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PREFACE. \

THE object of the present work,—for while so
many books on Auscultation already exist, 1t
may be necessary to explain the object of a fresh
candidate for public favour,—will be perhaps best
explained by a sketch of conversations, in which I
have on several occasions taken part, and from
which the notion of writing it may be stated to
have in great measure originated.

“ 1 want, Sir, to learn something about Aus-

cultation,” a pupil has said to me; ¢ what book
would you advise me toread ?” ‘ The book of
nature, Sir; go to the bed-side, and to the inspec-
tion room.” * Yes! but I know nothing about it,
and I want some little information beforehand.”
“ Certainly ! Read Andral, Bouillaud, Laennec
with Forbes' notes, Hope, Stokes, Williams."

“ Oh! but I have not time to read half of them, or
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perhaps really to study one of them. I only just
want something to give me a little insight into
the matter, and then I mean to work away-in the
wards.” * Then look over Martinet's Manual,
or get Sharpe’s little compilation, or Spittall, or
Cowan's Bedside Manual, or Dr. Newbigging's
translation of the exquisite little work by Barthe
and Roger.” < Well! 1 have got one of those
you mention, but I can make nothing out of it.
There is such a profusion of terms, such lots of
“ bruits and rales,” that I cannot get on at all. 1
wish you would write a book that beginners could
make use of ; it is really much wanted for pupils,
and for other persons who have been out of the
way of clinical instruction for some years.”
*  In conversations to this effect T have on several
occasions taken part. Whatever, therefore, may
be thought of the judgment of the individuals in
applying to myself to relieve them of their diffi-
culties, and howsoever such an application may
be regarded, as a mere incense-offering to my
self-complacency, the difficulties complained of 1
have presumed to be real. I know indeed that,
after the perusal of works especially treating of
diseases of the chest, pupils, and practitioners too,
are often quite incapable of instituting an ordinary
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examination, and of distinguishing the more
common physical signs. With terms they may
be sufficiently familiar; the theory of morbid
sounds may be not unknown to them ; but how
they are to elicit some of these sounds, and how
they are to distinguish others, they know not.
They cannot, in fact, practise auscultation and
percussion; and they are unacquainted with the
mode of setting about it. How, then, is this
knowledge to be attained? Clearly by clinical
instruction, most Eﬂicient]y; by the precepts
delivered and the illustrations offered at the hed-
side. But it unfortunately happens, that com-
paratively few students attend to these instrue-
tions, whether of precept or example, and that
numbers find out their deficiencies only when it
is too late for them to devote their attention to
this infinitely most desirable mode of supplying
them.

It has, then, appeared to myself as well as to
others, that a work was wanted, in which should
be simply explained to the student of auseul-
tation, not merely the origin, character, and
diagnostic value of certain physical signs, but
also the manner in which he should proceed to

elicit them ; and which should direct him how to
a R
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percuss, as well as state the indications afforded
by percussion. |

It may, indeed, be asserted that all this, and
much more than this, has been already done by
several preceding writers. It may be so. Still
the tyro in auscultation is at a loss. Preceding
writers do not appear to have afforded the required
information 1 an available form. The present
attempt may be equally unsuccessful. But though
I have certainly perused nearly all, and I believe,
with one or two exceptions, all the works which
have been recently published on diseases of the
chest in the English language, and many that
have not been translated, I know of no writing
which approximately answers the purpose I desire
to effect ; unless it be the articles * Thorax, explo-
ration of,” and ‘° Auscultation,” by Dr. Forbes, ,
in the Cyclopedia of Practical Medicine. Had
these articles been published in a separate form,
and been somewhat extended, it is possible that
the present attempt would not have been made,
and this work would have never appeared ; though
from my recollection of those articles, perused a
long time ago, I trust some useful additions may
be found herein.

I cannot forbear here to recommend, and to
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express the delight I derived from the perusal of.
the admirable little book of Barthe and Roger.
It contains a great amonnt of information, con-
veved in a very agreeable way; but it treats of
auscultation alone, and is In some other impor-
tant particulars unsuited for the object I have in
hand.

That objeet 1s not to attempt to teach the
practice of auscultation and percussion ;—that I
feel assured can be attained only at the bed-side of
the patient—but it is to point out to the student
the way in which he may learn it by himself.
It is not to treat of the diagnosis of thoracic
diseases ; upon that I profess not here to enter ;
but it i1s to point out the physical signs of those
diseases, and, as far as I am able, simply and
intelligibly to explain the causes of those signs;
it is to instruct the beginner in the mode, by
which he is to obtain a knowledge of them, as
well as to direct him how to interpret them.

Consistently with this object, I have desired
that my statements should be plain, my direc-
tions distinct, and my explanations simple, and
devoid of anything approaching to erudite mystery.
Consistently with this object, also, I have thought
it desirable to avoid all quotations, as well as any
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statements of the different opinions which are,
or have been, entertained upon various disputed
points ; which I have thought might probably
tend to perplex, rather than instruct. Upon such
questions I have considered it preferable, in a
work purely praciical and elementary, simply to
express the opinions which I myself entertain,
and which, though they may have been often
expressed before, or have been originally derived
from others, 1t 1s but fair to state, have been
adopted, by myself only after lengthened consi-
deration and prolonged experience.

I have already acknowledged that T have read
most of the works which have been separately
published in these realms on diseases of the chest.
From each anthor I hope and believe I have
derived considerable information, and to each,
therefore, I have to express my obligation. I
am willing to resign every novelty to each writer
who may lay claim to its paternity, and to concede
originality to all who may esteem it theirs. I
make no pretension to novelty, and of originality
(excepting in regard to my errors) I make no
profession. But I trust that, without egotism, I
may claim the privilege of an independent observer,
and of an unbiassed expression of opinions, de-
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rived from an experience of more than fifteen
years, especially devoted to the practical study of
diseases of the chest; during the whole of which
I have neglected scarcely a single opportunity of
examining the signs of disease in the living, or
the products of disease in the dead subject ; and
during nearly the whole of which I have possessed
the advantages afforded by one of the largest
hospitals in the British dominions.

With the exception of the article by Dr. Forbes,
referred to in the body of the work, I have not
made a single extract from any author; to that
article I have referred smmply for the purpose
of examining, and partially copying, the author’s
regional divisions of the chest. Though, therefore,
the statements herein contained may have been
repeatedly made, and the opinions herein delivered
may have been again and again expressed by
others; and though I may have seen them recorded
by one or a dozen writers; yet. unless it be so
acknowledged in reference to any particular fact or
opinion, I believe I may with confidence assert, that
I have given no directions, of whieh I have not by
long practice proved the utility, and that I have
made no statements, which, from whomsoever they
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may have been orginally derived, are not - ¢he
result of my own observation.” Facts and signs
are matters of experience and of observation ; of
these I have not hesitated to express myself with
decision. Explanations of facts and signs are
often merely matters of opinion; of them I trust
I have ever spoken with caution, and with becom-
ing deference to the opinions of others. At the
same time, when I have entertained settled and
decided opinions upon any debatable question,
with whatever diffieulty or doubt that question
may be swrounded, I have thought it right to
give expression to those opinions; while upon
some matters, the explanation of which appears
to me to be still involved in obscurity, I have not
hesitated to acknowledge my ignorance.

I have thought it preferable to make use of the
terms ordinarily employed, as, though open to
some objection as stated by some previous
anthors, they have an acknowledged meaning
among auscultators, and are so generally re-
ceived, that I believe the changes proposed by
those writers would not be attended with any ad-
vantage, commensurate with the confusion which
would arise from their introduetion. The language
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of auscultation is already difficult enough to the
uninitiated ; it appears therefore unadvised, par-
ticularly in a work intended to simplify, to in-
crease the difficulty by a *“ confusion of tongues.”

As to the style in which the work is written,
I may observe that my chief desire has been to
write plainly, so as to be intelligible by all. T have
studied utility rather than elegance, and, if capable
of attaining the “apte” and ““ distincte,” 1 have
not been very solicitous about the  ornate” of
the Roman orator. I have written for those
especially who are engaged, or who are likely to
become engaged, in the practical study of thoracic
disease at the bed-side; and I have written for
them as I would address them. in a familiar and
almost colloquial manner. At the expense of
frequent repetitions, of homely phrases, and, it
may be, of some literary coarseness, I have at-
tempted strongly to impress upon the mind of
the reader an important fact, rather than to polish
an expression or to round a period. Of this just
complaints may perhaps be made ; but it must be
recollected that what may appear grating to the
ear of the literary critic, may be smooth and easy
to the less refined, and that—to borrow the simile
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CLINICAL INTRODUCTION

TO THE PRACTICE OF

AUSCULTATION,
de.

CHAPTER 1.

"PRELIMINARY OBSERVATIONS AND DIRECTIONS.

IT cannot be necessary at the present day to
insist upon the advantages of auscultation and
percussion to the practical physician. The re-
markably rapid improvement which has recently
taken place in the diagnosis of diseases of the
chest, which, not more than thirty years ago, were
the most obscure, but which may be now con-
sidered as among the most easily recognized
affections to which the human frame i1s liable,
B

o
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is almost entirely attributable to their employ-
ment. Their importance may be fairly sup-
posed now to be generally, if not universally,
conceded. Tt is, however, as I conceive, a duty
incumbent upon all who venture to write, how-
ever briefly, upon these modes of investigating
disease, to endeavour to impress upon the mind
of the student, what has been frequently and in
various ways forced upon my own mind; viz.
that it is, to say the least, highly desirable, if not
absolutely essential to his future success in com-
bating disease, that he should become practically
familiar with auscultation and percussion while at
the Hospitals. They require much time—much
practice—much training; in other words, a pro-
longed education is necessary to their advantageous
employment. When, indeed, facility has been pre-
viously attained, and confidence already acquired
by repeated trials, and by frequent reference to the
dead body, in confirmation of opinions formed
during life, they may be used with benefit to the
patient and satisfaction to the attendant,in pri-
vate practice. But I believe that skill and apti-
tude in their use are rarely acquired in private,
and that, from the comparatively limited opportu-
nities of studying morbid anatomy at the homes
of patients, dexterity and confidence are not often
attained except in public institutions. I would
therefore earnestly recommend every medical pupil
at the Hospitals to become acquainted with the
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practice of auscultation, and familiar with the
products of disease now, while he is able to do so;
as I feel assured that he will never regret the
time expended in the attainment of these objects.
If, on the confrary, the present opportunity be
allowed to pass unimproved, it 1s not impossible
that he may never enjoy another, and it is highly
probable that he never will have so wide a field,
or so suitable a time, for the study of that which
he will find of vast service to him in his future
course.

1. Cautions as to the conduct and demeanor of
the evaminer.

Some care is occasionally necessary lest per-
sons of an excitable and irritable temperament,
whose chests are about to he explored, should
be alarmed by the anticipation of the exami-
nation, the nature of which they do not under-
stand, and the trouble and fatigue of which
they consequently exaggerate. It is therefore in
such cases desirable, that, if it have been pre-
viously made known that an examination of the
chest is to be made, the process should be repre-
sented to be, as it really is, free from pain and
attended with little inconvenience, though, if
thoroughly effected, necessarily occupying con-
siderable time. With the same view of not ex-
citing alarm in the mind of such nervous indivi-
duals, all unnecessary display of stethoscope and
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pleximeter, and parade of every kind, should be
avoided ; otherwise some undefined notion of an
operation may be produced, and the patient may
become unwilling, or unable, to submit to the
ordeal. If everything be quietly done, and all
treated as a matter of course, and managed with
delicacy and gentleness, I believe very few persons,
unless exhausted by disease, will be either un-
willing without hesitation to submit to, or unable
without injury to bear, a tolerably minute explo-
ration of the chest. _

The examiner should also endeavour at the
commencement to wear a cheerful aspect, and be
careful not to allow the results of his investiga-
tion to escape him in the hearing of the patient,
or even to permit them in any way to affect the
expression of his countenance, each shade of
which is sometimes watched by patients with the
most intense anxiety, and even slight changes in
which occasionally have a very depressing effect
upon susceptible individuals.

In all examinations the benefit of the person
examined should be the primary consideration.
—To this the mere gratification of the curiosity
or interest of the examiner should be ever made
to yield. The determination of a nice point of
diagnosis should never be allowed to interfere with
the real good of the invalid. When, therefore, pa-
tients are likely to become seriously exhausted by
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being examined, the exploration should not be at-
tempted, or, if already commenced, should be at
least temporarily suspended: unless, indeed, the
immediate determination of a particular question
should itself, and at that time, necessarily involve
the benefit of the person examined. This caution is
more particularly necessary in hospital and other
public practice, in which it sometimes becomes
necessary, for the sake of the patient, and the
interests of humanity itself, to restrain the ardour
of pupils and other examiners.

2. Necessary qualifications of the student of
Auscultation.

1. A certain amount of knowledge of anatomy
and physiology is necessary to the practical aus-
cultator. It is absolutely essential that he should
be acquainted not merely with the situation and
boundaries of the heart, lungs, liver, spleen, &c.,
the course of the large vessels, the attachments of
the diaphragm, &c., but that he should be also
well informed in the physiology of the circulation
and respiration.

2. Though a thorough familiarity with the
history and constitutional symptoms of disease,
its morbid anatomy and pathology, is not in the
first instance necessary for the successful prose-
cution of the study of the physical signs of tho-
racic diseases, as both may be assuredly studied
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conjointly with advantage at the bed-side of the
patient by even the tyro in medicine; yet some
general knowledge of the ordinary symptoms and
results of morbid processes is requisite for the
student of auscultation at even the very com-
mencement of his course. If he possess not such
information, if his conclusions are derived alone
from what he hears, he will find himself frequently
mistaken. He may in consequence be induced
ta regard physical diagnosis as of little practical
value, and to desist from the pursuit of that which
may become to him a most important acquisition
in his future discrimination of disease.

3. It is also clear that the student should have
some general acquaintance, derived from reading,
lectures, or clinical instruction, with the connection
existing between certain sounds and certain forms
of disease. He should know, for example, that dul-
ness on percussion, a crepitating rattle and in-
creased resonance of the voice, usually accompany
particular stages of pneumonia, and that a rubbing
‘noise is attendant upon some forms of pleuritis
and pericarditis. That he may escape the
danger of forming too hasty an opinion, and avoid
the error, so common with young and inex-
perienced auscultators, of incorrectly designating
a particular sign, and consequently of misinter-
preting its import, it is highly desirable that he
should in the first place have pointed out to him,
either by his clinical instructor, or by some more
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advanced pupil, a good characteristic example of
each sign as it occurs in practice. Of this he
should endeavour to obtain a distinct impression,
If he obtain such an impression, he will not be
likely afterwards to forget it, and to it therefore he
will be able in his future investigations to refer; so
that he may himself afterwards say to others, as he
has already been told—* Here is a good example of
pleuritic rubbing,” and * there a fine specimen of
crepitating rattle.”

4. It is necessary that the student should have
some knowledge of the more common doctrines
of acoustics; such as the origin and nature of
sound, the variation in the conducting power of
different media, and the facility or difficulty with
which the vibrations of sounding bodies are
transmitted to others of different density and elas-
ticity. He should recollect, what appears to have
been forgotten by some writers upon auscultation,
that, as regards this art, in diseases of the chest,
the vibrations of sound, however originating,
however conducted, and however modified before
reaching the solid parietes of the chest, are trans-
mitted either mediately by the stethoscope, or 1m-
mediately to the ear by the vibrations of these
solid parietes themselves; and therefore that the
sound, whether originating in air, or transmitted
through water, when it has reached these parietes,
is in all cases better conducted by a solid than
by any other medium; and that it is so, not
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merely because solids are in themselves better
conductors than either fluids or gases, but be-
cause the medium of conduction is identical with
that by which the sound necessarily reaches the
surface of the chest.

5. It is scarcely necessary to state, that the aus-
cultator’s sense of hearing should not be defective.
But to become a proficient in the art of auscul-
tation, something more is necessary than the
mere absence of defect. For this purpose what
musicians call ““ a good ear,” or a delicate appre-
ciation of minute differences of sound, is an im-
portant if not an essential qualification.

6. There are few attainments really valuable
which can be mastered without the expenditure
of much time and trouble. Auscultation and
percussion are certainly not exceptions to this
general rule. Patience and perseverance, then,
are certainly requisite for the successful prosecu-
tion of auscultation. A long education, multi-
plied opportunities of examining disease, and
comparing the sounds heard during life with the
revelations of the inspection room, are assuredly
necessary. A caution may, perhaps, be here
introduced with advantage. The student should
ever follow his patient to the posé-mortem room,
and should carefully mark the localities in which
certain signs have been previously observed, and
compare those with the condition of the subjacent
parts; but he should also bear in mind the period
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of time which has elapsed between his examina-
tion and the death of the patient, and recollect
the changes that may have occurred in the state
of those parts in the interim. From a neglect of
these considerations in the mind of the necrosco-
pists, I have not unfrequently seen students
abashed and disconcerted, and the diagnosis of
the physician improperly and unjustly repudiated.

7. It is essential to the successful prosecution
of auscultation and percussion that their value
~ should be fully, but at the same time fairly, esti-
mated. If the individual employing them be
influenced merely by fashion, and labour under
the misconception that they are in reality of little
importance to the formation of a correct diagnosis,
it is highly probable that, in his hands at least,
they will prove so. - If, on the other hand, the
student conceive that by their use he will be ena-
bled in every case to determine the exact condi-
tion of a diseased organ, he will be most as-
suredly liable to much disappointment. They
should never be, and there 1s no valid reason why
they ever should be, employed to the exclusion of
the other modes of investigation. When the his-
tory, and the general or constitutional symptoms
of disease, have been inquired into with the same
minuteness and interest as in other cases, then,
but usually not till then, should percussion and
auscultation be employed, or then, at any rate,
and not till then, should any deductions be made

B 2
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from the indications afforded by the physical

signs. To a neglect, or comparative disregard of
the history and ordinary symptoms of disease, and

a too implicit confidence in their important art, is

it probable that some of the errors of even accom-

plished auscultators are to be attributed. There

i1s, however, I repeat, no valid reason why the aus-

cultator should not use with equal diligence, and

be equally skilled in the employment of, all other

modes of investigation, as the individuals who

discard the stethoscope, and make no use of the

ear in forming their diagnosis, and why he should

not enjoy the advantage of his art iz addition to all

those possessed by others. Let, then, auscultation

and percussion be regarded as ancillary only to

other, or rather as two among many, modes of”
investigating disease ; as two stout and strong addi-

tional strings to our hbow; albeit the information

they afford is in some cases equal, if not superior,

to that derived from all other modes combined.

3. Position of the patient.

The object to be desired in reference to the
position, is so to place the individual to be
examined that the parietes of the chest may be
put upon the stretch, without contraction of the
superficial muscles, or any exertion on his part
likely either to induce fatigue, or in any way
to affect his perfect ease. For this purpose,
when the fore part of the chest is to be ex-
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- amined, if the patient be able to sit up, I have
found sitting upon a chair with a high, rounded,
and reclining back, against which the head and
shoulders can be supported without any muscular
effort, to be the most suitable position. He should
be placed opposite to a good light, with the shoul-
ders thrown back, and the arms hanging down by
the side of the chair. If a chair with a high re-
clining back be not at hand, the patient may be
seated on an ordinary chair, with his arms passed
- over its. back, and his head and shoulders as far
retracted as his ease will admit. When the side,
or axillary space, is to be examined, the patient’s
hand should be placed upon the occiput or back
of the neck, and the body inclined to the oppo-
site side. To explore satisfactorily the posterior
regions, a © good back” should be made by inclin-
ing the head and bending the body forwards, and
folding the arms across the breast. At the same
time the scapule must be firmly pressed down by
the examiner, as, by their elevation, they otherwise
remove the supra- and infra-spinal foss@ from those
parts of the lung which they ordinarily overlie,
the eareful examination of which is particularly
important, particularly in phthisis.

Exactly the same plan may be adopted in ex-
ploring the posterior and lateral parts of the chest,
if the patient keep his bed, but is able to sit thereon.
If he be incapable of enduring this fatigue, he
must be turned, while lying, to either side, as far
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as his strength and circumstances will admit. The
examination of these parts, in such cases, must
almost necessarily be any thing but satisfactory.
In the exploration of the front of the chest, on
the contrary, an arrangement can generally be
easily made so as fairly to examine every part
without materially interfering with the supine po-
sition of the patient. This may be advanta-
geously effected, without much trouble, by placing
two pillows below the shoulders, and one only
below the head, so that the former may be higher

than the latter, and the chest be thereby some-

what rounded. If the position of the body be
favourable, and we have the benefit of a good
light thrown directly upon the front of the chest,
it is not necessary that the surrounding curtains
and furniture be particularly regarded, as they
have really very little or no effect in modifying
the sounds proceeding from that cavity in the
process of exploration. It is, however, desirable
that as little noise as possible should be made in
the chamber, or ward, in which the examination is
being made, and it is especially important that
no part of the patient’s or the examiner's dress,
or any thing in contact with either, should itself,
by friction, give rise to a rubbing or rustling
noise, which might interfere with the purity of, or
be actually confounded with, those proceeding
from the chest.
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4. Division of the Chest into regions or com-
partinents.

Opinions of the nature of diseases are mate-
rially influenced by their locality. The most im-
portant diagnostic signs are frequently elicited
by a comparison of the indications afforded
by one part of the chest with those derived
from another. It is often important accurately
to define the limits of disease affecting certain
organs; to be able to mark their progress or
their secession, or to be assured of their re-
maining stationary; to determine if the organs
themselves are in their natural situation, or to
ascertain to what extent they have diverged there-
from. It has consequently been found conve-
nient to divide the chest, as well as the abdomen,
into various regions or compartments. For this
purpose vertical lines passing between certain
fixed points, and transverse lines passing round
the body on a level with other fixed points, and
intersecting the vertical lines, have been em-
ployed.

The following divisions are those usually
adopted, with the exception of some shight modi-
fication of the useful additions and alterations
advocated by Dr. Forbes, in his valuable articles,
“ Abdomen,” and *° Chest, exploration of,” in the
“ Cyclopedia of Practical Medicine.” By three
vertical lines, one passing on each side of the
sternum, and the other running the whole length
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of the dorsal and lumbar spine, the chest is first
divided anteriorly into a central position, and a
right and left side, and both the chest and abdo-
men are posteriorly divided into equilateral com-
partments. A vertical line is then drawn from
the scapular extremity of the clavicle, on each
side, to the spinous process of the pubis; ano-
ther from the posterior boundary of each axilla
perpendicularly to the crest of the ileum, and
another along the inner margin of each sca-
pula, between two transverse lines to be imme-
diately mentioned. The transverse lines encircle
the body—1st, on a level with the clavicles;
2dly, on a level with the junction of the cartilage
of the fourth rib with the sternum; 3dly, on a
level with the extremity of the xiphoid cartilage ;
4thly, on a level with the end of the last rib ;
and, 5thly, on a level with the spinous processes
of the ossa ili. All these points are well defined,
can be almost always distinctly felt, are not liable
to vary (excepting from disease), and may be,
without difficulty, remembered. By these vertical
and transverse lines the chest is divided into a
superior, two central, and seven other regions
upon each side. The superior, or acromial re-
gion, embraces all the space between the lower
part of the neck and the level of the clavicles,
but is superiorly bounded behind by the seventh
cervical vertebra, and before gradually tapers off
or merges into another region at the upper end of
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the sternum. The two central regions are, the
Superior sternal and the Inferior sternal. Of
the other regions, two upon each side are ante-
rior; viz. the Swbelavian, or Infra-clavicular,
and the Mammary ; two arve lateral, the Azillary
and the Sub-axillary, or Lateral; and three
upon each side are posterior, the Scapular, the
Inter-scapular, and the Sub-scapuiar.

The abdomen by these lines 1s divided into thir-
teen regions. Of these, nine are more or less an-
terior; namely, the Epigastric, the Umbilical,
and the Hypogastric, which are all central; and
the Hypochondriac, the [liac, and the Inguinal,
situated upon each side of them. Four of the
abdominal regions only are posterior; viz. the
right and left Dorsal, and the right and left
Lumbar.

Some of these regions, which are commonly
and properly described as belonging to the abdo-
men, are very often implicated in diseases of
the chest, as the lungs descend laterally and
posteriorly much below the level of the xiphoid
cartilage, and the heart sometimes materially en-
croaches upon the epigastrium. On this account
it is desirable that the regional division of the
abdomen should be introduced together with those
of the chest. The student is presumed to be ac-
quainted with anatomy. Itis therefore not neces-
sary here, at least, to introduce any observations
respecting the particular relation of individual
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organs to the various regions which have been
thus succinctly marked out, and the boundaries
of which, so far as regards the anterior and lateral
surfaces of the chest, will be sufficiently evident
by a glance at the plate at the commencement of
this volume. The posterior boundaries are so
clearly defined by prominent parts, as to require
no illustration.

b. Different modes of exploration in diseases
of the Chest.

The means adopted for investigating diseases of
the chest by physical signs, in contradistinction
to the rational symptoms, are principally included
under the terms Inspection, Palpation, Percus-
sion, Auscultation, Mensuration, and Succussion.
Upon each of these it is proposed to offer a few
brief directions and observations.



CHAPTER II.

INSPECTION, OR OCULAR EXAMINATION.

By Inspection is intended the simple viewing
of the form and working of the parietes of the
chest. This mode of examination, though too
- often little regarded, and much too lightly per-
formed, is certainly only secondary in importance,
as a means of diagnosis, to auscultation and per-
cussion; if indeed it may not in some cases be
properly esteemed of higher value than either of
them.

1. Method to be pursued, and circumstances to
be noticed, on inspecting the Chest.

In order that the contour and play of the tho-
- racic parietes may be observed, it is obvious that
the surface must be either entirely bare, or clothed
with a tight elastic vest. For the efficient per-
formance of Inspection, therefore, a certain amount
of exposure, even in the case of females, can be
scarcely avoided. This exposure, however, need
be but very trifling. If the patient be in bed, the
lower part of the thorax may be concealed by the
bed-clothes while the superior regions are sub-
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mitted to inspection, and these in their turn may
be covered with a light shawl or handkerchief
thrown loosely across the shoulders while the
inferior regions are submitted to the same pro-
cess. When the patient is seated in a chair her
own garments can be easily arranged so as to
perform the same office as the bed-covering. If
this be delicately managed, and the vestments
be studiously arranged by the examiner, so as to
conceal whatever is not required to be exposed,
I believe that little or no difficulty will be gene-
rally experienced in acquiring, without offence
to the most fastidious, all the information which
Inspection is calculated to afford. It is rarely,
very rarely indeed, necessary that the mamme
themselves should be exposed. The glands, if
naturally developed, form so dense a covering to
the portion of the parietes over which they lie, as
generally to conceal the irregularities and defi-
ciencies immediately beneath them.

Upon inspecting the posterior portion of the
chest it 1s merely necessary to place a pillow
behind, or to gather the bed-clothes around, the
loins, and to retain the light shawl or handker- '
chief across the shoulders, to obviate any appear-
ance of indelicacy. When these arrangements
have been made, the capacity and the general
form of the chest should be first noticed. The
shape of the sternum and the connected cartilages
of the ribs should be observed, and any unnatural



INSPECTION, 19

prominence, shortness, or deformity in either of
them should be noted. It should be ascertained
if the sides are equal in size and in form ; if any
flattening, contraction, or prominence, exist in one
or other, or any part of either of them, and if
any fulness of the preecordial region, any unusual
separation and bulging of the intercostal spaces,
or prominence of the hypochondria, be present.
After the form of the anterior and lateral regions
has been accurately observed, which may be
effected almost at a glance, the movements of the
chest during respiration should be examined.
In the ordinary respiration of health the motions
of individual parts of the chest, upon inspection,
appear to be comparatively slight, in consequence
of the cavity being enlarged in every direction
nearly simultaneously. They resemble the easy
ebb and flow of a soft wave. When, however,
a deep inspiration is taken, it is observed that the
sternum is slightly but steadily projected forward ;
that the abdominal parietes are gently dilated ;
that the lower ribs are first and most consider-
ably raised, and that the elevation of the separate
ribs takes place,—(the gentle cost wave moves)—
gradually, evenly, and regularly upwards, not-
withstanding which each and all appear to move
at the same time. Every part acts separately,
but each 1 perfect harmony with the other. At
the same time, if the patient be sitting up, or
lying upon his back, there may be generally
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noticed a gentle rising or undulation below the
left breast, dependent on the impulse of the
heart against the parietes. This undulatory
motion of the general parietes usually occurs, in
health, about eighteen times in a minute, whilst
that dependent on the impulse of the heart is
commonly four times as frequent.

The examiner, then, should first observe the
movements of the parietes in ordinary respiration;
he should subsequently direct the patient to take
two or three deep but slow inspirations, and should
take notice if every portion of the chest be equably
raised, if the ribs move freely and (if I may use the
expression) independently of each other, and should
be especially careful to compare the action of one
side with that of the other. Posteriorly, the
general configuration of the chest, and the mobi-
lity of the ribs, should be examined with similar
attention. But in addition to the observations
made upon the anterior surface, the shape of the
spine should be particularly noticed, as upon the
irregularities and curvatures of this bony column
very often depend contractions and other altera-
tions in the form of the chest, which, without
such notice, might not improbably be attributed
to diseases of different origin and of another
kind. The discovery of a simple curvature of
the spine not unfrequently leads to the satisfac-
tory explanation of many symptoms, and the
elucidation of various physical signs, which had
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been previously unwittingly ascribed to other
causes.

2. The indications afforded by Inspection.

When a portion of the pleura lining the ribs is
affected with inflammation, the parietes connected
with or overlying the part, in consequence of the
pain induced by motion, are less raised during
inspiration than other parts of the thoracic walls.
When, after the subsidence of the inflammation,
the lung has, through the medium of the effused
inflammatory product, become adherent to the
parietes, the part affected, though it may be
raised to an equal extent with the corresponding
part upon the opposite side, is moved less freely
or more stiffly than previously to the attack. It
is raised as an unyielding case, rather than with
the suppleness and pliancy observed between the
ribs in other parts. When, again, considerable
effusion has taken place into one of the pleurse
from inflammation of the membrane, the lung is
compressed, and a portion of the air squeezed out;
less air than in the healthy condition gains ad-
mission into its cells in consequence of that
compression, and the ribs therefore covering the
effusion are less raised during the act of inspi-
ration. When the fluid has been present a con-
siderable time, and in large quantity, not only is
the side or part of the side in which it exists
immoveable during respiration, but it becomes
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enlarged or misshapen, bulging at one part and
contracted at another. When, again, the fluid
has been at length absorbed, the side mnot only
remains less pliable than before the attack, but,
partly in consequence of the imperfect expan-
sibility of the formerly compressed lung, already
bound down by adhesions, which prevent its
expansion commensurately with the absorption
of the fluid, and partly in consequence of the con-
traction of the newly deposited fibrinous matter,
it becomes flattened, or ““falls in,” to an extent
varying in different cases. Hence it follows that
imperfect elevation, defective pliancy, or perfect
immobility of the ribs, and that enlargement or
contraction of one side, or of a portion of the
thoracic parietes, become physical indications of
an attack of pleurisy, or of its recent or remote
consequences.

Now as pleurisy almost always coexists with a
considerable deposition of tubercles, if near the
surface of the lung; as these bodies are almost
uniformly first deposited in the upper lobes, and
most commonly on one side sooner, or in greater
number, than on the other; as the adhesion
resulting from this pleurisy interferes with the
free expansion of the portion of the lung which
it has invested ; and as moreover the presence of
tubercles in the lung must exclude some portion
of the air, which would otherwise have reached the
air cells, it follows that imperfect elevation, or
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flattening, of one or both infra-clavicular regions,
may become, and not unfrequently is, one of the
first physical indications of tubercular phthisis.

In the more advanced stages of phthisis the
indications afforded by Inspection are more strik-
ing and definite. When, for example, the upper
part of the lung has become invested with a
thick and dense pleuritic coating, which is firmly
united to the parietes, and when cavities have
formed in the lung, and have partially collapsed,
the flattening and defective mobility of the re-
gions in which the disease exists are necessarily
much greater. Itshould, however, be recollected,
that phthisis may exist in its advanced, as well
as in its incipient, stage without this flatten-
ing and imperfect elevation of the parietes. This
fact is sometimes observed in cases of very acute
disease, or in those examples of the complaint in
which the deposit and its consequences are almost
entirely confined to the upper and posterior parts
of the lung.

In pneumonia accompanied, as it usuallyis, with
pleurisy, the indications afforded by Inspection
are similar to those existing in phthisis, and de-
pendent in a great measure upon similar causes.
An important distinction, however, it must be
recollected, exists in the fact that phthisis almost
always first affects the upper lobes; while simple
pneumonia, in a great majority of instances,
attacks the lower lobes of the lungs.
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When malignant disease in a massive form
invades a large portion of a lung or pleura, the.
parietes covering it are imperfectly raised during
mspiration, in consequence of a diminished
quantity of air reaching the cells, and some-
times, also, in consequence of pleuritic adhesions.
As the disease advances, the parietes become mis-
shapen, either from bulging outwards, or from
contraction.

In emphysema of the lungs the volume of the
organ 1s increased, in consequence either of the
simple dilatation of the air-cells, or of the
escape of the air into the space between the
lobules, or beneath the pleura. The pulmonary
tissue partially loses its natural contractility. The
air 18 not efficiently expelled during expiration.
The lungs are, in fact, more full of air than in
the healthy state, and are incapable of ridding
themselves of their abnormal burden. The pro-
cess of the production of emphysema (indepen-
dently of accidents and a few very rare cases) is
in general a slow and gradual one; each succes-
sive attack of bronchitis or bronchial obstruction
contributes 1its small proportion. Every act of
coughing tends to increase the general effect.
In process of time the continued pressure of the
lung upon the interior of the parietes effects their
dilatation, and, if the disease be general, causes
them to assume a rounded form. The patient is
capable of taking but little air into the lung, in
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consequence of the organ being already distended,
and the parietes of the chest being already con-
siderably dilated. Hence it follows, that a full
rounded form of the parietes, together with im-
~ perfect elevation of the ribs upon inspiration, 1s
one of the physical signs of emphysema of the
lung.

In very long-continued cases of general em-
physema, a notable exception to what has been
stated may be observed in the lower portion of
the chest. The ribs of the lateral regions are
- then bent inwards, and are depressed instead of
being elevated, or approach to, rather than
diverge from, the centre of the body, daring
inspiration. This appears to arise from the ribs
having been already elevated, and the bony
parietes permanently dilated to nearly the utmost
extent, so that they at length become almost
motionless during the inspiration. The com-
paratively little air which is taken into the chest
gains admission, therefore, by means of the con-
traction of the diaphragm, the connections of
which muscle to the inferior nbs cause them to
be drawn inwards and downwards during its
action. After long continuance of this inward
motion during inspiration, the ribs at the parts
indicated become permanently depressed, as in
slighter and less persistent cases of emphysema
they become permanently elevated from a some-
what similar cause. This inward inclination

C
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of the lower ribs becomes very obvious upon
mspection, when emphysema has existed for a
long time, and the patient is already advanced in
life.

When fluid of any kind is present in the pleura
in considerable quantity; if, that is to say, the
complaint called hydrothorax or pneumothorax
exist, the air-cells cannot be filled, the lung ex-
panded, or the chest dilated upon inspiration, as
in health. TImperfect elevation of the ribs, or
total immobility of one side of the chest, therefore,
become characteristic signs of these complaints.

When the heart has been enlarged for a con-
siderable time, or when fluid effusion has long
existed in the pericardium, a general fulness or
roundness of the preecordial region may be some-
times observed. When aneurisms of the large
vessels of the heart have caused absorption of
the internal parietes, or have merely become ad-
herent thereto, a slight or considerable elevation,
according to circumstances, may be frequently
noticed, which sometimes increases synchronously
with the pulsation of the artery. The conse-
quences of fractures, penetrating wounds, or of
abscesses affecting the internal organs, are also
commonly indicated by Inspection of the parietes.

The diseases, then, in which diagnosis may be
rendered more clear by inspection of the chest,
and in which, therefore, it may be advantageously
employed, are pleuritis, and its consequences,
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whether in the form of simple effusion, of em-
pyema, or of Gontraction; pneumonia, phthisis,
emphysema, hydrothorax, pneumothorax, enlarge-
ment of the heart, hydropericardium, or other peri-
cardial effusions, aneurism of the large vessels,
fractures, abscesses, &ec.

In every primary examination, and in all in
which an opinion 1s expected to be delivered as to
the condition of the contained organs, Inspection
should never be omitted. It should, however, be
constantly borne in mind that curvatures of the
spine, and congenital or acquired malformation
of the skeleton, may so entirely change the configu-
ration of the parietes as to cause them to present,
upon mere Inspection, the appearances which
ordinarily coexist with almost every one of the
diseases which have been mentioned.



CHAPTER III.

PALPATION, OR MANUAL EXAMINATION.

Tuis mode of examination, by which the sense
of touch affords its aid to the other senses in the
diagnosis of disease, notwithstanding what has
been said concerning the * tactus eruditus,”
requires but little skill or experience for its exer-
cise, so far at least as relates to the complaints of
the chest. '

1. Mode of employing Palpation.

Palpation is chiefly used in two ways. The
first of these is by pressure of the sentient extre-
mities of the fingers, as in the ordinary exercise
of the sense of touch, and requires no comment or
explanation.  The other mode is by placing the
-palmar surface of the appressed fingers, or of the
whole hand, upon the part to be examined, and
using such an amount of pressure as to enable it
to  participate in the vibrations, or to appreciate
the defective motion, of the parietes of the chest,
and then comparing the impressions communicated
to it with those communicated to the other hand,
similarly placed upon the corresponding part of
the opposite side.
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2. Indications afforded by Palpation.

When it is inconvenient to expose the chest of
a patient—when, for example, the appearance
of delicacy might be considered to be thereby
sacrificed—or when there may be danger, or a
liability to an increase of symptoms by the sur-
face of the body being bared, the appressed fingers
of one hand placed flatly, and pressed firmly
upon the infraclavieular region of one side, while
the other is similarly placed and pressed upon the
corresponding region of the other side, are often
capable of distinctly appreciating a flatness of one
side, or a difference in the pliability or expan-
sibility of the two sides, in the early stage of
phthisis.

When it is doubtful whether the eye has cor-
rectly measured a supposed slight difference n
the action or mobility of the two sides, Palpation,
exercised in the mode just mentioned, may be
usefully employed to remove or to confirm that
doubt. Any considerable deficiency of elevation
of the ribs, or mobility of the parietes, or any
great disparity between the two sides, is immedi-
ately detected, even without exposing the patient,
by the hands placed upon the lateral regions—
whether that deficiency depend upon pleuritic ef-
fusion, hydrothorax, pneumonia, pneumothorax,
or any other canse. The exact nature of the com-
_plaint must be decided by farther examination of
a different kind.
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When disease obviously exists in one side
of the chest, and the lung is clearly consoli-
dated from some cause, it is sometimes difficult
to decide whether that consolidation arise from
structural disease of the lung itself or from pressure
upon its exterior, as from effusion in the pleura,
&c. In such cases assistance may be occa-
sionally derived from Palpation; for though,
when fluid exists in the pleura to a small amount,
the vibration of the voice is communicated to the
parietes and may be appreciated by the ear, it is
not distinguished by the hand.

The explanation of the fact appears not to be
clear—but the fact itself is now acknowledged to
be certain—that the vibration of the voice is
communicated through the parietes to both the ear
and hand when the lung is consolidated, as from
pneumonia, and that it 1s communicated to the
ear and not to the hand in some cases, at least,
of effusion into the pleura. The most probable
explanation appears to be that, though the sound
may be more shrill, it is not so loud in effusion
as in consolidation, and though the vibrations are
more frequent, they are less strong in the former
than in the latter.

Whatever may be the explanation of this curious
circumstance, Palpation may thereby sometimes
become a means of distinguishing pleuritie effu-
sion from consolidation of the lung, and thus
afford aid in a point of diagnosis which is not
always sufficiently distinct.
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When the surface of the pleura or pericardium,
which naturally glide smoothly, 1s roughened
by solid effusion between its layers, a rubbing or
grating mnoise 1s heard upon applying the ear or
stethoscope to the neighbouring parts of the chest.
The wvibration thereby communicated to the pa-
rietes can often be perceived by the hand placed,
as previously directed, upon the part affected.

The same, with slight modifications, may be
said in reference to loud noises arising from
obstruction to the passage of air in the bronchial
tubes, whether that obstruction depend upon
thickening of the lining membrane, external pres-
sure, or superabundant secretion.

By the sense of touch the position of the heart
may be generally ascertained, and, in some of its
diseases, important information may be derived
from manual examination. While the body is
erect, the heart, when in a natural condition, is
commonly felt to strike the parietes about an inch
below and to the inner side of the nipple.
While lying upon the back its impulse is greatly
decreased, and is usually felt somewhat nearer the
sternum. When the body is turned to the left
side, the impulse is felt in a direct line with, or
often nearly an inch to the outer side of a line
passing vertically over, the nipple; while on the
contrary, when the body is turned to the right
side, it is felt between the cartilages of the ribs,
close to the sternum, or sometimes cannot even
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be felt at all. These changes are stated not to
take place when the pericardium is adherent, and
the want of these, therefore, is assumed to be
diagnostic of that condition. But this fact I
have myself never had an opportunity of verify-
ing in simple adherent pericardium without en-
largement of the heart, though, when the organ
is enlarged, it 1s well known that the exact posi-
tion of the impulse is sometimes not clearly
defined.

When the parietes of the heart are thickened,
and the force of its impulse is consequently
increased, the hand placed over the pracordial
region becomes at once sensible of its abnormal
force, though the pulse at the wrist may at the
very same time be small and feeble.

When the cavities of the heart are dilated,
with or without any increase of the thickness of
their walls, the impulse is often perceptibly ex-
tended over a larger space than natural, and may
be felt not only above, below, and around its
ordinary site, but also in the scrobiculus cordis,
and sometimes even on the right of the sternum.

When the heart is removed from its natural
situation by gaseous or fluid effusions into the
pleura, by tumors, abscesses, &e., it is by manual
examination that the fact can generally be best
determined. :

When obstruction exists in the valves, a trem-
bling motion, or * purring tremor” (* frémisse-
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ment”), 1s frequently communicated to the hand,
and the tumultuous action, or tumbling motion,
existing in the more advanced stages of disease,
and when large effusion has taken place into the
pericardium, can often be best appreciated by
Palpation. This subject will, however, be treated
more at large in the chapter on Auscultation,
when speaking of diseases of the heart. The pul-
sations of aneurisms, the separation or approxi-
mation of the ribs in emphysema, the seat of
abscesses—whether of the parietes or proceeding
from within the chest—and the nature and origin
of tumors, are frequently most correctly ascer-
tained by means of Palpation.



CHAPTER IV.

PERCUSSION.

PercussioN is the art of striking the parietes of
the cavities of the body in such a manner as to
enable the examiner to judge of the amount of
resonance of the parts beneath, and is one of the
most important means of physical diagnosis in
diseases of the chest. When the bony parietes of
the chest are smartly struck by the knuckles, or
by the tips of the appressed fingers, the result-
ing sound varies according to the nature of the
organ, or the part of the organ which lies under
the portion of the parietes which is struck. The
healthy lung is a light spongy tissue, the cells of
which, and the tubes leading to which, are oe-
cupied by air. If the ribs, then, be struck over a
portion of this tissue, when in a healthy condi-
tion, the contained air, like that within a cask
or drum, resonates with the parietes; or, in other
words, by its elasticity and compressibility,
allows such an amount of free vibration of the
parietes as to produce a deep hollow sound. If, on
the other hand, the chest be struck over a portion
of the lung from which the air has been excluded,



PERCUSSION, 35

either by pressure from without, as in pleuritic
effusion, or by deposit within, as in pneumonia
or pulmonary apoplexy, then, in consequence of
the parts below resonating only very imperfectly
with the parietes, from defective compressibility
and elasticity preventing their free vibration, a
dull, heavy, or dead sound is produced—as in a
cask filled with water, or a drum with dough.
When the portion of the parietes which covers
the heart is similarly struck, the resulting sound
is also dull, in consequence of the slight amount
of compressibility and elasticity possessed by that
organ and its contained fluid. When, therefore,
the heart is considerably enlarged, when its in-
vesting membrane 1s distended with effused pus
or serum, or when its principal vessels are greatly
enlarged by aneurism, the extent of dulness in
the preecordial region is inereased. These few
examples will suffice to illustrate the great im-
portance of percussion in the diagnosis of dis-
eases of the chest. The practice of this mode of
exploration, apparently so simple, requires great
nicety, tact, and delicacy, for its efficient applica-
tion. Great care is also required, in its exercise,
that the examiner be not misled and deceived by
trifling circumstances connected with the manner
in which it is performed or with the parietes of
the patient.
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1. Different Modes of Percussion.

Percussion may be either mediate or immediate.
Tt is immediate, when the striking body, whether it
be the hand of the examiner, or any other instru-
ment, falls directly upon the parietes of the chest,
or when some article of clothing only intervenes
between them and the percussing body. It is
mediate, when some solid material, as a dise of
wood or ivory, a piece of leather, or the finger of
the left hand, is interposed between the parietes
- and the striking body for the purpose of inereas-
mg or modifying the sound.

1. Immediate Percussion may be performed with
any suitable instrument, as the end of a stethos-
cope, or with the knuckle of the contracted fore-
finger of the right hand, but is most efficiently
practised with the points of the appressed fingers.
The extremities of the fore, the middle, and the
ring finger, should be pressed close together, and
brought as nearly as possible to a level surface,
beyond which the nails should not extend, and to
which they should scarcely reach. The patient
being in the position pointed out in g preced-
ing chapter, and the parietes being rendered
tense, the knuckle of the fore-finger, or the points
of the appressed fingers arranged as just ex-
plained, should be smartly struck, in a direction
perpendicular to the surface, successively upon the
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sternum, clavicle, the ribs, and scapule. The
corresponding regions of the two sides should be
percussed immediately after each other, so that
the resulting sounds may be accurately compared,
as dulness, not absolute only, but comparative,
often affords most important indications. It may
be well to state that the tips, the actual bony
extremities, of the fingers should be the parts
coming in contact with the chest, and not the
soft bulbous sentient palmar surfaces of the last
phalanges, otherwise the sound will not be so
clear, as the percussing instrument will not be so
firm, and therefore not so well caleulated to elicit
1t. The examiner should also be especially careful
that the fingers, or other percussor employed, strike
the chest at a right angle with the surface struck;
as, if they fall upon the parietes in a direction

only slightly oblique, the effect will be greatly
diminished.

2. Mediate Percussion.—Direct or immediate
percussion may be sometimes employed with ad-
vantage, particularly when great nicety of discri-
mination is not required, and when it is not neces-
sary that the examination should be prolonged.
It is, however, when extensively employed, open
to some and not slight objections. When, for
example, the patient is an irritable or nervous
person, each stroke of the fingers or percussor
causes excitement, and the frequent repetition of
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the slight tappings upon the unprotected chest
induces a state of the circulation and respiration
entirely opposed to the calm and quiet condition,
which it is so desirable should be preserved during
the future stages of the examination. When the
patient is thin, or the skin delicate, the direct
percussion of the slightly covered osseous strue-
tures causes inconvenience, sometimes amounting
to pain. When the individual, on the other hand,
is fat, or very muscular, when the integuments are
cedematous, or when in the female the mammary
glands are large and full, or loose and pendulous,
direct percussion cannot be employed with advan-
tage, in consequence of the dense and non-elastic
soft tissues preventing the stroke of the finger
reaching the bony parietes with sufficient force
and sharpness to induce effectual vibrations.
There are also some parts, in which, from the
absence of bony covering, immediate percussion
1s entirely useless.

On these accounts, and perhaps some others,
mediate percussion has been employed, and a
variety of instruments have been proposed for its
performance. Thin discs of wood, ivory, cork,
and India rubber, with and without different
kinds of tongues or lips to be used as handles,
have been introduced and advocated under the
name of Pleaimeters, for the purpose of receiv-
ing and conveying the stroke of the finger, or
of a variety of little hammers, under the title of
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Plessors. Each of these may possess some ad-
vantages, and each has had something and some
one to recommend it for general employment, but
each participates more or less in the objection of
itself giving rise when struck to a sound, which
interferes with that dependent on the vibration of
the thoracic parietes.

If any substance intervene between the striking
instrument and the chest, if any plewimeter be
employed, 1t is clear that its vibratory power should

be as similar as possible to that of the vibrating
 parietes ; that it should be composed of materials
identical with them,—should in fact be made of
bone covered with skin. Such materials we have
already prepared. A pleximeter of bone covered,
with skin admirably adapted for the purpose, and
always ready for use, we possess in the fingers of
the left hand.  This pleximeter possesses many
advantages in addition to those already mentioned.

It 1s not open to the objection of sometimes
causing pain by firm pressure upon fat and
thin persons, as are the wood or ivory discs
which are occasionally employed. It is capable
of being much more nicely adjusted to uneven
surfaces than either these rigid substances, or
stiff leather, and can be much more easily main-
tained in the required situation than flexible
but elastic India rubber. In thin persons the
intercostal spaces form hollows which cannot be
filled by unyielding pleximeters; air consequently
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intervenes between them and the parietes, and
by its resonance, when the pleximeter is struck,
increases the sound dependent on the vibrations
of the instrument itself, and thereby adds to the
sources of fallacy thence arising. The stiff plexi-
meters, moreover, cannot be conveniently applied
in the axille, or, in very thin persons, above or
immediately below the clavicles. The firm pres-
sure of the fingers on the contrary causes no pain;
they are capable of being perfectly adapted to
the surface of the chest, however uneven; they
are therefore equally efficient as pleximeters in
fat and thin persons; they can be applied in the
hollow of the intercostal spaces; they can be
employed in every part of the chest, and, when
struck, give rise to very little independent sound.
On these several accounts it is believed that the
very best pleximeter is produced by the fingers
of the left hand, and that the very best percussor
1s produced by the appressed fingers of the right
hand.

- Having, then, decided upon the instruments to
be employed in Percussion, the next question to
be considered is the mode of employing them.
The fingers of the right hand being arranged as
before mentioned, the palmar surface of the fore,
the middle, and the ring fingers (one or all) is to
equably placed and firmly pressed upon the part
to be examined. If the whole chest is to be sub-
mitted to the operation, it is convenient to begin
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above and to pass regularly downwards. The
fingers should be so firmly pressed as to make
them as much as possible one with the parietes,
so that the impulse given to the fingers may be
directlv communicated to the parietes, and that
the vibrations of the latter may be correctly appre-
ciated by the former. It is essential that the
whole extent of the finger or fingers should be
equally and firmly pressed upon the surface of
the chest. If the pressure be unequal, and par-
ticularly if one portion of the finger struck be in
contact, and another portion not in contact with
the skin, either a very imperfect sound is elicited
upon percussion, or a noise similar to that pro-
duced by striking a cracked earthen vessel (** bruit
de pot fél¢”) is brought forth. The points of the
three appressed fingers of the right hand are now
to be several times smartly struck upon the
middle phalanx of one of the fingers of the left
hand thus carefully placed, and, after the impulse
is communicated, to be immediately withdrawn
from contact with it.

After the sound elicited by the Percussion of
one region has been thus cautiously elicited, and
carefully observed, the fingers of the left hand
should be removed to, and similarly placed upon,
the corresponding region of the opposite side of
the chest, and the sounds caused by Percussion
upon each region, and every part of each region,
should be compared with those proceeding from
the other. When the preecordial region 1s per-
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cussed, this comparison of the two sides of the
chest is of course not available. I have said that
the stroke should be directed to, and concentrated
upon, the middle phalanx of one finger. Which
finger this may be is perhaps a matter of indif-
ference, but it is better, for the sake of the skill
and aptitude acquired by habit, always, excepting
in particular circumstances, to employ the same.
The middle finger, closely flanked and supported
by that on each side of it, is that which I, from
habit, always employ.

In mediate, as in direct, percussion the direction
of the stroke should be perpendicular to, or at
right angles with, the surface to which it is applied ;
otherwise much of the effect will be lost, and in-
correct conclusions may be the result. If any
space or spot be found unusually dull, or particu-
larly resonant, upon either side, the examiner
should first bring to mind, as far as he is able,
the natural amount of resonance of that particular
part. If in the normal condition it be similarly
dull, or resonant, as the space over the heart and
liver in the one case, and that covering the stomach
in the other, he must attempt to define the extent,
and; as far as possible, the degree of dulness or
unusual resonance, and then mentally compare it
with that existing in the healthy well-formed chest,
to which he should be able to refer as to a stand-
ard, and with the sounds of which he should
therefore be perfectly familiar.

It 'must, however, be acknowledged, that the
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assumed standard itself is exceedingly variable,
and that it is quite impossible to define exactly the
amount and extent of dulness in the healthy con-
dition. In two individuals equally free from any
indication of disease, and equally well formed, the
extent of the preecordial dulness, for example, may
vary considerably. An approximation to a healthy
standard, however, may be attained by practice,
and with this the comparison must be made.

If, on the contrary, the part found to be dull
should, in the natural state, be moderately resonant,
it should be first ascertained if there exist any
cause of dulness exterior to the chest. If none
be discovered, and it be determined that the cause
exists within, the examiner should next attempt
to decide whether it arise from solid, or from fluid
material, and whether it be deep, or superficial,
or both. This latter particular is effected by
varying and regulating the force of the impulse
communicated by the stroke of the fingers. Thus,
if between a solid organ and the parietes a thin
layer of healthy lung intervene, a slight and de-
licate stroke, or tapping, will elicit the resonance
afforded by that layer, while a firm heavy stroke
will detect the dulness caused by the deeply seated
solid body. Conversely to this, if the source of
the dulness be only superficial, a light stroke
will afford little or no sound, and a firm and
strong one will afford proof of the presence of a
resonant substance below.
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These opposite conditions may be fairly illus-
trated by first percussing the lower part of the
right mammary and lateral regions, which are
naturally resonant when only light, and dull when
strong, Percussion is employed ; and then simi-
larly examining the scapular regions of a thin
person, in which an exactly contrary state of
things naturally exists.

Beginners, and other inexperienced persons, are
generally in the habit of giving much too strong
and firm a stroke while exercising Percussion ;
forgetting, or not being aware, that to distinguish
minute differences, or delicate shades in the qua-
lity, as well as the amount, of resonance—as, for
example, in the comparison of that elicited from
the subclavicular regions in the early stage of
phthisis—light Percussion is far more efficient
than the heavy strokes which are frequently em-
ployed. A gentle tap will often display a marked
difference in the two sides, when a strong blow
will be utterly inoperative for the purpose.

When the source of the dulness has been
proved to be superficial only, or superficial as
well as deeply seated, the examiner should en-
deavour to ascertain if the material causing the
dulness be fluid or solid. This may be some-
times, but certainly not always, determined by
combining Palpation with Percussion. In other
words, 1t 1s effected by estimating the amount
and character of the resistance communicated by
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the parietes of the chest to the finger of the left
hand at the time the stroke is inflicted by those
of the right hand. Thus, if the cause of the
dulness be a solid, the resistance afforded by the
parietes is greater, and the impressibility, if T
may so term it, or the resiliency, less than if it
have a fluid origin. If, on the contrary, the
source of the dulness be fluid, the resistance is
less, and the resiliency greater, than when it pro-
ceeds from a solid material. The capability, how-
ever, of appreciating this difference, which is
merely one of degree, is not likely to be attained
but by long habit and experience, and cannot
always be appropriated by the most skilful of
auscultators. Fortunately there are other means
of determining this sometimes important, but
often difficult question.

2. Percussion in the normal state of the Chest.

To be capable of judging accurately of the sounds
which are morbid, it is clearly necessary that
the examiner should be familiar with those which
are natural, and therefore that he should be con-
versant with the amount of resonance on Per-
cussion in the different regions of the chest in
persons free from disease. This varies consider-
ably in different individuals, quite indepéndentl}f
of shape or congenital malformation. This differ-
ence of resonance on Percussion in healthy per-
sons depends upon a variety of circumstances;
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among which may be enumerated the size of the
chest, the thickness and looseness of the skin,
the presence, absence, and amount of fat below
the integuments, the development and firmness
of the muscles, and the general elasticity or
tonicity of the tissues. Still, when the internal
organs are healthy, and when the external parts
are natural in their congenital formation, and
have not been materially affected by belts, stays,
or other articles of dress, the various regions bear,
in regard to resonance on Percussion, a definite
relation to each other, with which it is absolutely
essential that the student of auscultation should
be acquainted.

3. Natural resonance of the different regions
of the Chest upon Percussion.

It has been stated that even in health the re-
gions of the chest vary in their amount of reso-.
nance on Percussion in different individuals.
The remark is applicable to the thorax gene-
rally, but it is more especially true in reference
to the acromial and some other regions. In
stout persons with short necks, indeed, per-
cussion of the acromial region affords no
information, as the entire space which it em-
braces is uniformly dull. Even in thin per-
sons 1t requires some tact and management to
make the part resound. It is, however, so im-
portant carefully to examine this region, and to
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compare one side with the other, particularly
i reference to phthisis, which sometimes almost
solely affects the very apices of the lungs, situated
from an inch to an inch and a half above the
lower edge of the clavicles, that the information
derived from the careful investigation of this
region will amply repay the examiner for the
expenditure of a little extra time and trouble. It
1s the neglect or superficial observation of this
region which undoubtedly sometimes causes the
~disease to be overlooked.

To be enabled to judge of the comparative
resonance of the two sides—and it is to this
that the chief value of the examination is at-
tached—the shoulders of the patient must be
firmly depressed, and the head and neck slightly
inclined to the side opposite to that which is
being examined. The finger of the left hand
~is then to be strongly pressed downwards, in-
wards, and backwards, above the clavicle, close
to the bottom of the mneck, and firmly per-
cussed by those of the right hand. When the
amount of resonance has been tested upon one
side, the other should be similarly explored. The
fingers should then be removed to the top of the
shoulder and similarly percussed, and should,
alternately upon one side and the other, be suc-
sessively passed round to each portion of the
space between the scapular end of the clavicle and
the spine. By careful management, firm pres-
sure, and strong percussion, a considerable amount
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of resonance, though inferior to that of some other
regions, may be brought out, and a difference in
the corresponding portions of the two sides de-
tected. It must be, however, repeated, that even
in the most favourable circumstances the reso-
nance of this region is defective compared with
that of some other regions.

The infra-clavicular or subclavian regions
are fairly resonant, excepting in stout mus-
cular subjects, when the large pectoral muscles
materially interfere with the sound on Percus-
sion. The superior sternal region, though oc-
cupied in part by the large vessels of the heart,
contains also the trachea and its primary divi-
sion. as well as the approximating upper lobes
of the two lungs, which cause i1t to be very
resonant on percussion. The inferior sternal
region 1s almost always dull, from embracing a
great portion of the space occupied by the heart.
Superiorly, the lungs, in various degrees, overlap
that organ, and on this account the upper part of
.this region is often resonant upon light, and com-
paratively dull on firm Percussion. The mammary
regions vary In their amount of resonance in
different parts. On the left side, over the car-
tilages of the fifth, the sixth, and sometimes the
seventh 1b, it is rather dull, particularly on firm
percussion, in consequence of the left ventricle
and apex of the heart being there covered with
only a thin layer of pulmonary tissue. Itis often
on the outer side very resonant, nearly as high as
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the fifth rib, from the stomach being distended
with gas, and sometimes dull to a less extent, from
that organ being replete with food. On the right
side the Mammary region is superiorly resonant ;
but below the sixth rib, or the sixth intercostal
space, it is dull on a forcible stroke being inflicted,
iIn consequence of the upward projection of
the convex surface of the liver, though a gentle
tap will easily detect the resonance arising from
the intervening portion of the lung. The Axil-
lary regions, where uncovered by the converging
fibres of the large pectoral muscle, are very re-
sonant, as the ribs are therein covered only by the
flat serratus muscle, the skin, and loose cellular
membrane. The Lateral regions vary like the
Mammary, being resonant superiorly, but on the
right side dull on forcible percussion, in conse-
quence of the underlying convex surface of the
liver, andon the left side variable, according to the
state of repletion or emptiness of the stomach, and
the nature of its contents. In its inferior and pos-
terior part it is sometimes also rendered dull to a
variable extent by the greater or smaller size of
the spleen. When this organ and the liver are
enlarged, or pushed upwards by large abdominal
effusion, they, independently of any thoracie dis-
ease, materially interfere with, or entirely destroy,
the natural resonance of both lateral regions. The
Scapular regions are dull, from thick layers of
muscles which intervene between the integuments
D
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and the parietes of the chest. 'The amount of
resonance, however, of the one side, may often,
particularly in thin persons, be usefully compared
with that of the other by rounding the shoulders,
inclining the head forwards, and giving a firm
strong stroke. The Inter-scapular regions are
moderately resonant, excepting close to the
spine, where the thick layer of muscles attached
to the bony column prevents the sound being
fairly brought out. By crossing the arms, and
thus drawing outwards the scapul®e, and ren-
dering the integuments tense, very tolerable
resonance may, however, be generally elicited
from these regions, excepting in very stout
persons. The Infra-scapular regions are very
resonant superiorly, but on the right side dull on
strong percussion, and fairly sounding only upon
gentle tapping below the eighth or ninth rib, in
consequence of the upward projection of the liver,
which in the natural condition affects the reso-
nance in front considerably above the level at
which it modifies it posteriorly. On the left side
the Infra-scapular region may be rendered tym-
panitic by the stomach, or colon, distended with
gas; or dull either from an unusual enlargement
of ‘the left lobe of the liver, or an hypertrophied
spleen; but it is usually much more resonant
inferiorly than the corresponding region of the
opposite side.

The different regions, independently of any
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disease in the chest, but influenced by the con-
stantly varying condition of the hollow organs of
the abdomen, may be arranged as follows, ac-
cording to their amount of resonance.

Tympanitic, (occasionally,) from distension of
the stomach, &ec., the lower part of the left Mam-
mary, left Lateral, and left Infra-scapular regions.

Very resonant.—The Superior Sternal, the
Axillary, and the upper part of the Infra-scapular
regions.

FResonant.—The Subelavian or Infra-clavicular,
the upper part of the Mammary and Lateral, and
the Inter-scapular regions, excepting the inner
edge of the left Mammary.

Imperfeetly resonant.—The Acromial and the
lower part of the right Mammary, Lateral, and
Infra-scapular regions.

Dull—The Inferior Sternal, the inner edge of
the Left Mammary, and the Scapular regions.

4. The indications afforded by Percussion.
1. In diseases of the Lungs and Bronchial Tubes.

As in simple Bronchitis there exists merely an
increased supply of blood in, together with some
thickening of, the lining membrane of the tubes,
there is no appreciable alteration of the resonance
of the chest. Natural resonance of the chest,
therefore, is one of the signs of simple bronchitis.
The consequences of the complaint, however, often
modify the sound elicited by percussion. Thus,
in the debilitated patient, pulmonary congestion,
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particularly of the more dependent parts of the
lung, may be a direct result; and this may exist
to such an extent as to be accompanied by dul-
ness on percussion. From the long continuance,
or frequent repetition of bronchitis, emphysema
arises, which is attended with increased resonance
of the chest.

In the early stage of Preumonia, the pulmo-
nary tissue contains a larger supply of blood than
in the natural condition, and the air-cells and
intervening spaces are, at least, partially filled with
serous fluid. The ordinary quantity of air, there-
fore, cannot gain admission to the interior of the
cells, the elasticity of the tissue 1s decreased,
and the resonance on percussion is consequently
diminished. = When, instead of being partially
occupied by fluid, the air-cells are filled with solid
or semi-solid matter, or are closed by the thicken-
ing of their walls, and the air is entirely excluded
from their interior, as in the advanced stages of
the complaint,—when, in fact, hepatization 1is
established,—the dulness on percussion becomes
much more marked, and the resistance afforded
to the finger more decided. As, in the progress
of cure, the engorgement of the pulmonary tissue
decreases, and the cells become partially free, the
amount of dulness, together with the resistance
communicated to the finger, gradually diminishes.

When, on the contrary, pnewmonia passes on
to the third stage, and the effused matter softens
down, though air may gain admission to the
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disorganized tissue, the resonance on percussion
does not increase in proportion : excepting in the
comparatively rare case of large pneumonic
abscess, varlation in the amount of dulness is
often scarcely perceptible. The comparatively
slight change of the dulness in such cases proba-
bly arises from the contraction of the smrrounding
tissue, and simultaneous depression of the ribs,
as well as from the commingling of purulent or
softened albuminous matter with the inspired air.

Percussion, then, forms an important element in
the physical diagnosis of pneumonia. It not
merely assists the physician in ascertaining the
existence of the disorder, but, when the case is
carefully watched, it enables him to determine its
stage and progress.

Is dulness on Percussion, then, always atten-
dant upon pneumonia ?—It certainly is not. The
disease may certainly be present without any
appreciable dulness. Thus, when inflammation
affects separate lobules of the lung, disseminated
through one or both organs, and these lobules
are surrounded by a comparatively large amount
of healthy crepitant pulmonary tissue, no dulness
can be discovered on percussion. It is from
this form of the disorder being more frequent
among children, as well as from physical ex-
amination being in them effected with less facility
than in adults, and from the patients frequently
dying before the disease has arrived at the stage



a4 PERCUSSION.

of consolidation, that the pneumonia of child-
hood is less commonly attended with dulness on
percussion, than that of grown persons. There
are other cases in which pneumonia cannot
be recognized by dulness: as when a defined
portion of hepatized lung occupies the centre of
the organ, and is on every side surrounded by
healthy structures, or when it exists in situations
normally dull, as in the thin edge overlapping
the heart, or in that passing down before the
Liver.*

In Phihisis the dulness on percussion is very
variable. In some few cases it cannot be dis-
covered during their entire course. Its import-
ance, like that of almost every other physical sign
in this complaint, is associated with the com-
parison of one part with another, or of corre-
sponding regions in the two sides of the chest.
Phthisis almost always primanly affects the apex
of the lungs, and most commonly that of one
before, or to a greater extent, than the other.
‘Upon this circumstance do the distinctive physi-
cal signs of the complaint mainly depend. When,
therefore, tubercles are largely and equally dis-
tributed throughout the whole of one or both

* It has been stated, upon high authority, that in some cases
of consolidation of the lung, the side has been more resonant
than natural, and even tympanitic, upon percussion. This
curious circumstance has been differently accounted for by

different writers, but as the author has never witnessed such a
case, the exception has not been introduced in the text.
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Iungs, the characteristic physical signs of the
complaint are absent. It has been previously
stated, that when tubercles are deposited in con-
siderable numbers in any part of the lung, the
pleura covering that part almost always becomes
inflamed ; plastic matter is effused, which con-
nects the pulmonary and costal layers of the
membrane. The expansibility of the pulmonary
tissue is thereby diminished, from its free motion
being impeded, and from the contraction which
- sooner or later ensues in the newly formed mem-
branous covering. The tubercles also encroach
upon the space to which, in the healthy state, air
1s admitted.

From these causes less air enters the cells of
that part of the lung. Hence, even in the early
stages of phthisis, arises a difference of reso-
nance in the corresponding regions of the two
sides, or between different regions of the same
side. The regions thus affected are almost uni-
versally the infra-clavicular, the acromial, or the
scapular. There may be no actual dulness either
absolute or comparative. Both sides may sound
well. But when they are accurately compared
by gentle tapping, as well as strong percussion,
in a compressed as well as in an expanded state
of the lungs, a difference of tone or quality of the
sound elicited by percussion may be often oh-
served. This difference of tone or quality of
sound, especially when existing in combination
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with other physical signs, should be carefully
noted, as an important particular in the diagnosis
of incipient phthisis.

When tubercles become more numerous, when
the pleuritic coating has increased in thickness
and density, and especially when the lung sur-
rounding the tubercles is rendered hard and firm
by pneumonia, the sound on percussion not only
varies in tone, but differs in degree. Dulness
then becomes decided, and obvious upon com-
parison with that afforded by healthy parts. It
may exist upon both sides, but at this period of
the complaint it 1s most commonly present on
one side only, or is much more marked upon one
than upon the other.

During the stage of softening, the dulness is
scarcely altered, unless it be so from an increase
and extension of the swrrounding pneumonic
consolidation,

In the latter stages of the complaint, even when
cavities have been formed, unless the vomicee be
large and superficial, the sound upon percussion
1s far from good; it is nearly, if it be not actually,
dull. This anses partly from the thick and dense
pleuritic covering, and the layer of consolidated
lung, which intervene between the cavities and the
parietes, partly from the irregular form of most
vomic@ being unfavourable to the resonance of
the contained air, and sometimes, in part, from the
presence of fluid secretion within them.
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The sound upon forcible percussion is not,
however, absolutely dull, as in some of the former
stages of the complaint, or in the consolidation of
pneumonia, but rather resembles that of a sound-
ing body to which a damper has been applied.

When a cavity is very large, occupying the
greater part of an entire lobe of the lung, the
sound may be not only moyg than ordinarily
resonant, but absolutely tympanitic. Such cases
are, however, rare, and as a general rule tubercular
cavities are not, as is supposed by many, accom-
panied with increased resonance on percussion.

In a few cases a peculiar sound is heard, which
has not been inaptly compared to that produced
by striking a cracked pot (bruit de pit felé).
It appears to be connected with the imperfect
resonance of the air contained within a cavity of
moderate size, In consequence either of its being
partially occupied by fluid, or of the vibration of
its parietes being interrupted by the entrance of
one or more large fubes.

In that form of phthisis, then, in which tuber-
cles are generally disseminated throughout the
lungs, the resonance of the chest upon percus-
sion is not appreciably altered. In the earlier
stages even of the more common form of the
complaint, there may exist a variation in the
resonance, or rather in the tone of sound elicited
by percussion, on comparing the infra-clavi-
cular or acromial with the mammary or axil-

D 2
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lary regions of the same sides, or corresponding
regions of different sides with each other. In
the second and third stages of the disorder,—
those, namely, of consolidation and softening,
—the dulness on percussion is obvious, when
compared with the sound proceeding from a
healthy lung. In the latter stages of the com-
plaint the sound yaries according to the size and
arrangement of the cavities: it may be almost
dull, it may resemble a muffled resonance, it may
be tympanitic, and lastly, it may approach to
that arising from striking a cracked pot.

In simple Venous congestion of the lung, arising
from the difficult transmission of blood through
the heart, dulness on percussion exists in a degree
and extent proportioned to the amount and dura-
tion of the disease, and the debility or exhaustion
of the patient. In such cases the dulness is
generally observed in the most dependent parts of
the lungs, or in those most remote from the
centre of circulation. It is not, however, of so
marked and decided a character as that arising
either from pneumonic consolidation or pleuritic
effusion. But when the congestion reaches to
such a height as to cause pulmonary apoplexy, in
which the part affected is rendered perfectly des-
titute of air, and reduced to a state resembling
damson cheese, the dulness on percussion, and
the resistance afforded to the finger, is complete.
This disease, it may be observed, often affects
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detached masses of the lung, or the narrow edges
of the organ, and is consequently not always
detected even upon minute examination.

In (Edema of the lung arising from diseases of
the heart, or from other causes, serum partially
occupies the space ordinarily filled by air. This
affection, therefore, which almost always occurs
in the most dependent parts of the lung, is also
accompanied with a moderate amount of dulness
0N percussion.

In Malignant disease of the lung, the pulmo-
nary tissue is pushed aside, and the air 1s entirely
excluded from the parts affected by the cancerous
or fungous growth. When, therefore, the disease
oceupies a large space, or invades a considerable
amount of pulmonary tissue in the massive form,
there exists perfect dulness on percussion, and
great resistance to the finger.

Malignant disease, however, like scrofulous
tubercles, lobular pneumonia, and pulmonary
apoplexy, may exist in small rounded dissemi-
nated masses, surrounded by healthy pulmonary
tissue, to a comparatively large extent. Under
such circumstances, the healthy portion of the
lung surrounding the malignant deposit, as in
the other diseases specified, conceals the dul-
ness whieh would be otherwise produced by it.
When, therefore, malignant disease attacks the
lung in a massive form, as it usually does, when
originally developed therein, it is accompamed
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by dulness on percussion. When, on the con-
trary, it is distributed through the lung in’the
form of variously sized tubercles, as it ordinarily
1s when arising secondarily to its appearance in
other parts, it is often not accompanied by any
alteration of the resonance of the chest.

Emphysema of the lung.—The diseases hitherto
noticed have been accompanied with a decrease of
the natural resonance of the chest: Emphysema
of the lung produces exactly the opposite con-
dition. This affection, as has been previously
explained, is dependent upon the dilatation, or
rupture of the air-cells, or of atrophy, and con-
sequent yielding of the partitions between them.
In any case, and in all cases, whether the affec-
tion be merely vesicular, interlobular, or sub-
pleural, the proportion of air to the solid and
fluid constituents of the pulmonary organs 1is
increased. The lung, either locally or generally,
is increased in volume. The dimensions of the
parietes are enlarged, and the resonance upon
percussion is augmented. Not ouly are the parts
ordinarily resonant rendered more so by this
affection, but those which, in the natural condition,
are dull, become well-sounding. Thus, in conse-
quence of the enlarged lung extending over the
heart, the preecordial region often becomes per-
fectly resonant on percussion, excepting towards
the xiphoid cartilage, where, from the increased
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size and distension of the right side of the heart,
the dulness is even greater and more extensive
than natural. Thus, also, in the parts which are
ordinarily dull from the undetlying liver, the sound
on percussion becomes comparatively resonant.

R. Indications qfforded by Percussion in
diseases of the Pleura.

When fluid of any kind is effused into the
pleura, the lung, to a corresponding extent, is
compressed, and the air, in nearly an equal pro-
portion, 1s squeezed out of, and prevented regain-
ing admission to, the pulmonary cells Whether,
therefore, the disease arise from inflammation or
from obstruction, whether the fluid be blood,
pure serum, turbid serum, or pus, dulness on
percussion exists to an extent, and, up to
certain limits, to a degree also, commensurate
with the amount of fluid. The dulness in each
case may primarily affect only the lower part of
the serous cavity, and gradually extend upwards as
the fluid increases, and, by its increment, dis-
place the lung. ‘It may, on the contrary, in
each case only extend over a defined space, to
which it is confined by previously existing pleu-
ritic adhesions.

When the pleura is free from such adhesions,
the fluid, from whatever part of the membrane
it proceeds, may in each case gravitate to the
lowest part of the cavity, and its site may be
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changed according to the varying position of the
patient's body; in each case, therefore, the part
in which the dulness is observed may also vary
together with the changes of position. This
change in the situation of the fluid, and of the
consequent dulness, according to the position of
the body, is, however, far more common in hydro-
thorax, than in either simple pleuritic effusion or
empyema, in which diseases the fluid is much
more frequently confined to a defined space by
surrounding adhesions. Though, therefore, the
change of the situation of the dulness from posi--
tion may serve to distinguish that arising from
hydrothorax, from that produced by pnenmonia, it
cannot be trusted as necessarily, or even commonly,
diagnostic between pneumonia and empyema.
Even when pleuritic fluid has been removed
by the use of medicine, or by the employment
of paracentesis, dulness on percussion, thoughin a
less degree, often remains for a considerable time.
This probably arises from two causes, viz. the
imperfect expansion of the layer of lung formerly
in contact with the inflammatory effusion; and
the presence of a coating of solid lymph left
upon the surface of the serous membrane. When
the fluid of empyema is absorbed, or is evacuated
either by the trochar or by a spontaneous opening,
the lung is generally so thickly covered with solid
matter, so firmly bound and plastered down by
bands and adhesions, as to be almost incapable of
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expansion. The lung of the opposite side becomes
enlarged, and partially fillsup the space. Butitdoes
so partially only ; its supplementary action is not
complete. Hence the ribs of the diseased side fall
in upon the space formerly occupied by the fluid,
the chest becomes misshapen, and the spine more
or less distorted. Hence, also, though not a
single drop of fluid may be present in the pleura,
though the serous cavity may be entirely closed
by adhesions, dulness on percussion may remain
- as a consequence of empyema long after the dis-
ease 1tself is cured. Natural resonance may never
return.

In Malignant disease of the pleura,-as in that
of the lung, the pulmonary tissue is pushed aside,
and dulness exists on percussion commensurately
with the extent of the solid deposit.

Tubercles, when confined to the pleura, rarely
exist 10 so great an extent as to give nise to dul-
ness on percussion.

In Preumothoraz, the air in the pleura pushes
aside and compresses the lung to an extent vary-
ing according to the amount of the disease exist-
ing in the lung itself, and of the adhesions
connecting it with the costal pleura. The part
of the chest into which the air has escaped is
generally more resonant than usual, and not
unfrequently tympanitic upon percussion. When
air and fluid co-exist in the same serous sac,
dulness is present at one part, and tympanitic
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resonance at another. The two conditions vary
in extent according to the respective amount of
the gas and the fluid. Under these circumstances
the fluid almost always occupies the lowest part
of the chest, and gravitates, according to the
position of the patient, to the space which is the
most dependent. The posterior will therefore be
dull, and the anterior part of the chest resonant
on percussion, while the patient lies upon his
back, while exactly the converse state of things
will he observed, when, if able to do so, he turns
upon his face.

Is, then, tympamtic resonance upon percus-
sion always present in pneumothorax ?—It cer-
tainly is not. The air may be in quantity
so small, the pleura so thickly lined with solid
matter, or the pneumothorax may be so centrally
situated at the base of the lung, in contact with
the diaphragm, and therefore so far removed
from the vibrating parietes, and the intervening
substances may be such indifferent conductors of
the vibrations produced therein, that no increase
of resonance may exist upon percussion. The
side may, indeed, be even more dull than natural ;
though this is of rare occurrence. The absence
* of tympanitic resonance in pneumothorax is more
frequent in those cases in which air enters the
pleura in consequence of the partial evacuation
of an empyema through a bronchial tube, than in
those which result from the communication of a
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tubercular cavity with the serous membrane.
In the former cases the lung has usually been
already compressed to the utmost, and air only
enters the pleura as the purulent fluid is expec-
torated. A portion of the space formerly oc-
cupied by the purulent effusion is also filled up
by the return of the distended ribs and detruded
diaphragm to their accustomed boundaries. The
air in the pleura, therefore, is sometimes in quantity
so small as not to give rise to resonance on per-
~cussion. The same relative state of parts some-
times exists in pneumothorax arising from other
causes, when there is a gradual accumulation of
pleuritic effusion, and the comparatively heavy
liquid excludes the light air from the cavity of
the serous membrane. This condition is far from
unfrequent in the last stages of pneumothorax
connected with tubercular phthisis.

3. Indications afforded by Percussion
in diseases of the Heart.

The extent of dulness of the praecordial region
varies considerably in different individuals, quite
independently of disease. This difference arises,
perhaps, in part from congenital formation, and in
part from the effects of dress. The normal preecor-
dial dulness cannot, therefore, be defined by any
precise boundaries. It may be stated, as an ap-
proach to the average of its ordinary extent,
that it occupies the entire inferior sternal region,
and that portion of the left mammary region
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which is covered by the cartilages of the fifth,
sixth, and seventh ribs. If the preecordial dulness
much exceed these limits, the excess may usually
be correctly attributed to disease; though it byno
-means necessarily follows that that disease is con-
nected with the heart, or with its investing mem-
brane. It may arise from local pleurisy, or con-
solidation of the lung. The precordial dulness
may, on the other hand, not extend to its ordi-
nary boundaries without disease being present mn
any organ. It may be almost entirely cancelled
by an overlying emphysematous lung, without
any cause for the diminished dulness existing in
the heart. Still further, though great enlarge-
ment of the heart may be present, it may
happen that, excepting in the scrobiculus' cordis,
no dulness on percussion may be perceptible, in
consequence of the emphysematous lung inter-
vening between the hypertrophied, or dilated organ
and the parietes. |
These circumstances being duly considered,
‘and the exceptions borne in mind, it may be
stated generally that all enlargements of the
heart, and all effusions into the pericardium,
are accompanied with increased dulness on per-
cussion of the praecordial region. The cause
of this must, from what has been previously
stated, be sufficiently obvious, and need not be
here explained. When, therefore, from any ob-
struction to the course of the blood existing in
the aortie valves, or in the course of the thoracic
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aorta itself, or from any other cause, the left ven-
tricle is greatly dilated and thickened, an increase
in the extent of the preecordial dulness is observed,
especially over the costal cartilages, and below
the left nipple.

When obstruction exists in the mitral valve,
when the auriculo-ventricular opening is con-
tracted, or admits of regurgitation, the left auricle
is imperfectly emptied during the diastole, and is
more than ordinarily distended during the systole,
- of the ventricle. The auricle at length becomes
permanently dilated and thickened. This may be
often ascertained by an extension of the preecor-
dial dulness to the cartilages, and adjoining bone
of the left fourth rib, the third intercostal space,
and even the third rib. When the lungs are exten-
sively affected with emphysema, when, in conse-
quence of disease in the mitral valve, the circula-
tion of the blood through the lungs is obstructed,
or when, from congenital or acquired smallness of
the calibre of, or from any other disease in, the pul-
monary artery, there exists an impediment to the
free transmission of the blood from the right
ventricle, repletion and distension of that cavity,
and of its adjoining auricle, necessarily ensues.
The evidence of this exists in the extension of the
ordinary preecordial dulness to the right side of
the sternum, or the inner edge of right mammary
region, and particularly to the scrobiculus cordis.

In Pericardial effusion.—From the difficulty,
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or rather the impossibility, of accurately defining
the natural limits of the preecordial dulness in
individual cases, the small increase which may be
presumed to be dependent on the plastic effusion
of recent pericarditis is not discoverable by per-
cussion. The presence even of fluid effusion
cannot always be ascertained by percussion, unless
it exist in considerable quantity.

When, however, the quantity of fluid is large,
the dulness on percussion is perceptibly increased.
If the serous membrane be free from adhesions,
the increased dulness commences below, extends
on either side of the bottom of the sternum,
and gradually passes upwards.

When the membrane is largely distended with
fluid, the increased dulness is sometimes very
remarkable and extensive. Its boundaries are
enlarged in every direction, but especially trans-
versely.

When partial adhesions exist in the membrane,
and prevent its distension in certain directions,
‘the fluid effused in the free portions of the serous
sac causes the outline of the dulness to be
irregular in form.

‘Hence it happens that pericardial effusions may
exist in considerable amount without being dis-
tinguishable by any increased dulness; or, in other
words, the dulness may so slightly extend beyond
the limits naturally existing in some healthy indi-
viduals, as not to be certainly appreciated as the
result of disease. In other cases the dulness may



PERCUSSION. 69

be general and extensive, and in a third set of
cases it may be limited and local, though at the
same time definite and decided.

4. Indications afforded by Percussion in diseases
of the Anterior and Posterior Mediastinum.

When aneurism proceeds from that portion
of the aorta which is just above the valves, the
dulness to which it gives rise may be undistin-
guishable from that proceeding from disease of
the heart itself. It may extend upon either side
of the heart, though it most commonly extends
to the right side. Independently of the dulness
arising from the tumor itself, which varies of course
according to the size of the sae, the disease often
displaces the heart so as considerably to modify
the normal dulness of the preecordial region.

When aneurism exists in the ascending aorta,
and is of large size, its presence may generally be
recognized by an alteration of the resonance on per-
cussion over the upper sternal, and the inner edge
of the right subclavian region. Unless, however,
the dimensions of the aneurism are considerable,
no absolute dulness is perceptible, in consequence
of the overlying resonant lung concealing that
which the presence of the tumour would otherwise
induce.

The same may be said-in reference to aneurism
of the arteria innominata. But even when no
dulness, strictly so called, can be discovered, there
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may be often distinguished a variation of the tone
or quality of the sound when corresponding regions
of the two sides are percussed, and accurately
compared. This variation is not to be disregarded ;
in doubtful cases it may be of very great im-
portance. | ;

When aneurism exists in the arch of the aorta, it
is more likely to be recognized by dulness on
percussion than when the ascending portion of
the vessel is the part affected. This arises from
the lung towards the central line being thinner,
and more easily displaced, or entirely pushed aside,
than in the parts previously referred to.

Aneurism of the descending aorta, if of large
size, may be attended with dulness on percussion
on either side of the spine, though it more com-
monly extends to the left side. It may project
directly forward, and, by pushing aside the lungs,
be the cause of increased dulness in the preecordial
region.
~ Abscesses of the anterior mediastinum are ac-

companied with dulness on percussion of the

particular part which they affect; and enlarge-
ment of the bronchial glands are said to be
recognizable by dulness of the interscapular
regions. This latter fact I have not yet been able
to verify, and I cannot but think that the enlarge-
ment must be very considerable, to produce appre-
ciable dulness on the interscapular region.

The diseases, then, in which Percussion may






CHAPTER. V.
AUSCULTATION, OR EXAMINATION BY THE EAR.

GREAT as have been the advantages which have
accrued from the modes of physical investigation
which have been already, and which are still to be,
noticed, it is to Auscultation more especially,
combined with the study of morbid anatomy, that
is attributable the vast progress which has been
mwade during the present cenfury in discriminating
diseases of the chest. Tt is to Auscultation that
the profession is mainly indebted for that measure
of light which has supervened upon comparative
obscurity.

By Auscultation, as regards the pathology of
the chest, is meant the practice of listening to the
sounds arising from the exercise of the functions
of respiration and cireulation, and of comparing:
those emanating from diseased organs with those
ascertained, by previous experience, to exist in the
healthy condition. To this may be properly
added the explanation of the difference of the
sounds occurring in disease, by the physical con-
dition of the organs produced thereby.
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Auscultation, like percussion, may be imme-
diate or mediate. It is immediate, when the
unguarded ear is placed upon the chest, either
bare or protected with only a slight covering ;
and when, therefore, the vibrations of the elastic
parietes are communicated directly to the organ
of hearing. It is mediate, when between the ear
and parietes s interposed a body, which conducts
the vibrations of one to the other. The opinions
originally entertained of the great advantages of
_ the stethoscope are now acknowledged to have
been erroneous. Some auscultators prefer me-
diate, others immediate auscultation. F.ach mode
possesses some advantages, and each is liable, in
certain cireumstances, to some objections.

1. Immediate Auscultation.

The ear, when this mode is employed, is sue-
cessively applied to, and firmly pressed upon, the
different regions of the chest, either quite bare or
only slightly covered; in such a way that the
organ may, as much as possible, become one
with, and therefore participate in the vibrations
of, the solid parietes upon which it is placed.
This is in many respects a desirable mode of
auscultating. It requires, or appears to require,
less abstraction; it is more easily acquired; it
causes no pain to the patient by the pressure
employed, which, in some instances, almost neces-

E
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sarily arises from the use of the stethoscope; and
it is, usually at least, as effective as mediate
auscultation, when large surfaces are implicated
by disease. Not unfrequently, indeed, sounds
which are indistinct, and appear indefinite through
the cylinder, become sufficiently obvious and
determinate upon the application of the ear.

But immediate auscultation is open to several
objections. The rustling of the clothes of the
patient, in consequence of a larger surface
being covered by the side of the head than by
the end of the stethoscope, is more likely to
interfere with the sound proceeding from the
chest. The hair of the auscultator himself, by
the motion of the patient's body, frequently gives
rise to sounds nearly resembling those arising
from disease. These may be incorrectly supposed
to proceed from the chest, and may thus become
a source of error.

It is sometimes important, as an aid to diag-
nosis, to be able to define the exact situnation in
which a particular sound is heard with the greatest
intensity or distinctness; as in affections of the
valves of the heart, the aorta, &c. By the un-
guarded ear, we cannot effect this so perfectly, we
certainly do not possess the power of localizing
particular sounds so accurately, as by the aid of
the stethoscope. By some persons it may be
considered indelicate to apply the naked ear, not
merely to the bare chest, but even to the unrobed,
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though slightly covered, parietes of female patients.
~ In other persons, motives of a different nature will
incline the auscultator himself to avoid contact,
or a too near approach to the integuments of his
patient. In the one case, modesty, or prudery,
may forbid the employment of immediate auscul-
tation ; in the other, uncleanliness may render it
undesirable. Independently, however, of the real
or presumed indelicacy of applying the ear in the
case of female patients, it is often quite imprac-
ticable to do so, with good effect, in persons
with largely developed mammary glands.

There are also, it must be recollected, some
situations in which the ear cannot be fairly and
efficiently employed; as in the space above the
clavicle, in the upper part of the axilla, and in
very thin persons, immediately below the clavicle,
and in the supra-spinous fossa of the scapula.

Immediate auscultation, however, notwith-
standing what has been said, may be employed
with the best success in many cases, and, in most
cases, may be usefully applied for the confirmation
of opinions derived from other sources, or the
verification of sounds indistinctly heard by means
of the stethoscope.

Cautions respecting immediate Auscultation.

These have been, for the most part, already
referred to in the preceding observations; but it
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may be desirable that they should be more dis-
tinctly and separately stated.

First, then, it is necessary that, in the case of
female patients, the appearance of the slightest
approach to indelicacy should be avoided. If,
therefore, for the purpose of confirming a doubtful
opinion, or for any other reason, it be thought
desirable to apply the ear itself to the anterior
part of the chest, the skin should be covered with
some soft yielding material, either appertaining
to the patient’s dress, or obtained from the at-
tendants. A soft towel, an old dinner napkin, or
even a silk handkerchief, may answer the purpose
perfectly well; though cotton should generally be
preferred to articles of linen, wool, or silk, as
these not unfrequently give rise to some rustling
or crackling sound, when tumbled or pressed,
which may interfere, or be confounded with, those
emanatimg from within the chest.

In this mode of auscultation, it 1s most as-
suredly the solid parts of the ear, and the bones
of the head, which transmit the vibrations of the
solid parietes of the chest to the auditory nerve.
The protection referred to as a covering is, there-
fore, the more necessary; because, as has been
before stated, the entire ear should be evenly and
firmly pressed upon the parietes of the patient, so
as to cause them to become, as much as possible,
one vibrating body. The napkin or towel, em-
ployed as a covering to the chest, should be
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smoothly spread, and tightly drawn, over the
surface, and all other garments should be so far
removed, as not to come in contact with the anscul-
tator’s ear or head; extraneous sounds will other-
wise assuredly arise, which may not improbably
mislead him.

The examiner should carefully put aside his
hair from around his ear, and, as far as may be,
from the side of the head, in contact with the
chest; since if any portion intervene between the
- ear, and the chest, or come in loose contact with
the patient’s dress, a noise will be produced,
which may be easily mistaken for sounds proceed-
ing from within.

It can be scarcely necessary to state, that in
the case of uncleanly individuals, male or female,
some protection should be used, lest the examiner
should derive from his patient more than he
would desire to retain.

From what has been already mentioned, it may
be scarcely requisite to remind the auscultator,
that when the chest of male patients is thickly
clothed with hair, the hair must be removed be-
fore 1mmediate auscultation can be satisfactorily
performed. In females with large pendulous
mamme, the gland must be drawn aside, and the
skin rendered as tight and firm as it can be, with-
out serious inconvenience to the patient; her
own hand, where if can be employed, is the best
instrument for the purpose.
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2. Mediate Auscultation.

The principles of mediate auscultation appear
not to be always understood, even by many who
constantly employ it. The stethoscope, of what-
ever form, or however composed, is simply a con-
ductor between the parietes of the chest and the ear.
The vibrations of those parietes are caused, or are
transmitted, by certain sonorous or resonating sub-
stances within the cavity. Whether these vibra-
tions originate in air, or in blood,—whether they
are conveyed by solid or semi-solid bodies, by fluid
or by gas, they all ultimately reach the solid walls
of the chest. It is by the vibrations of those
solid walls that they ultimately reach the surface ;
and by the vibrations of those solid walls that
they are all conducted to the ear. The stetho-
scope 1s merely a conductor. It may, indeed,
as in the flexible stethoscope, conduct by the air
contained in the hollow of the tube alone; it
may, as In the ordinary stethoscope supplied
with a mnipple-like appendage for the external
meatus, conduct both by air within the bore of
the cylinder, and by its solid walls,—or it may
conduct by the solid walls alone. '

What form of stethoscope, then, is the best for
general use? To thisit may be generallyreplied,—
that, by which each individual can hear best. In
this respect fancy and prejudice may effect some-
thing ; habit much more, But to answer the
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question satisfactorily, it should be, in the first
place, recollected that solids are better conductors
of sounds than either fluids or gases; and secondly,
that the vibrations of sound are considerably
modified, and decreased in intensity, by trans-
mission from one medium to another; that
however originating, and by whatever elastic
substance they may be transmitted, the waves
constituting sound are greatly altered, and, by
partial interruption, are decreased in their extent,
upon their entrance into a medium of a different
kind. The waves of sound, therefore, become
less powerful by being transmitted from solids to
gases, or to fluids, as well as from either these
to solids. As, therefore, solids are in themselves
better conductors than either fluids or gases ; and
as the solid parietes of the chest (confining
attention to that cavity) are the medium, by the
vibrations of which the sounds of the thoracic
organs reach the surface; it appears sufliciently
evident that, upon theoretical grounds at least,
the solid stethoscope is the best that can be
employed.

I believe that, generally speaking, what is
rendered probable upon theoretical grounds will
be verified by experience; and that in the vast
majority of cases the solid stethoscope will be
found the most useful instrument in practice.
I call the ordinary stethoscope solid, becaunse,
from long experience, and from numerous and
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various experiments, it appears to me quite
evident that it is by the solid walls of the stetho-
scope that sound is, in all cases principally, and
I many cases entirely, conducted.

It is not necessary, nor do I think it at all in-
cumbent upon me, to point out the advantages, or
what I conceive to be the disadvantages, of any
particular form of stethoscope; but it may be
desirable that I should mention that particular
form which long practice, as well as theory, has
induced me to regard as the best.

Though, then, each person had better make use
of that stethoscope which, by experience, he finds
best suited to his ear, or by which, from habit, he
can hear best; yet I may observe, that as from
repeated trials I have long convinced myself
that, in the wooden instrument, the sound is prin-
cipally conveyed through the wood itself, that, in
fact, the solid is the chief, and, in a great majority
of instances, the sole conductor, the more simply
the wooden instrument is constructed, the better
will be its conducting power. 1 do not intend
hereby to deny that with some persons, particu-
larly those who employ a nipple to the ear-piece
of their stethoscope, some vibrations of sound are
conducted by the air in the bore of the cylinder,
directly to the membrana tympani ; but I believe
that in all cases the greatest effect, by far, is com-
municated by the wood itself to the solid parts of
the ear, and from them to the bones of the head ; and
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I am convinced that this is the sole mode by which
many, and myself in particular, appreciate sounds
in auscultation.

If the external meatus be closed with lint or
chewed paper, the sounds are almost equally
audible. If a perfectly solid eylinder be em-
ployed, or the bore of a hollow instrument be
stuffed with any soft substance, the effect is
scarcely perceptibly decreased. That it is at
all decreased, in however trifling a degree, is de-
- pendent, I imagine, in the one instance, upon
the mass of solid being greater, and therefore re-
quiring more force to produce an effect betwecn
its molecules, equivalent to that created in a mass
of less extent; and in the other instance, upon
the fact that the substance introduced into the
hollow of the cylinder, or of the meatus, interferes,
in some slight degree, with the vibrations of the
solids themselves,

What, then, it may be asked, is the professed
object, and in what consists the real utility, of the
bore of the solid stethoscope? The professed
object 1is, that the vibrations of sound may be
transmitted through the air in the tube. TIts real
utility depends upon its making the instrument
lighter, upon its probably facilitating the vibra-
tions of the solid, and, in some cases, particularly
in those instruments in which a nipple is ap-
pended to the ear-piece, upon its eontributing to
the effect of such vibrations by the addition of

E 2
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those which are communicated by the air oceu-
pying the hollow space.

The distinctions sometimes made between the
sounds of the breathing, of the voice, and of the
heart, may, I think, be disregarded in deciding
upon the form of the stethoscope to be employed.
Each and all of these sounds are communicated
to the surface through the solid parietes, and by
a solid they are all best conducted to the ear.
At such conclusions we should arrive from purely
theoretical considerations, and though, as regards
auscultation, experiment and theory do not always
appear exactly to coincide ; though some rare cir-
cumstances it seems to be difficult to explain
upon common acoustic principles, yet in this case,
as regards myself at least, practical experience
exactly tallies with the theory.

The stethoscope, then, which appears to be most
convenient, and advantageous for general use, is
made of one material, without joints, or additions
of any kind. The material, (cedar) of which it
1s usually made, is probably as good as any other.
It should be from four to six inches long,
with a clean, polished quarter-inch bore. The
shape may be according to the student's faney ;
but it is desirable, for the sake of lightness, to have
it somewhat hollowed in the stem. The rim of the
bell-shaped or thoracic extremity should be broad,
and well rounded ; so thatit may be firmly pressed
upon the parietes without causing pain, or much
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inconvenience, to the person examined. Theear-
piece should be broad, '
so as to embrace the en-
tire ear, and nearly flat,
or so little hollowed as
not to admit the pre-
sence of air between the
wood and the ear. The
wood itself should be
rather dense, and the
instrument stout in
every part, that it may
not be chipped or bro-
ken by every accidental
fall.

Such is the stethos-
cope which, after trial of
several kinds, appears
to me to be the best
suited for practical pur-
poses, and which I
have for many years em-
ployed. A sketch of an
exceedingly good in-
strument, now In my
possession, may perhaps
be here introduced with
advantage, lest the di-
rections above given
should mnot be suffi-
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ciently explicit. It has been reduced one-
third.

It may, however, be acknowledged that an aus-
cultator can often hear better with a bad instru-
ment, to which he has been long accustomed, than
with a stethoscope of superior form and construc-
tion, with the use of which habit has not rendered
him familiar. It may be indeed repeated, that
the form of the instrument is of very trivial
importance, and that the best stethoscope for
any individual is clearly that with which he can
hear best,

There are, indeed, some cases in which the
flexible stethoscope may be employed with advan-
tage, even by those who are accustomed to use
the wooden cylinder. But they are cases only
which it 1s inconvenient or impracticable to apply
the solid tube; those, namely, in which it is im-
portant to examine the posterior parts of the chest,
but in which it would be unsafe or imprudent to
raise the patient, and he is himself unable to turn
for the purpose. In such cases, the infundibular
end of the instrument may be passed under the
body, without seriously disturbing the invalid,
and important information may be occasionally
acquired thereby. ;

3. Mode of using the Stethoscope.

The instrument, grasped in the centre by the
two fingers and thumb of the right hand, as a pen,
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ghould be first flatly placed, and firmly pressed,
upon the parietes of the chest. The cylinder
must always be at right angles with the surface
to which it is applied, and the head of the
examiner must be always bent to the extremity
of the instrument, and the instrument not made
to incline to his head. Thus, if the patient be
upon his back, and the front of the chest be the
part under examination, the stethoscope must be
perpendicular, or nearly so; if the space between
the front and the sides of the chest be submitted
to investigation, it must be placed obliquely ; and
if the side of the chest be the region explored, it
must project horizontally therefrom, and the head
of the examiner must be depressed, or elevated
accordingly. The ear should be evenly adjusted
upon the broad, nearly flat end of the instru-
ment, and the pressure of the head be so firm
as to make the parietes of the chest, the con-
ducting medium, the stethoscope, and the ear,
one connected vibrating body. This cannot be
effected without considerable pressure, which,
however, should not be so great as to cause pain
to the patient. To prevent this, not unfrequent,
result of the application of the stethoscope, the
edge of the funnel-shaped extremity of the instru-
ment should, as before stated, be broad, and
smoothly rounded off. The contact of the
fingers with the instrument is then to be re-
moved, and observations made ; first, as regards
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the breathing, and then voice, and the cough, as
will be further explained in a future page.

The undivided attention of the examiner must
be directed to the sounds passing through the
tube ; his senses should be dead to all besides.
He must hear nothing with the other ear; the
abstraction must be perfect. Generally speaking
this capability of abstraction is to be attained
only by habit; but if noises in the chamber, the
ward, or the adjoining room, or street, interfere
with the examiner's power of discriminating the
sounds proceeding from the chest, he may place a
finger of the disengaged hand over the meatus of
the unemployed ear, and thus exclude all other
sounds. He may by the very act contribute to
the abstracted attention, which, in many cases,
is absolutely requisite to arrive at satisfactory
conclusions. It has been said that the stethoscope
should be grasped by the fingers of the right
hand, when, of course, the right ear would be
employed ; but it will conduce greatly to the
student’s aptitude in exploration to be able to
employ both hands and both ears with equal
facility.

4. Cautions respecting mediate Auscultation.

It may be well to repeat, in the form of cautions,
some particulars which have been already men-
tioned in the preceding directions. Let, then,
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the examiner be especially careful that the entire
circle of the thoracic end of the stethoscope come
in close contact with the parietes. If, from un-
equal pressure, improper position of the patient,
or oblique direction of the instrument, the contact
be not entire, the vibrations of the walls of the
chest will be very imperfectly transmitted.

In some cases, as in persons naturally very thin,
or greatly reduced by exhausting diseases, the
depressions existing between the ribs in some
- regions of the chest, and those frequently the most
necessary to be minutely examined, are so great
as to render i1t impossible that the whole circle of
the stethoscope can come in contact with the skin.
The intercostal spaces are left untouched, while
the skin over the ribs is submitted to severe
pressure. Under such, and all similar circum-
stances, little, or nothing, can be heard through
the stethoscope.

Two expedients may be then adopted: the
examiner may either make a pad of soft linen,
or lnt, by which the depressions between the
ribs may be filled up, and the skin over the
ribs protected; or he may adopt the other, and
usually the preferable expedient, of discarding the
stethoscope altogether, and using the unprotected
ear. The latter plan is the more desirable of the
two, as the pad necessarily in some measure inter-
feres with the facility with which the sounds are
transmitted to the ear. The naked ear should
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therefore be in such cases adopted, excepting in
those parts of the chest to which it cannot be
fairly applied.

The stethoscope must be carefully prevented
coming in contact with the patient’s garments,
with the bed-clothes, with his extremities, or with
any other part of his body than the chest itself.
This caution is even more necessary in mediate
than in immediate auscultation. The slightest
friction of the garments, or the hand, is so per-
fectly conducted by the instrument, as most ma-
terially to interfere with the distinctness of, if it.
does not overpower, the sounds proceeding from
the chest.

In very stout persons the pressure of the
instrument must be increased, so that the adipose
tissue may be compressed, and, as far as possible,
rendered identical, as regards conducting power,
with the bony parietes which it covers, and the
free vibrations of which it in some measure
prevents. In persons whose integuments are
eedematous, the pressure of the instrument must
be equally great, or even greater, than in fat
persons; so that the serum may be entirely
squeezed out of the cells immediately below the
stethoscope. Loose fat and diffused serum are
bad conductors of sound, when compared with
solids. Ience the impertance of the caution
just delivered.

In reference to eedema, however, anether cau-
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tion is required. This arises from the frequently
observed fact, that the escape of serum from the
cellular membrane, by the pressure of the instru-
ment itself, gives rise to a sound very similar to one
frequently proceeding from within the chest. The
sound referred to is plewritic rubbing, one form
of which, possessing a jerking, or interrupted
character, the noise produced by the escape of
the serum from the cells under the pressure of
the stethoscope, so exactly resembles, that 1f the
- patient continued to breathe during the whole
of the examination, the two sounds would be dis-
tinguished with the greatest difficulty, if, indeed,
they could be at all distinguished from each other.
An obvious distinetion of course existsin the fact
that the rubbing of the pleura 1s only present
during respiration ; while the cedematous creak, so
long as any serum remains to be squeezed out of
the cells, persists though the breathing be tem-
porarily suspended. The sound so precisely re-
presents certain forms of the rubbing existing in
disease of the pleura, that I have, in the presence
of pupils, occasionally illustrated the latter sound
by pressing the stethoscope upon an cedematous
thigh.

If, indeed, the cedema be soft, and the integu-
ments flabby, the peculiar sound to which I have
referred is not always produced by pressure, or it
is of a much less sharp and decided character
than when the swelling is firm and tense. On

i



90 AUSCULTATION.

these two accounts, then, first, because the in-
filtration of the integuments obstructs the sounds
proceeding from the chest ; and, secondly, because
on pressure it gives rise to another sound, which
may be easily confounded with one of intra-
thoracic origin ; the serum of edema should be
carefully pressed out of the cellular membrane
before auscultation is attempted.

5. Combined use of mediate, and immediate
Auscultation.

From what has been already said, it will be
evident that, on some occasions, and in some parts
the ear, and on others the stethoscope, may be
most advantageously employed. As, therefore, it
will conduce to the efficiency of his investigations,
it is desirable that the student should be practi-
cally conversant with both modes of auscultating.
Let him on no account neglect the use of the
stethoscope, because he finds that, under ordinary
circumstances, he can hear better with the un-
guarded ear; as in practice cases will constantly
occur to him in which he will be compelled to
employ the cylinder, or to leave certain parts of
the chest unexamined.

The plan of proceeding which will perhaps be
found on the whole most useful, is in each case
to practise both mediate and immediate ausculta-
tion. Thus, on the anterior part of the chest,
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and particularly in the acromial, the axillary, and
the infra-clavicular regions, the stethoscope may
be used ; while in the lateral regions, and all the
posterior surface of the chest, excepting the space
above the spine of the scapula, the ear will be
found at least as effective, when unguarded, as when
supplied with the solid conductor. If the patient
be very fat, or the integuments be infiltrated with
serumw, mediate is preferable to immediate auscul-
tation ; as with the stethoscope more direct and
local pressure can be made than with the ear,
which, though not so far removed, in such cases
comes not into such near acoustic relation with
the solid parietes, as when the solid conductor
mtervenes between them.

In all examinations of the larynx and trachea,
it is almost always necessary to employ the stethos-
cope. In all affections of the heart, excepting
when great tenderness exists upon pressure, the
stethoscope is to be preferred to the ear; while in
the auscultation supplementary to succussion, to
be afterwards noticed, and in the superfical exami-
nations made through stays and petticoats, the ear,
if it be evenly placed, and the patient’s body be
firmly pressed against it by the the hand placed
upon the opposite side, will be ordinarily a more
effective auscultatory instrument than the cylinder.

6. Auscultation of the Organs of Respiration.
It is absolutely necessary, as has been before
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stated, that the student be perfectly familiar with
the sounds naturally existing in the chest, pre-
viously to his becoming acquainted with, or
being capable of judging of, those which are
abnormal ; just as he must be conversant with the
healthy appearance of organs, before he can fairly
expect to become a morbid anatomist. The na-
tural sounds of the respiration and the voice,
therefore, will be first noticed, and subsequently
those which exist in disease.

1. Of the Natural Respiration.

To enable the examiner to judge correctly of
the healthy, or morbid condition of the respira-
tion, ordinary inspiration is scarcely sufficient.
It is desirable that the air should be more gene-
rally diffused through, and should more perfectly
inflate, the pulmonary cells, than it does in com-
mon Inspiration. In nice examinations, there-
fore, the patient should be desired to fill his chest
by a succession of forced inspirations. The
examiner will be thereby enabled to make his
observations upon the sound, and duration of the
expiration, as well as upon those of inspiration ;
the former of which, in ordinary breathing, is
sometimes scarcely audible, and differs from the
latter 1in some other important particulars, which
will be afterwards referred to. To prevent con-
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fusion 1t may be well to confine attention, in the
first instance, to the inspiration*.

It the ear be applied to the stethoscope, evenly
placed upon the larynx, or trachea, and gentle
pressure be made, the sound, caused by the ingress
and egress of air during the act of respiration,
will be observed to be hoarse and hollow; like
that produced by blowing, with the lips consi-
derably compressed, through a pipe of large
calibre, as through the bore of the stethoscope ;

* Simple as the process may appear, it is by no means an
easy matter to make some persons take a really deep inspira-
tion, in such a way as to enable the auscultator to judge of
the condition of the lung. Their awkwardness is sometimes so
great as really to have the appearance of design. First they
raise the shoulders, without inspiring at all; then they inspire
deeply ; then they draw in the air through the compressed lips,
or relaxed fauces, in such a manner as to give rise to noises,
which overpower the sounds originating within the chest ; after-
wards they protrude the abdominal muscles, and then perhaps
go through the entire series of awkward efforts again. To tell
them to take a deep breath, to heave a sigh, to fill the chest,
to draw in the air, to raise the ribs while they breathe, and
even to shew them how to do so, are of no avail. The more
you talk, and the more they appear to try to effect the object
you desire, the farther do they remove from that object; the
more stupid in this respect do they seem to he, But they often
involuntarily do exactly that which, after many and diversified
attempts, they have been unable to effect. Thus, if told to
cough, and to continue coughing for a short time, they will,
from the mere exhaustion caused by the repeated short expira-
tions, which constitute that act, spontaneously take such a soft,
quiet, yet deep inspiration, as all previous efforts had failed
in causing them to accomplish,
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or that which is sometimes produced by a dranght
of air through the key-hole of a door. It 1s
called tracheal respiration. When a similar
sound is heard, as the result of disease, in other
parts of the chest, the breathing 1s said to be
tracheal.

If, instead of being placed upon the neck, the
stethoscope be now put upon the upper bone of
the sternum, below the sterno-clavicular articula-
tion, or between the scapule upon either side, and
the individual be desired to breathe deeply; a
sound very much like, but not exactly similar to,
the tracheal respiration will be heard by the
auscultator. The sound may be generally, but, it
must be acknowledged, by no means universally,
observed in the state of health in the situations
indicated. It is sometimes absent in all the
localities, but sometimes, when inaudible on the
front of the chest, may still be heard close to the
spine, at a level with the centre of the scapule.
It is not so loud, or so hollow, as the tracheal
sound. It may be represented as its diminutive.
It resembles the noise occasioned by blowing
through a small reed, or a quill of moderate size.
It-arises from the rush of air through the larger
bronchial tubes, and, wherever heard, is therefore
called dronchial respiration, or tubular breath-
ing. If discovered in other situations than the
upper part of the sternum, the inner side of the
infraclavicular, or the interscapular regions, it may
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with tolerable certainty be regarded as morbid ;
though it may be occasionally heard less distinetly
than in those regions in the axillary spaces;
particularly that of the right side.

It may be here observed, that the natural
breathing not only presents varieties, as to tone
and distinetness, in different individuals; but also
that similar regions, upon opposite sides of the
body, may vary in these respects, as In some
others, quite independently of disease.

When the stethoscope is placed upon most
other parts of the chest, than those previously spe-
cified, a sound is heard by the auscultator during
inspiration very different from those which have
been mentioned before. It is perhaps difficult to
define its character correctly. It is soft, scarcely
sonorous, equable, breezy, and, during inspiration,
continuous. It may be pretty accurately copied
by gently drawing the air through the partially
compressed lips; it may be compared to the
song of a gentle gale in the thick summer foliage;
or to the whisper of the retiring wave upon a
sandy coast. It is called the respiratory or
vesicular murmur, on account of its being the
characteristic of healthy respiration, and of its
being clearly connected with the vesicular tissue
of the lung. It probably depends upon the
admission of the air into the 1rregular cavity, and
its passage over the uneven surface, of the pul-
monary vesicles.
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It varies considerably in intensity in different
regions of the chest. It is most distinet in the
acromial, the central and lower part of the supe-
rior sternal, the infra-clavicular, the axillary, and
the subscapular regions. It is less distinet in
the lateral, the right mammary, the scapular, and
the interscapular regions; still less in the hypo-
chondriac ; and least of all in the inferior sternal
and the inner part of the left mammary region.

Independently of the variation of the intensity
of the sound in the different regions of the chest,
whether the variation arise from the position of the
organs, the amount of pulmonary tissue beneath
the ear, or the facility or difficulty with which the
inspired air reaches the pulmonary cells, the two
sides of the chest frequently vary a little in respect
to the loudness of the respiratory murmur. Thus
it is, usually, rather louder in the acromial, sca-
pular, and infra-clavicular regions of the right side,
than in the corresponding regions of the left side;
but in so slight a degree, as to be scarcely worthy
of consideration, in a practical point of view.

The respiratory murmur may, both locally and
generally, be more loud, or less distinet than
natural, in persons who are quite free from any
appreciable  disease. It may also be harsh, or
rough, scarcely audible, or altogether absent.

Thus, in childhood, and in youth, the respira-
tory murmur is more loud than in adult life, and
especially than in old age. This probably arises
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from the more dense tissue, and the greater func-
tional activity of the lungs in the young than in
persons advanced in life. From this circumstance,
it is ealled, whether existing in youth or in age,
puerile respirvation.

But as it 1s frequently observed to exist in the
healthy portion of a lung, or in an entire lung,
when the remaining portion in the one case, or
the opposite lung in the other, is greatly embar-
rassed, and prevented performing its accustomed
- function; and as this healthy portion, or this
sound lung, seems under such circumstances to
have its functional activity increased, and thus to
supply the deficiency of the diseased parts, it is
sometimes called, not inaptly, supplementary
respiration. 1t is always heard when the healthy
respiration is more than ordinarily active, as in
persons “out of breath,” as it is called, from
strong exertion, as running, dancing, &c., or
after the respiration has been voluntarily sus-
pended for a time, and the individual breathes
quickly to restore the normal balance of the cir-
culation through the pulmonary organs.

The respiratory murmur of some persons ap-
pears naturally to be harsh or rough, or to be so
at least without any other evidence of pulmonary
disease than is afforded by such harshness or
roughness. The cause is not evident, though,
from what 1s observed in disease, it seems not
improbable that it is dependent upon some

F
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congenital or acquired peculiarities in the smaller
divisions of the bronchial tubes, rather than upon
the vesicular tissue of the lung itself. It may be
either local, or general. Its more common seat,
when local, is the axillary space, in which it is
far from unfrequent. If it be observed in other
situations, and, at the same time, not heard over
the whole of those regions in which the pure
respiratory murmur is commonly heard most dis-
tinetly, it must be regarded with some suspicion.

Harsh or rough breathing is, to the eduecated
ear, sufficiently distinct from puerile respiration,
though, to the inexperienced in auscultation, it
may be difficult to convey a clear notion of what
constitutes the distinetion, and still more difficult
to make any but those possessed of a delicate
sense of hearing appreciate the difference. It is,
however, necessary to make the attempt. In
harsh respiration the character of the sound is
changed or modified; in puerile respiration its
power is simply increased. Though the former
may exist in health, it is ordinarily indicative of
disease, however slight. The latter is merely an
evidence of increased activity in the function of
respiration in the lungs, or in that portion of lung
in which it is observed ; whether that increase be
dependent upon the tender age, the accidental
rapidity of the circulation and respiration of the
mdividual, or the defective action of some other
portion of the pulmonary tissue. Puerile respi-
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ration is in fact a loud vesicular murmur, an
exaggeration of the natural sound of respiration.
It is as the “ forte” to the “piano” of the same
note on the same soft-toned instrument:; while the
harsh or rough breathing is the * forfe” of the
same note, but upon a loose and jarring string ;
or, to carry on the former illustration, in the one
the same soft breeze passes through a greater
number of trees, in the other the breeze is increased
to a moderate gale.

The power of the respiratory murmur, instead
of being increased, may be diminished, though
no disease exist in the chest. This imperfection
of the respiratory murmur is usually observed
either in parts of the lungs which have been little
used, as in the lower regions of the chest of
females accustomed to tight lacing: or in persons
suffering from deformity, whether congenital or
acquired ; or in the chests of persons considerably
advanced in life. In each case it probably arises
from defective respiratory function. In the two
first mentioned cases the defect results from want
of use, and consequent imperfect expansion, of the
lang ; 1 the last case 1t proceeds from atrophy
of the pulmonary tissue. It may, indeed, be re-
garded as the natural character of the respiratory
murmur in old people, and may therefore be called
“ senile,” as that existing in childhood is termed
“ puerile,” respiration. Occasionally the respi-
ratory murmur 1s entirely absent from one, or a
part of one lung, though no disease be present in
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the organ itself. This condition, however, pro-
~ bably never exists without either some mecha-
nical obstruction to the ingress of air, either in
the air tubes, or upon the exterior of the organ.

The more common causes of the absence of
respiration in a portion of the lung, independently
of disease in the pulmonary tissue, are the pre-
sence of foreign bodies in the bronchial tubes, or
the compression of their calibre by aneurisms or
other morbid growths. It may also arise from
penetrating wounds of the chest, by which the
lung itself remains uninjured, but in consequence
of which it collapses from the admission of air
into the pleura.

None of these conditions, however, nor any of
those arising from malformation, or compression
of the ribs by stays, can, properly speaking, be
regarded as states of health, though in none is
1t necessary that the pulmonary tissue, or any of
the respiratory organs, should be themselves
actually diseased.

. The preceding observations, as previously
hinted, have especial reference to the murmur
of inspiration, from which that of expiration
differs in some important particulars. The dif-
ference consists in the decreased loudness and
duration of the expiratory, as compared with
the inspiratory sound. The tone and general
character are the same in both,—one is merely
louder and longer than the other.

An attempt has been made accurately to define
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the difference, by figures. But as probably no
two persons would exactly coincide, even in a
given case, as to the purely relative proportions
between the two, which they possessed no means
of determining accurately by admeasurement, the
attempt was not likely to be successful, or generally
applicable. ;

The difference has been much overstated. The
proportion pronounced to exist in the healthy
condition, by the proposer of the plan for mark-
~ Ing the difference by figures, was, in regard to
intensity as well as to duration, as 10 to 2 ; that
is to say, the sound of inspiration was considered
to be naturally five times as long, and five times
as loud, as that of expiration.

Now, though a marked difference does exist 1
the state of health,—and it is of great importance
that this should be particularly noticed, in con-
sequence of its bearing on disease, in which the
proportions are changed, and sometimes even
reversed,—yet it may be safely asserted that the
disparity is not so great as that which has been
stated by the proposer of the employment of
figures for its admeasurement. Perhaps the pro-
portion of 5 to 2 may be regarded as nearer the
truth ; though each individual examiner will pro-
bably form a standard for himself on this, and
on many other subjects which cannot be accu-
rately measured, or strictly defined.

As to tone and softness, as has been before
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stated, the murmur of expiration naturally re-
sembles that of inspiration. If, therefore, its
character be different, or if its intensity, and its
duration, or either of them, be materially in-
creased,—if, that is to say, they nearly approach,
equal, or surpass, those of inspiration,—the con-
dition may be regarded as an abnormal one; and
the cause may be almost universally attributed to
structural alteration, and, if not occurring in a

person in advanced life, to disease properly so
called.

2. Of the Voice.

Some facts may, in disease, be occasionally
elicited by auscultation of the Cough, in contra-
distinction to that of the Voice. But as the
sound of each is connected with the same portion
of the respiratory organ, as they are similarly
conducted by the same parts, and as in health
they produce very much the same effect upon the
ear, when heard through the parietes of the chest,
—as, moreover, cough can scarcely be properly re-
garded as existing in health,—the Voice and the
Cough may, in the following observations, be
spoken of together.

If the end of the stethoscope be placed upon
the larynx of a healthy person, and, while one
ear of the examiner is applied to the free end of
the instrument, and the other ear is closed by a
finger of the disengaged hand, the individual
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examined be directed to talk, his voice will pass
through the stethoscope directly into the ear, and
will appear as distinct as, and perhaps even more
loud than, if his lips were close to the ear. This
18 perfect Pectoriloguy (chest-talking), and the
best possible illustration of that mmportant sign,
as it exists in some forms of disease.

If now the end of the cylinder be removed
from the larynx, and placed upon the lower pazt
of the trachea, and the person be directed to talk
as before, it will be noticed that, though the voice
appear in seme measure to permeate the tube,
and though the individual still seem to speak into
the ear, yet the voice is not so clear and distinct
as in the former case. Such is émperfect Pecto-
riloguy.

Let the examiner now move the stethoscope to
the upper bone of the sternum, to the carti-
lages of the second and third ribs, or to the
inter-scapular regions, and again direct the per-
son to talk. A fresh modification of the voice is
now observed. It does not appear to permeate
the jnstrument at all, and though loud is com-
paratively distant and indistinet. The sound
appears to be obstructed by the intervention of a
bad conductor between the mouth of the speaker
and the ear of the listener. This is Broncho-
phony (bronchial sound).

If, finally, the end of the stethoscope be placed
upon other parts of the chest than those specified,
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the sound of the voice is still heard, and dif-
ferences of intonation can be recognized, but
under ordinary circumstances, articulation can be
scarcely said to exist. The distinctness, as well
as the loudness of the sound, diminishes the
farther the stethoscope, or the ear, (if that be
now employed) is removed from the larynx, and
the larger bronchial tubes: the former is the
source of the sound, and the latter are its best
conductors. Thus it will be found that, at the
most distant parts, as over the thin edge of the
lungs, the voice, if heard at all, is reduced to an
mdistinet buzzing.

Such, then, are perfect pectoriloquy, imperfect
pectoriloquy, bronchophony, and the distant
voice in the natural condition; such are they
also if well developed when they occur in disease.
It must not, however, be supposed that there
exists any defined line of demarcation between
each, so that it can be said here ends pectoriloquy,
and here begins bronchophony. They all gradu-
ally merge into each other ; they are not distinet
species, but merely varieties of sound. So that
what one auscultator may call imperfect pecto-
riloquy, another may probably denominate bron-
chophony.

Independently. however, of the differences of the
resonance of the voice resulting from the distance
of the source of sound, and of a good or bad con-
ductor, and irrespectively of the acknowledged fact,
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that perfect pectoriloquy gradually becomes imper-
fect, that this imperfect pectoriloquy gradually
mergesinto bronchophony, and bronchophony into
the ordinary state of the voice, as heard generally
over the parietes of the chest, there are some
varieties, in respect to the thoracic voice, which
are worthy of attentive consideration. Thus it
is very generally rather more distinet upon the
right side, and particularly below the right cla-
vicle and over the right scapula, than in similar
situations upon the left side. This may, I believe,
be regarded as the rule, though some exceptions
occasionally occur. The voice is also much more
resonant in some persons than in others. Thus
a shrill or acute voice 1s generally more distinctly
audible than one which is hoarse or grave. It is
usually also louder in thin persons than in those
whose integuments are loaded with fat, or infil-
trated with serum, and, the power of the voice
being equal, and both free from disease, it is more
resonant in persons with contracted chests than in
those in whom the thoracic cavity is largely de-
veloped. It is generally more distinet, ceteris
partbus, In females than 1n males, probably from
the greater shrillness of the voice in the former
than in the latter.

In some few persons indeed—most commonly
females—the voice is, in certain situations, as
below the clavicles, or over the scapule, so clear,
distinet, and loud, as to approach, if not to

F 2
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attain, the character of imperfeet pectoriloquy.
Hence arises the necessity of the cauntion in all
examinations of the voice, always to compare the
corresponding parts of opposite sides with each
other. If after such comparison both sides be
found equal, or nearly equal, in resonance, and
if after minute examination no other physical
signs of disease can be discovered, the unusual
resonance may be ascribed with tolerable safetjr
to natural peculiarity.

In consequence of some tones or syllables
being better conducted than others (and it is
remarkable that it is not always the same tones
which in different persons possess this superiority),
it 1s desirable that the same words or syllables
should be pronounced during the examination
of every part and of each side. It 1s on this ac-
count that it is usual to desire the person under
examination to repeat the numerals, one, two,
three, four, &c., as in them little or no variety is
likely to oceur.

V. Auscultation of the Organs of Respiration
: in Disease.

It will be found convenient in examining the
phenomena afforded by auscultation in disease,
as in the healthy condition of the respiratory
organs, first to confine attention to the sounds,
which coincide with the breathing itself, and after-
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wards to consider the alterations which take place
in the voice and cough.

1. Of the Respiration in Discase.

It cannot be too forcibly impressed upon the
mind of the student, and it may therefore be
here again brought to his recollection, that there
are few, very few single signs, if indeed there be
any, which are purely characteristic or pathog-
nomonic of disease. The more he observes for
himself, and the more attentively he studies the
products of disease, the more convinced will he
become of this truth. Auscultation and its hand-
maid arts often enable us, with almost perfect
certainty, to predict various morbid changes, but
of the nature of those changes they tell us little
or nothing. Physical signs merely indicate cer-
tain physical states, which may be produced by
two, or by a variety of causes. The physical
condition of the organs may be very generally
detected by auscultation, and the other different
modes of exploration treated of in this work;
but information in respect to the morbid process
by which it has been produced, must be sought
for in other channels, and be determined by other
means ; as, by the general symptoms of disease,
- or by the history of the respective cases.

The morbid sounds of the respiration may, to
avoid confusion and perplexity, be conveniently
first divided into dry and moist sounds. By dry
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sounds are intended those which arise from altera-
tions of the calibre of the larynx, trachea, or
bronchial tubes, from changes in the capacity, or
from obstruction, of the pulmonary cells, or from
roughening of the pleural surfaces. By moist
sounds are meant those in which, either without,
or in addition to, the alteration, obstruction, or
roughening giving rise to the dry sounds, fluid
secretion or effusion exists in the passages or cells,
or air is mixed with fluid in the pleura.

. Dry Sounds in Diseases of the Azr-passag&
and the Lungs.

(a.) Larynx and Trachea.—I1f, from inflam-
matory engorgement of the lining membrane, from
solid effusion upon the internal surface, or from
fluid effusion beneath it, or if, in consequence of
preceding ulceration, any contraction exist in the
cavity of the larynx, or in the course of the
trachea, which gives rise to constriction of the tube,
and thereby impedes the free ingress and egress
of air, a wheezing, whistling, or crowing sound
is produced by the act of respiration. It is loud
or slight, according to the amount of the obstrue-
tion, and to the power of the patient, and is gene-
rally louder during the inspiration than during
the expiration. Of this nature is the harsh or
crowing respiration existing in croup, and the
wheezing of cedema of the glottis. A foreign body
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fixed in the cesophagus, and pressing upon the
trachea, or situated in the trunk of the air-
passages itself, gives rise to similar sounds.

If a tumor,—as an abscess, an aneurism, or a
morbid growth,—exist in the vicinity, and exert
such pressure upon the cartilaginous box, or tube
as to produce obstruction to the breathing, the
mechanical results are nearly the same; and the
sounds which result from it, though they may
* vary a little in different cases, are also nearly the
same. To the crowing convulsions or false croup
of children, in which, though the cause is dif-
ferent, the mechanical effect is the same, so far
as regards the sounds produced by respiration, as
in laryngitis of the adult, similar observations
may be applied

In each of these cases the noise is usually
sufficiently obvious, and the evidence of obstruc-
tion is sufficiently clear, independently of auscul-
tation. By the stethoscope we are enabled merely
to say that obstruction exists. But the nature of
that obstruction it telleth not. We may, indeed,
be able to state that, in the case of a foreign
body, the cause of obstruction 1s fixed or movea-
ble—that it is now in one part and now in
another—but the feelings of the patient, if he be
conscious, are usually amply sufficient to assure
us of this.

Is, then, auscultation useless in diseases of, or in
accidents occurring to, the larynx and trachea ?
It certainly is not. It is true that it merely indi-
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cates that obstruction exists, and does not acquaint
us with the nature of that obstruction ; but by it
we are enabled to effect that which is often of the
utmost importance—viz. to point out the exact
seat of the obstruction. Without the stethoscope
it may be doubtful whether the impediment to the
breathing is situated in the larynx, or in the
trachea, or whether it is high up or low down in
this tube, as the sounds heard by the ear are very
similar, 1f not identical, in either case. But by
gently placing the end of the stethoscope upon the
larynx; and carefully tracing along the respiratory
tube, and attentively listening to the sound of the
breathing as we pass 1t onwards, we are usually
enabled to say, pointing to a particular spot,
““ There 1s the seat of the obstruction.”

This capability of localizing the source of ob-
struction is the only benefit afforded by auseul-
tation in diseases of the larynx and trachea,
properly so called, with which I am practically
acquainted. But though single, 1t is of immense
importance, and may be the means of restoring
life when death is impending. It need scarcely
be said, that when obvious tumors are pressing
upon the trachea or larynx, we are often enabled
by means of auscultation to state that such tumors
are, or are not, aneurismal.

When, instead of being constricted, the narrow
opening of the larynx is widened ; if, instead of
being thickened or contracted, the voeal cords be
considerably ulcerated or destroyed, the natural
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reed-like sound which exists in the healthy respi-
ration disappears, and a mere blowing noise
supplies its place, similar to that produced by
blowing through a reed of large calibre, without
more compression of the lips than is necessary to
support the tube, or through the hollow of the
stethoscope, with the mouth opened sufficiently
to present no obstruction to the expired air.

(b.) Bronchial tubes.—1It has been already
stated that the sound of the air passing through
the bronchial tubes 1n the natural condition 1s,
in most parts of the chest, inaudible, and that,
under ordinary circumstances, it can only be heard
over and near to the upper part of the sternum,
and especially at the root of the lung in the in-
terscapular space, where the larger tubes are near
to the surface, and little or no pulmonary tissue
intervenes between them. Sometimes it is scarcely
audible even there. This probably arises from the
respiratory murmur contributing to obscure the
bronchial sound, which is but feebly conducted
by the soft spongy tissue of the lung itself. Tt
will be seen farther on that the case is altogether
altered when the vesicular murmur is absent, and
when the lung, from consolidation, or other causes,
becomes a good conductor of sound.

When the larger bronchial tubes are in any
way contracted, whether by pressure upon their
exterior, from deposit upon their interior, or
from thickening of the structures of which they
are composed, the transit of the air through them
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1s of course impeded. The obstruction thus
produced gives rise to sounds which vary con-
siderably, according to the nature and extent of
the obstructing cause, and the quality of the con
ducting medium existing between the tubes and
the surface of the chest.

Thus, when the mucous membrane of the large
tubes is merely thickened, and they are free from
morbid secretion, and not dilated, as in the very
early stage of bronchitis ; or in the quiescent state
of the membrane of those persons who habitually
suffer, after slight exposure, from a chronic form
of the malady, or when the walls of the tubes
are themselves thickened from long-standing
inflammatory change, or  hyper-nutrition,” a
loud, rough, deep, snoring noise will generally
be heard upon the application of the ear to the
chest, which clearly depends upon the vibration
of the tubes resulting from their narrowing, and
the consequent impediment they afford to the free
passage of the air. This is the ordinary form of
sonorous rattle or rhoncus (° rale sonore”).

When, together with this general constriction,
there exists enlargement of the tubes in certain
parts,—when, that is to say, partial dilatation 1s
combined with general thickening and contrae-
tion, then in addition to the loud snoring noise,
there is often a deeper sound, a sort of puffing or
blowing, which sometimes approaches the charac-
ter of the sound produced by blowing into a wide-
mouthed bottle. If the dilatation be very great,
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_ 5o as to produce, as it sometimes does, a cavity of
considerable size, the same sound may be heard
even though no constriction exist at other parts.
The physical conditions necessary for its produe-
tion are the passage of air through a tube, or
through a moderately-sized opening into a free
space much larger than the opening itself.

When, instead of the larger, the smaller tubes
are the parts principally constricted, the sound is
of a higher pitch ; hissing or squeaking noises are
then heard, which constitute the sibilating rattie
(““ rale sibilant”) of authors.

The sonorous rattle then depends upon some
obstruction, either by compression or thickening,
absolute or comparative, of the larger bronchial
tubes, while the sibilating or hissing rattle, or
rhoncus generally arises from a similar affection of
the smaller tubes. It is to the sonorous rattle or
rhoneus what the fife or the kit is to the flute or
the violoncello. These rattles may exist either
singly or together, independently of the presence
of fluid secretion in the bronchial tubes, and con-
sequently without any moist rattles or rhonei,
though they are most commonly conjoined with
the latter sounds.

Together with this obstruction of the larger or
smaller bronchial tubes, and very commonly as
its direct mechanical effect, there exists a dilated
condition of the pulmonary vesicles, and con-
sequent thinning, or it may be even rupture, of the
membrane which separates them from each other.
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This condition of the pulmonary tissue consti-
tutes emphysema of the lungs. As the affec-
tions of the tubes and of air-cells are so commonly
connected together, as cause and effect, it may be
well to consider them in immediate succession.
When the air-cells are considerably dilated,
and their partitions, or the tissue intervening
between them, are consequently reduced in thick-
“mness, though the bulk of the lung, or of the part of
*the lung affected, is increased, the amount of pul-
monary tissue in any given portion of the diseased
organ is decreased. The natural elasticity of the
tissue is diminished, and in extreme cases 1s
destroyed. The area of the cells is not only
absolutely greater than in health, but, compared
with the calibre of the tubes, it is also enlarged.
The lungs, when emphysema is general and
extensive, are in a state of forced inspiration.
They are too full of air, and are incapable of
expelling it. The necessity of fresh air begets a
constant effort to draw still more into the chest
by the extraordinary efforts, and forced contrae-
tions of the muscles of inspiration, while expi-
ration is but feebly assisted by the muscles,
which under certain circumstances contribute to
that act. Kxpiration, in fact, unaided by the
elasticity of the pulmonary tissue, and assisted in
only a trifling degrce by the abdominal muscles,
is principally, or almost solely, effected by the
elasticity of the ribs. The necessary results, as
regards auscultation, of this disease of the lung,
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will then be readily understood to be-— 1st.
That the act of inspiration is shortened, in
consequence of the quick and strong effort to
effect it. 2nd. That the natural inspiratory mur-
mur is greatly decreased, both as regards inten-
sity and duration, in consequence of diminished
density of the vesicular tissue of the lung on the
one hand, and of the small amount of air in-
haled on the other. 8rd. That the duration of
the expiration is greatly prolonged by reason of
the deficiency, or absence of elasticity in the pul-
monary tissue; and 4th, that a loud wheezing
noise accompanies the expiration, vastly exag-
gerating the natural sound, the result of the ob-
struction which exists to the exit of the air through
bronchial tubes comparatively or absolutely con-
tracted.

The genuine auscultatory signs,* then, of em-
physema of the lungs, are a short inspiration

* With crepifafion, as the direct result of pure emphysema,
(the ** rdle crepitant sec a grosses bulles '’ of Laennec, and other
auscultators, who had followed him,) I have no practical
acguaintance ; and though I am not prepared, and am far from
being disposed, to say, thatit never does nor can exist, I believe
I may truly state, that I never saw an unexceptionable case, in
which it could be proved to have been present; and from mul-
tiplied observations I have no hesitation in expressing my
assured conviction that the crepitant rattles, so constantly
heard in emphysema, arise very generally, if not universally,
from fluid secretions in the dilated cells, and smaller bronchial
tubes.

[
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with a feeble inspiratory murmur, and a loud,
protracted, and wheezing expiration.

The loud and prolonged expiratory wheezing
of emphysema is very remarkable, and may be
satisfactorily explained as above. But not only is
the expiratory wheezing extended vastly beyond
the ordinary duration of the time employed in
expelling the air from the chest, and greatly exceeds
that occupied by inspiration; but in extreme
cases 1t may sometimes be observed that this
wheezing obviously continues after the act of
mspiration has commenced. However apparently
difficult may be the explanation, the fact is quite
certain. It may be perhaps presumed to arise as
follows.

The great effort of persons affected with exten-
sive emphysema, is to gain a sufficient supply of
fresh air. To accomplish this, they must exclude
from the lungs as much as possible of the air
which distends them. The act of expiration, as
has been already explained, is chiefly effected by
the elasticity of the ribs, which have already be-
come considerably dilated, by the long-continued
pressure exerted upon them by the enlarged lung
from within. The elevation of the ribs upon in-
spiration, however small may be its extent, is
quickly effected, and when their elasticity comes
into play by the cessation of the inspiratory
effort, their tendency to return to the situation
from which they were raised is immediate. So



AUSCULTATION, 117

far then as the ribs are concerned, the expiration
in emphysema may be as short, or even shorter
than inspiration. Not so as regards the included
air, which cannot escape from the multitudinous
cells in which it is contained through its only
outlets, the absolutely or comparatively con-
tracted bronchial tubes, with a rapidity equal to
that with which the ribs fall. The air, therefore,
in the chest is temporarily compressed, and its ten-
dency to escape does not cease when the ribs have
ceased to fall. More than this, the elastic fluid
within the chest does not regain its equilibrium,
as regards density with the external air, until the
elevation of the ribs actually occurs. This eleva-
tion does not, as in the state of health, take place
immediately upon the contraction of the muscles
of inspiration ; nor, in consequence of the already
largely dilated state of the chest, and the con-
sequently unfavourable position in which those
muscles are placed for efficient action, is it effected
till the muscles have already contracted to some
extent.

Such appears to be the most probable explana-
tion, as well of the sounds heard in emphysema, as
of the curious fact to which reference has been
made. The theory of the matter may be defective,
or physiologically incorrect. The facts remain
the same. , !

Supposing then that, together with general
emphysema, there exists thickening, or obstruc-
tion of the larger bronchial tubes in one part,
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and dilatation In another,—contraction of the
smaller canals here, and enlargement of them
there,—the loud sonorous rattle arising from the
contraction may be combined with the puffing or
blowing of dilatation, the hissing of capillary nar-
rowness, and the wheezing of emphysema. Under
such circumstances, which are far from uncom-
mon, the sounds, even independently of moist rat-
tles, are of course exceedingly various. The note
of a base viol, the cooing of pigeons, the squeaking
of young mice, the hissing of the escape of steam,
snuffling and snoring, whistles and wheezes,
puffing and piping, in various degrees and combi-
nations, may be occasionally heard, and may be
employed to characterise the strange and multi-
Jarious noises which are then audible.
Phithisis—In the earlier stages of Phthisis,
when but few tubercles are deposited, and no sur-
rounding consolidation exists in the lung, a slight
alteration of the respiration is often the only recog-
nizable physical indication of the presence of the
abnormal deposit. The tubercular bodies, whatever
their origin, whether from inflammation, or from
depraved nufrition, and whatever their exact seat,
whether in the air-cells themselves, or in the
vascular tissue which constitutes their boundaries,
necessarily encroach upon the pulmonary vesicles.
They consequently impede the free expansibility
of the lung, and must, in some degree at least,
detract from the elasticity of the organ. They
must also exert some amount of pressure upon
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the capillary branches of the bronchial tubes.
The consequence of this condition is, not merely
that the soft breeze-like inspiratory murmur is
perceptibly, however slightly, diminished, but that
it is replaced by comparatively a harsh and hoarse
sound. This latter sound, it is presumed, is
dependent upon the pressure exerted upon the
small and flexible bronchial tubes by the abnor-
mal tubercular deposit, as the defective inspira-
tory murmur is upon the imperfect expansion of
the pulmonary vesicles. From the same cause
the intensity of the expiratory murmur is in-
creased, and 1ts duration prolonged. As was
stated on a former occasion, whatever may be
thought of the explanation here offered, or whether
1t be really correct or incorrect, it is certain that
among the earliest physical indications of the
presence of tubercles in the apex of the lung, are
deficient respiratory murmur, hoarse respiration,
and prolongation of the expiration.

When, in a later state of phthisis, the portion of
the lung affected becomes in some measure consoli-
dated, partly from the increase of tubercles, but
prineipally in consequence of surrounding pneu-
monia, or when pure pneumonia attacks a lung,
and proceeds without ulceration to firm dry con-
solidation, the air-cells are entirely obstructed,
and the vesicular murmur in the part is conse-
quently absent. But in both these cases, in the
tubercular combined with the pneumonic, and in
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the purely pneumonic consolidation, auscultation
affords other signs than the mere absence of the
respiratory murmur. Among the most important
of these is bronchial respiration, or tubular
breathing. The spongy tissue of the lung being
converted into a firm solid mass, is changed from
a very bad to a good conductor of sound, and the
sound produced by the passage of air through
the larger bronchial tubes 1s thus better conveyed
to the surface of the chest ; it also becomes more
distinct from the absence of the natural sound of
the respiration, which ordinarily interferes with,
or conceals it. |

Does, then, tubular breathing necessarily indi-
cate tubercular, or pneumonic consolidation? It
will be seen in a future page that it certainly does
not. It merely indicates this: that the bronchial
tubes are either actually nearer the surface, or,
acoustically speaking, are made to approach it by
the intervention of an improved conductor; and,
if the respiratory murmur be at the same time
‘absent, that the cells of the lungs are either com-
pressed or obstructed. To arrive at the cause
of this physical condition, other means must
be adopted than the mere auscultation of the
breathing.

The character of tubular respiration varies
according to the extent and situation of the part
affected ; that is to say, according to the size and
amount of the tubes passing through, or near to,
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the consolidated tissue. - It is also, of course,
modified in its purity and intensity, by the presence
or absence of the respiratory murmur, and of morbid
rattles. Thus it may be of a shrill tone if the
tubes are small ; or it may be deep if they are
large ; but in either case, it resembles the sound
produced by blowing through a reed, a quill, or a
straw, with little, or without any, compression of
the lips, according to the perfection with which it
exists. The more complete the consolidation, or
the more pure the sound, the less obstruction
does there appear to be to the transmission of air
through the reed ; the less compression of the lips
does it require accurately to represent it; the more
perfect, in fact, is the tubular character of the
sound.

If, as it sometimes though rarely happens, a
bronchial tube be dilated into a large cavity ; if,
as it more frequently occurs, a moderately dilated
tube be surrounded by a mass of consolidated
lung, or be very close to the surface of the chest ;
or if, whether from tubercular degeneration or
pneumonic softening, a large cavern be formed in
the substance of the lung itself, and be not very
deeply seated, or have only diseased pulmonary
tissue intervening between it and the parietes,
then either a deeply toned buzzing sound, or
a sonorous and hollow kind of whistling, or
hissing noise, takes the place of bronchial respira-
tion. The former is named amphoric breathing,

G
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from its frequently exact similarity to the sound
caused by blowing into a wide-mouthed bottle.
The latter is termed fistulous breathing. It
may be so denominated either from its resemblance
to the sound caused by air permeating a reed
which zs split, or from its presenting to the ear
of the examiner the impression of elastic fluid
passing through a fistulous opening. Both of
these sounds are also occasionally heard when a
communication exists between a bronchial tube
and the pleura.

Nearly allied to these sounds is the metallic
respiration. It sometimes accompanies one or
other of them, and very generally exists in very
nearly similar physical conditions of the lung
or pleura. It gives an impression to the ear
of a large cavity, equally wtih the amphoric
breathing ; but it possesses a ringing or brazen
twang, which may be perhaps correctly represented
by blowing through a tube into a moderately-
. sized bell or glass vase, the sides of which vibrate
slightly from the blast.

It is often, but not necessarily, associated with
another sound, (metallic tinkling,) and appears
to depend upon the free vibration of air against
the resonant parietes of a large cavity. The
whole of these three sounds are generally, if,
indeed, they be not uniformly, confined to the act
of inspiration.

In what then consists the difference of the cause
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of these three sounds? What are the physical
conditions necessary for the production of each ?
They are all similar, but not identical, in charac-
ter. They all give to the ear an impression of air
passing into a cavity of considerable size, they
all likewise exist under circumstances nearly
similar, and they sometimes replace each other.
Though, therefore, the physical conditions neces-
sary for the production of each must be very
similar in all of them, it is clear they are not
- identical. In what, then, does the difference
consist 7 To this I, at least, am not able to reply
with confidence. I may, however, state that I
believe the difference of the fistulous, and the
amphoric respiration, to depend upon the size of
the opening leading into the cavity of the lung
or pleura ; that the opening is small, or obstructed
when the former, and comparatively large, when the
latter sound is heard ; and therefore that amphoric
respiration may become fistulous, by the tube,
through which the air gains admission into the free
space, becoming obstructed with secretion, or being
diminished in its calibre from any other cause, and
that fistulous, may be converted into amphoric,
breathing by the removal of such obstruection, or
by the tube becoming otherwise enlarged. I
conceive also that the metallic ringing of the
respiration is dependent rather upon the nature of
the walls of the cavity itself, than upon the form
or size of the opening leading to it, and that it is
from the vibration of these walls, being communi-
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cated to the air contained within them that the
peculiarity of the tone arises. Hence I believe it
happens that metallic respiration is very rarely
heard, unless some portion at least of the walls
of the cavity are formed by the solid parietes of
the chest, or by a thin layer of firmly adherent
pleura lining them. The determination of this
question, however, is fortunately not one of im-
portance in a practical point of view, whatever
interest it may possess in other respects.

The auscultatory signs produced by Malignant
disease of the lung are exceedingly variable, ac-
cording to the situation, amount, and distribution
of the morbid deposit. Sometimes malignant
tubercles are irregularly scattered through the
lung ; but as they give rise to no general symptoms,
the chest is frequently not particularly examined,
or, if it be examined, it may afford little or no indi-
cation of their presence. At other times, disease
of much less amount may, from its position near

to, and its pressure upon, a considerable branch
“of a bronchial tube, produce a loud, hoarse, and
harsh tubular breathing, or wheezing, and from
its merely mechanical effect, may at the same time
give rise to great general distress.

In other forms of the complaint, when the ma-
lignant deposit exists in a large isolated portion
of the organ, and the bronchial tubes are not
materially compressed or pushed aside, the physi-
cal signs, as might indeed be expected, are much
the same as those arising from consolidation of
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the lung from other causes, and, as regards the
breathing, are almost confined to the absence of
the respiratory murmur and the presence of
bronchial respiration. When, again, the malig-
nant mass is so large, or is so situated, as to push
aside the lung altogether, or to compress and
actually to close the bronchial tubes, all sound of
respiration, whether vesicular or tubular, ceases in
the part affected ; excepting so far as it is conducted
by the consolidated mass from the lung of the
‘opposite side of the chest, or a comparatively
healthy portion of the lung on the same side.
The sounds, under such circumstances, appear not
to be close to the ear, but to come, as in truth they
do come, from a distance.

Such, then, are the chief and the most 1m-
portant of the dry sounds connected with the respi-
ration in disease. For the sake of distinctness,
they have been mentioned separately. Separately
they often exist; but the student must recollect
that they are more frequently variously combined
with each other, and with the different moist
sounds or rattles, which will be spoken of presently,
and which often detract from the clearness of their
character, and consequently render them more
difficult of discrimination.

3. Dry sounds in diseases of the Pleura.

The smooth, moistened surfaces of the pleura,
during the respiratory movements of health, softly
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glide over each other without giving rise to any
sound. They act like a beautiful piece of ma-
chinery in good trim and well oiled.—That they
do so glide over each other in health, appears
sufficiently evident from the effects of disease,
when the machinery is out of order, the surfaces
lose their polish, or, it may be, are not supplied
with the amount of oil necessary to make them
play easily upon each other.

The first physical effect of inflammation in a
serous membrane is supposed to be to render 1t ab-
normallydry. Itispresumed thatthisinflammatory
dryness may itself, independently of any effusion,
give rise to a morbid sound, just as the absence
of o1l on a piston, or in a joint, may be the cause
of an unusual one in machinery. This is possible ;
but it may be questioned whether the mere dryness
of a serous membrane coexisting with, and the pure
result of, the first stage of inflammation, has been
proved ever to have produced such an effect.

When, however, effusion has taken place, and
the serous membranes are coated with an albu-
minous layer however thin, when the smooth
polished surface of the pleura is replaced by a
rough and plastic one, it is not merely probable,
but in numerous cases it has been proved, that
the folds of the membrane, in place of gliding
smoothly and noiselessly over each other, stick to
each other on the way, and by their motion pro-
duce a sound. Two rough surfaces, in fact, are
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now in contact, and the friction of one against
the other, like that of other rough surfaces, makes
a noise, or in other words, produces a vibration of
the substances of which they are composed. This
sound is appropriately called plewritic rubbing,
Sfriction sound of the pleura, or,  frottement
ascendant et descendant.” 'This last term has
been employed in consequence of the sound
usually accompanying both the elevation and
the falling of the ribs,

- The sound varies much in character. This va-
riation probably depends upon the quality, and the
quantity of the solid matter intervening between
‘the folds of the pleura. When the effused lymph
18 recent and soft, it appears as if the opposed
surfaces stuck together by  a slightly adhesive
material. The sound which results from the
motion of the parts, under such circumstances,
is interrupted and jerking. It closely resembles
that which may be produced by pressing firmly
together, and moving slowly over each other, the
palms of the hands, moistened in the slightest
degree possible with perspiration. It may be
also likened to the stiff or erisp noise caused by
squeezing a packet of arrow-root.

When the plastic effusion, in consequence of
the separation, or the absorption of some of 1its
liquid constituents, has become less moist and
adhesive ; when a solid, dry, rough coating is
left upon corresponding portions of the pul-
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monic and costal pleura, a simple rubbing noise
is heard upon inspiration, and expiration, which
may assimilate to that arising from the attrition
of two pieces of cloth. At other times the sound
is very loud, harsh, and grating (° raclement™),
and can often be heard and felt by the patient
himself, as well as by the physician and the
attendants, if the hand or ear be placed upon
the chest. This harsh, rough, grating sound or-
dinarily, but not universally coexists with the
mspiration alone. It may be compared to that
arising from the attrition of two pieces of rough
wood.

There is yet another peculiarity in reference to
the sound arising from morbid deposit in the
pleura. It sometimes assumes a curiously creak-
ing, or squeaking character, and really most ex-
actly simulates the noise caused by bending a
piece of stiff leather (** craguement de cuir”).
In this case it is ordinarily heard only towards
the end of the inspiration; a circumstance that
certainly renders probable the opinion, that it
depends upon the stretching and tension of old
adhesions. Sometimes, indeed, the different
varieties of pleuritic rubbing, excepting perhaps
the first, are heard only at the end of a forced
inspiration, when the lung is most distended with
air, and when, if the pressure be not greater,
the extent of contact between the two folds of
the pleura 1s inecreased.
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The first and second variety of pleuritic rub
bing above referred to, may certainly exist either
previously to the effusion of fluid, or subsequently
to its absorption; but it is at least probable, that
the harsher kinds of sound are connected with
chronic diseases, and therefore ordinarily follow
the absorption of fluid. Immediately, however,
that fluid intervenes between the two surfaces in
the case of recent disease, or so long as any re-
mains behind in that of longer date; while, in
- fact, the presence of fluid prevents the contact,
and consequently the friction of the two opposing
surfaces of the pleura, no rubbing sound can be
heard.

In the earlier stages of phthisis, the murmur of
inspiration below the clavicles and in the acromial
region often presents an irregularly interrupted,
jerking, or catching sort of sound (“saccadé”).
It rather accompanies, than supplies the place
of, the respiratory murmur. Its origin is not
certain, but it appears most probable that it is
connected with a roughened state of the pleura,
the result of effusion, and that it is, in fact, a
modification of pleuritic rubbing.

At other times, though much more rarely, there
1s heard during the inspiration, in the same situa-
tions, a soft rustling, or crumpling noise, ap-
proaching to that produced by squeezing together
soft gauze paper—pulmonary rustling (* frovsse-
ment pulmonaire”). It has been so named, on

G R
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account of its supposed connection with an altera-
tion of the pulmonary tissue; but, like the former
sound, 1t appears to myself to be more probably
connected with some change in the serous mem-
brane, which prevents the two layers gliding
over each other with perfectasmoothness, and
without noise. Neither, of these sounds are of
much value in a diagnostic point of view, espe-
cially as their origin is uncertain. But as they
indicate some change in that part of the lung,
or of its covering, in which tubercles are, in a
vast majority of instances, first deposited, they
should not, in doubtful cases, and in connection
with other physical signs, be altogether neglected.
I believe that they result from changes in the
pleura, and that these changes depend upon the
presence of tubercles, either in the lungs, or in
the membrane itself. It is, however, right to
say, that I have no solid grounds for this opinion,
as I have never had an opportunity of investi-
gating their origin at the dissecting table; nor,
‘indeed, is it likely that such should be the case,
as they are, comparatively, so rare, and of so little
importance (the second more especially), and
occur only in so early a period of phthisis, that the
opportunity of investigating the physical condi-
tion upon which they depend, must be exceedingly
rare indeed.
Where either fluid or solid matter exists in the
- pleura, to an extent sufficient materially to com-
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- press the spongy tissue of the adjoining lung, the
respiratory murmur, of course, ceases in that
part, in consequence of the air-cells not being
expanded during inspiration. The respiratory
murmur being absent, and the spongy tissue
being compressed, and, by its compression, bheing
converted into a body of superior conducting
power, the sound of the air passing through the
bronehial tubes is conveyed to the surface. Thus
tubular breathing, or bronchial respiration, to-
gether with the absence or the distance of the
respiratory murmur, becomes a valuable sign
“of effusion into the pleura.

It is, however, a sign of only a limited amount
of fluid, excepting under peculiar circumstances,
and in particular parts. For, if the lung be not
adherent to the parietes of the chest, and 1if
it be otherwise in a healthy condition, as the
fluid accumulates from below, it presses the
lung more and more upwards. It is conse-
quently farther and farther removed from the
general surface of the chest; so that at length,
when the fluid is in large quantity, it is com-
pressed into a very small compass close to the
spine. Under such eircumstances it is clear that
the bronchial tubes themselves, in which the
sound, in part at least, originates, and by which
it is primarily and best conducted, must be
far removed, together with the lung, from the
greater portion of the parietes. The source of
the sound, therefore, being far removed, though
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the fluid may be a better conductor of sound than
the natural spongy structure of the lung, not
only is the respiratory murmur lost; but the bron-
chial respiration itself, excepting at the root of
the lung between the shoulder-blades, is greatly
diminished, and in many cases quite inaudible.
Some exceptions, as has been already hinted,
exist to the uniform correctness of these general
statements. The first of these depends upon
the gravitation of the fluid. When the fluid is
not in large quantity, is not confined by adhe-
sions, and is not combined with a large propor-
tion of plastic or albuminous matter, it may
ohange its situation, according to the varying
position of the patient’s body. The part therefore
in which no respiratory murmur is audible, and
in which tubular breathing is distinct, while the
patient is supine, may be destitute of tubular
breathing, and afford a very tolerable respiratory
murmur, when he turns upon his face. This fact
is much more commonly observed in hydro-
thorax, than when the effusion has resulted from
pleurisy, in which it is certainly not so common
as 1t has been represented to be. |
The next exception arises from adhesions.
Though the fluid may be in large quantity, and
though the lung may, in the main, be greatly
compressed, and, as regards its chief expanse, be
far removed from the general parietes, it may be
bound down at one or more parts to the costal, or
phrenic pleura, by old adhesions, too firm and
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strong to yield under the pressure of the fluid.
At this part, then, the lung is not removed from
the surface, and though no trace of pure respira-
tory murmur may be distinguishable, it is yet
quite possible, and indeed it often occurs, that
very well-marked bronchial respiration is heard
under such circumstances in parts far removed
from the root of the lungs.

It may be here observed, though the observa-
tion can be scarcely regarded as an exception to
the general statements previously made, that, in
all these cases, bronchial respiration can be
heard, even more distinctly than naturally, in
the interscapular region. It is more loud and
pure upon the diseased than upon the healthy
side, in consequence of the fluid pressing the
large bronchial tubes against the solid parietes of
the chest, and excluding the air from the sur-
rounding, and intervening lung.

The last exception that will be mentioned is
the most curious one, and by far the most difficult
of explanation. In a few rare cases it has hap-
pened, that though the pleura has been supposed
to be full of fluid, and in one case was a few days
afterwards found to be so upon inspection after
death, not only has tubular breathing been gene-
ral, but a shrill resonance of the voice has been
distinctly audible over the whole side. Though
the lung was believed to be compressed into the
smallest space, and was actually found to be so a
short time subsequently, and though, therefore,
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the bronchial tubes were far removed from the
solid parietes, in all parts, excepting in the
neighbourhood of the spinal column, still their
vibrations were communicated to those parietes,
and from them to the ear. How did this hap-
pen? It is, indeed, difficult to say; and because
difficult to explain, the fact 1itself may be
doubted. The same thing, however, in regard to
the voice, though not in respect to the tubular
breathing, occurred in a man, from whose chest,
immediately after the examination, seventy-two
ounces of fluid were drawn off by paracentesis.
In reference to this case, then, there could be no
doubt; and what occurred in one case in regard to
the voice, might surely occur in another in regard
to the breathing, or to both. How, then, is it to
be explained ? It is one of those cases in which
ordinary acoustic principles appear, most pro-
bably from our not being aware of the whole cir-
cumstances, to be insufficient for the satisfactory
explanation of what is heard in the practice of
- physical diagnosis. If a conjecture might be ven-
tured upon the subject, it would be this :—So long
as there exists any portion of the lungs which is
cﬁpﬂhle of farther compression, so long, therefore,
as the parietes are slack, and the fluid contained
within them, though in large quantity, is moveable,
so long 1s bronchial respiration inaudible over the
general surface of the side. But when the compres-
sion is great enough to render the parietes and the
fluid contained within them tense, but not so great
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as to flatten and close the largest bronchial tubes,
then the vibration of the tubes is communicated
to the spine, or to “the bony parietes, against
which they rest, and thence, as in a well-braced
drum, to the walls of the entire cavity. The flmd
is so tightly squeezed, that it moves as a solid
with the solid walls. The circumstance appears,
indeed, to bear some analogy to the equally curious
one previously mentioned, and stated to have
been observed on several occasions by Irish
physicians, viz. the tympanitic resonance upon
-percussion, which has been noticed in some cases
of entire comsolidation of the lung. As to the
breathing being sometimes not heard, when the
voice is audible and shrill, this probably depends
upon the greater or less extent of the vibrations,
from which the two proceed.

When a communication exists between one or
more bronchial tubes, and the cavity of the
pleura ; whether the communication be the result
of a tubercular abscess bursting into the serous
membrane; of a collection of purulent fluid in the
pleura emptying itself through the lung; or of
gangrene, which are the three most common causes
of pneumothorax; a considerable quantity of air
usually finds its way into, and continues within,
the serous sac. Here then, if at any time, might
be probably presumed to exist, the fistulous
breathiny, the amphoric respiration ov bottle
blowing, and the metallic resonance, which have
Leen previously mentioned, while speaking of the



136 AUSCULTATION.

diseases of the lung; and here it is that they
do, in fact, exist most frequently, and in their
greatest perfection. It would be useless to
attempt to describe them again; they should
be heard to be perfectly known, and thoroughly
appreciated. To hear them once will more con-
duce to their future recognition than whole pages
of descriptions and similitudes. It cannot either-
be necessary to explain their origin. It is suffi-
cient to say, that they indicate with tolerable
certainty a large cavity with resonating walls, and
a free ingress of air.

A caution is here requisite, to guard the stu-
dent against a very important, and in some
respects, not a very unfrequent source of fallacy.
The whole of the sounds last deseribed, and par-
ticularly that mentioned in the next paragraph,
may be distinctly heard in examination of the
chest, and appear to be close under the ear;
while they in reality exist in the abdomen, and
arise from the motion of air and fluid in the
distended stomach. The sounds may, in truth,
be under the ear, in consequence of the largely
distended stomach, by pushing up the diaphragm
and displacing the lung, coming into near con-
tact with the ribs, as high even as the fourth or
fifth ; or, they may be so in appearance only, in
consequence of their being conveyed through
the lung, increased in its conducting power by
consolidation, or by the compression resulting
from fluid effusion.
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There is another sound connected with disease
of the pleura, as well as of the lung, the tone of
which is assuredly often dry, and which may
possibly sometimes arise independently of the
presence of fluid. But as “ metallic tinkling,”
the sound to which I refer, is certainly most fre-
quently connected with the vibration of fluid, and
as it is not perhaps proved that it ever exists
independently of the presence of fluid, it may be
better here barely to refer to it, and reserve
its fuller consideration for the next section.

4. Moist sounds in diseases of the Air-passages,
and Lungs.

With the view of relieving the student of some
portion of the perplexity, with which he may
possibly have hitherto contemplated the names of
the various rattles, or moist sounds which occur
in disease, a few simple statements will be made
in reference to the whole of them, as a class, pre-
viously to either mentioning them individually, or
particularizing the complaints during the progress
of which they arise.

All the moist sounds heard in diseases of the
respiratory organs, it may be then first remarked,
arise from the passage of air through fluid, or
the admixture of air with fluid. They may occur
during the act of inspiration, or of expiration ;
may be situated in the larger, or in the smaller
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bronchial tubes, which may contain muecus,
blood, serum, or pus; they may originate in a
portion of disorganized lung, or in a cavity, either
pulmonary or pleural ; they may be produced
independently of any respiratory act by the
simple motion of body; they may vary in tone
and in character, in site and in pathological
origin, but their origin, physically speaking, is
the same in all. Tt is the mechanical admixture
of fluid and air. Separately, either of these is
incapable of giving rise to moist sounds. Air will
certainly not do so, and fluid cannot without the
presence of air. In a tube replete- with air,
no moist sound will be produced by agitation,
neither will a cask quite full of fluid, however
shaken, give rise to any rattling or squashing
noise.

The moist sounds similar, and for the most
part identical, in their mode of production, have
been differently named, according to the size of
the bubbles producing them, or, what in a great
majority of cases, amounts to the same thing,
according to the calibre of the tube through
which, or the size of the cavity into which, the
air passes. Thus the bubbles of air arising from
its admixture with fluid either are actually of
greater dimensions in the trachea, than in the
bronchial tubes, and in the larger, than in the
smaller tubes; or the different extent of the space,
in which the bubbles are formed and burst, pro-
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duces a corresponding difference in the resulting
resonance, which causes them to appear to be so.

When the bubbles are very large, or their reso-
nance is very full, as they occurin the trachea, or in
atubercular cavity, they are called frackeal ratitles,
or gurgling. When they are somewhat smaller,
as in the bronchial tubes of first or second size,
they are called mucous, or bronchial rattles.
When they are still smaller, as in the finer divi-
sions of the bronchial tubes, they are termed
muco-crepitating rattles; and when in the air-
cells themselves, or in the capillary branches in
immediate connection with them, they are named,
crepitating ratties,

Let the student imagine the bubbles of the
tracheal rattles or gurgling to be the size of a
horse-bean ; those of the mucous rattle the size
of a pea, or a tare; those of the muco-crepitating
ratile the size of a millet-seed ; and those of the
crepitating rattle the size of a poppy-seed, and
he will form no very incorrect notion of the
relation of these sounds to each other ; and,
bearing in mind the manner in which they are
produced, he will, in most cases, not be far wrong
as to their seat and their import.

The moist sounds vary as to their distinetness
and quality, according to the facility or difficulty
with which -the vibrations producing them reach
the surface of the chest; or, in other words,
according to the goodness or badness of the con-
ductor, intervening between their source, and the
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parietes. They are, for example sake, more
shrill and loud when the lung is consolidated,
than when the pulmonary tissue is in a healthy
condition. They also vary, in a slight degree,
according to the nature of the fluid in which
they originate. They are somewhat more shnill,
~ or sharp, if produced by blood in the tubes, than
by serum, and in stiff tenacious mucus, than in
the ordinary bronchial secretion.

The preceding statements are assuredly suffi-
ciently simple, and must, it is believed, be intelli-
gible to all ; yet it is hoped that, by bearing them
constantly in mind, the student will be enabled, not
merely easily to follow, and to understand the
succeeding remarks, which can be regarded as
simply an extension of them, and an application of
them to particular cases ; but that he will be him-
self competent to recognize, and in some degree to
appreciate the value of many of, the fluid sounds,
which he hears in his examinations of pulmonary
disease.

When, either in addition to, or independently
of ulceration, constriction, or compression, fluid
is present in the larynx or trachea, the passage
of the air through the fluid, in the acts of inspi-
ration and expiration, and the consequent forma-
tion and bursting of bubbles, produces aloud and
loose bubbling, or gurgling noise. It may be,
and generally is, audible without approximating
the ear, or applying the cylinder to the throat;
but it is most distinctly heard, and its situation
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is most accurately defined by means of the stetho-
scope, gently and evenly placed upon the side of
the neck. The sound is a little, but only a little,
modified by the quality of the fluid in which it
originates. It is rather sharper in tone when
the fluid is thick and viscid, than when it is thin
and bland. Thick purulent, or muco-purulent
matter, and tough viscid mucus, give rise there-
fore to a sound rather more shrill than common
bronchial mucus, watery phlegm, or blood.

- The difference arising from the quality of the
fluid, may be fairly illustrated by blowing through
a straw into simple water, and into a somewhat

~ denser fluid, as soap and water, or syrup. The

moist tracheal sound is the same as that which,
in the last few hours of life, results from the
failure of the nervous energy, is familiarly called

““ the rattles,” and by uninformed persons is very

generally, but incorrectly, considered to be the

certain precursor of death. By auscultators it is
called *“ tracheal rattle.”

When the bronchial tubes of first or second-
rate size contain fluid, the bubbles which arise
from the transmission of air through them, appear
to be smaller than those existing in the trachea
and larynx. The resulting sound is called
mucous rattle (“ rdale muqueuzr.”) It is pre-
sent whenever fluid exists in the tubes, and the
free passage of air admits of the production of
bubbles. The sound is most commonly produced
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by the pressure of bronchial mucus in the tubes.
It is hence called mucous rattle. It may, how-
ever, arise from other fluids. Its designation is
not changed on that account, but whether origi-
nating in mucus or pus, in blood or serum, it is
still called mucous rattle, as the name is generic,
and has reference rather to the character of the
sound, than to the nature of the fluid in which
it originates.

It must not, however, be supposed, that in the
mucous rattle, the bubbles are, or appear to be,
all exactly of the same, and that a medium, size ;
as, independently of the difference of the calibre
of the tubes themselves, it is clear that small
bubbles may arise in a large tube, though large
bubbles cannot exist in a small one. The name
and the description are derived from the general,
and most prominent character of the sound, which
gives an impression to the ear of the bursting of
bubbles of a moderate size.

When general dilatation of the tubes is pre-
- sent, the bubbles appear to be larger than usual ;
especially in those parts of the lung in which
the tubes are naturally small.

- When, instead of general dilatation of the
tubes to a moderate extent, there exists such an
extension of the walls of one, or of several of
them, as to form considerable, though it may
be irregular, cavities, as when caverns are present
in the lungs, whether those caverns result from
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tubercular disease, or from pneumonia, a large
tracheal rattle, or more properly, gurgling
(“ gourgouillement ), is heard in the part
affected upon each act of inspiration. Are,
then, it may be asked, tracheal rattles and gurg-
ling precisely the same thing? Not exactly.
They are very similar, but not identical. In-
dependently of tracheal rattles being, strictly
speaking, confined to the larynx and trachea,
‘though both the tracheal and gurgling rattles
~ appear to result from the bursting of large bub-
bles of air, and both, therefore, also appear to
proceed from a space of considerable size, there
1s still a slight difference between them. Gurg-
ling gives an impression to the ear of a thicker
or more dense fluid than the ordinary tracheal
rattle. The sound, too, generally corresponds
with the actual condition of the fluid in which it
originates. For as the rattles in the trachea
usually proceed from common bronchial mucus, or
- from blood, gurgling is ordinarily produced by
pus, thick muco-purulent or softened tubercular
matter. Does true gurgling, then, necessarily
indicate the presence of either a largely dilated
tube, or a cavity in the lung? Certainly not.
It generally does so, but not necessarily. For if
a bronchial tube of moderate size, or a tube dilated
in only a slight degree, contain thick purulent
mucus, and be surrounded by a dense mass of con-
solidated lung, the sounds which result from the



144 AUSCULTATION.

passage of air through the thick fluid in the tube,
and which, under ordinary circumstances, would
give rise only to a mucous rattle, will be so
increased in loudness and fulness, by the im-
proved conducting power of the solid mass, as
exactly to resemble the gurgling of a cavity.
Let the student, therefore, be careful not to pro-
nounce too confidently upon the existence of a
cavity, from the presence of gurghng alone, or he
will assuredly be liable to error, and will some-
times find himself mistaken. Gurgling, then, is a
large and resonant mucous rattle not existing in
the trachea. It commonly arises from a cavity
in the lung, or from a largely dilated bronchial
tube ; but it may proceed from a tube of normal
size, which 1s filled with thick fluid, and is also
surrounded by a mass of consolidated lung.
When the smaller tubes are the parts solely or
principally diseased, or rather when morbid secre-
tion, or other fluid, is present in the minute
branches of the bronchial tree, the moist sound,
. which is produced by the passage of air, appears
to arise from the bursting of bubbles smaller than
those constituting the mucous rattle, and larger
than those, which are next to be mentioned, and
which give rise to erepitation. The sound is
therefore appropriately called the mwco-crepi-
tating rattle. Excepting as regards the apparent
size of the bubbles producing it, and the calibre
of tubes in which it exists, it resembles the
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maucous rattle, to which it bears much the same
relation as the dry sébilating does to the sonorous
rattle or rhonchus. Like the mucous rattle, it is
rendered more shrill and sharp by the presence of
consolidation of the lung, and from causes similar
to those which have been  already mentioned,
when speaking of the mucous rattle and gurgling.
When fluid is present in the air-cells of the lungs
themselves, the sound which results from the
admixture of air with the fluid appears to arise
from the bursting of bubbles still smaller than
those previously referred to; and, if the fluid be
strictly confined to the cells, the bubbles, like the
cells themselves, appear all to be nearly equal in size.
It matters not what may be the nature of the fluid,
—supposing it to be situated in, and confined to,
the pulmonary vesicles,—whether it be blood,
serum, or viseid mucus, the sound which is heard
upon inspiration is like that produced by the
bursting of bubbles of very small and of equal
size.

Whether, therefore, the cells are partially filled
with serum, as in cedema of the lung,—with blood,
as in apoplexy of the lung,—or with thick viscid
mucus, as In inflammation of the lung, a very
fine sound, similar to that which is heard when
salt i1s thrown upon the fire, and is called crepita-
tion, arises from the intermingling of the inspired
air with the fluid so situated. It is hence called the
crepitating rattle (“ rale crepitant.”) When

H
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existing in the greatest purity, it is most cor-
rectly represented by rubbing a lock of hair
between the finger and thumb close to the ear.

Is there, then, no difference between the cre-
pitating rattle of cedema, pulmonary apoplexy,
and pneumonia ? It would be, perhaps, incorrect,
or at least questionable, to state that a diffe-
rence does always, and must necessarily, exist
between them ; but in practice it is found that a
difference, in a great majority of cases, actually
does exist. The truth is, that the pure crepitating
rattle is very rarely heard, either in pulmonary
apoplexy or in cedema. It is generally combined
with the muco-crepitating rattle of the small
tubes, into which, as well as into the air-cells, the
serum or blood is almost always likewise effused.

As the air intermingles with the fluid in the tubes
upon its exit from, as well as upon its entrance
to, the lungs, the mucous and muco-crepitating
rattles are heard during the expiration as well as
during the inspiration. The same occurs, and for
‘the same reasons, when serum or blood is present
in the capillary branches of the tubes. Now,
although it be quite true that capillary bronchitis
vérj,-' frequently exists in combination with pneu-
monia, and though, when such 1is the case, it may
be difficult, or even impossible, to state with cer-
tainty, and from the sound alone, that the cre-
pitating and muco-crepitating rattle may not arise
from pulmonary cedema or apoplexy; yet it is
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also true that pneumonia is often present without
any affection, or without any physical indication
of any affection, of the small tubes.

It is in such, and in such cases only, that the
crepitating rattle is heard in purity and perfection.
It is then very small, very crisp, very equal, and
heard only at the end of the inspiration. The
only sound which exactly resembles it 1s one which
is sometimes heard for a short time, under cir-
cumstances which render it probable that no dis-
ease at all exists. either in the lung or pleura.
When, for example, a person who has been
breathing quietly, is submitted to examination,
and directed to take a deep inspiration, it not very
unfrequently happens that at the very end of the
inspiratory effort, there i1s heard, at the base of
the lung, a very pure and perfect specimen of
crepitation. But 1t is heard only three or four
times. The examiner feels assured, if fever be
present, that he has a case of latent pneumonia.
If he have used his unguarded ear, to avoid
fallacy, he puts his hair aside ; if the stethoscope
have been employed, he may apply the naked ear
to the chest, to make ‘ surety doubly sure;” or
he may direct a pupil's attention to the sound,
as a good example of what he may have been
long searching for. But the pupil does not hear
it. The examiner himself tries again, but he can
hear it no more. It is gone, and pure respiratory
murmur has supplied its place. I have not un-
frequently been thus deceived myself; and my
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pupils have also been disappointed of an expected
prize.

What is the source of this sound ? Present
usually at the base of the lung, heard only at the
end of a deep inspiration, and disappearing alto-
gether after a few forced expansions of the chest
and of the pulmonary cells, it appears at least
probable, that it may arise from the unfolding, or
the separation of the delicate walls of some pul-
monary vesicles, which, from not being used in
ordinary respiration, may have become somewhat
dry, and may thence, like a dried bladder, give
rise to the sound upon their insufflation.

The crepitation of emphysema is larger and
looser, and more unequal, than that of pneumonia;
as before stated, it most probably arises from
the presence of serum, or of mucus in the dilated
air-cells and the capillary tubes.

The attempt, however, to describe these minute
differences of sound is almost useless. The
sounds must be heard to be appreciated ; no
description, however exact, and however minute,
can render them practically available to the un-
initiated.  Auscultation cannot be learned by
book—except for the purpose of passing an exami-
nation. The student must go to the bed-side,—
must go frequently, and stay long. Without this
he cannot become a practical auscultator—without
this he cannot become a skilful practitioner in
diseases of the chest.

In pneumonia, then,—in cedema, in apoplexy,
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andin emphysema of the lung,— crepitating rattles
may be heard. In all, the sound probably arises
from causes nearly similar, viz. the effusion of fluid
ito the cells of the lung, and the intermingling
of the inspired air with that fluid. But in all of
them, excepting in pneumonia, the crepitating
rattle is almost always combined with some
amount of muco-crepitation, arising from the
presence of fluid in the smaller branches of the
bronchial tubes. In pneumonia the sound may be
- likewise so combined, butit frequently occurs alone.
It is the especial characteristic of inflammation
of the pulmonary tissue; and if perfectly pure,
equal, persistent, and existing only at the end of
the inspiration, it may perhaps be still regarded
as nearly pathognomonic of that complaint *.
Crepitating rattle then in its purest form, is

* I say this, though I am acquainted with the discussions
which have recently taken place concerning the crepitating
rattle, which is present in some cases of pleurisy after the fluid
has been absorbed ; and though I am perfectly familiar with the
sound to which those discussions refer. That sound I have been
accustomed to regard as the *‘ rile crepifant redux,’ that is
to say, as the genuine crepitation of pneumonia, which had been
either previously obscured by the presence of effusion, or, after
its temporary disappearance from consolidation or compression,
had been reproduced, in the thin layer of pulmonary tissue,
which is more or less inflamed in almost all cases of so-called
“ simple pleurisy.”” I am certainly not acquainted with any
sound, liable to be mistaken for the pure crepitating rattle of
pneumonia, which has in any case been proved to proceed from
the pleura.



150 AUSCULTATION.

present in, and is especially characteristic of, the
first stage of pneumonia, when the air-cells are
still unclosed, but contain fluid secretion. When
the cells are quite obstrueted, either from the tume-
faction of their vascular parietes, from the de-
posit of solid matter, or from both causes com-
bined, all vesicular sound, all sound, that is to
say, connected with the air-cells, ceases in the
part affected ; and tubular breathing, or bronchial
respiration, supplies its place.

When the disease is on the wane, and the cells
become capable of admitting air, the physical
condition of the part 1s very nearly similar to
that existing previously to consolidation ; the
physical signs are consequently similar. The
crepitating rattle reappears, in the first instance
in a very pure form ; but, as the complaint gradu-
ally declines, the rattle becomes more and more
loose and large, and theréfore more and more
resembles the muco-crepitating rattles of capillary
bronchitis, which it also resembles 1n accompany-
ing the act of expiration, as well as that of inspira-
tion. This is the “ rdle erepitant redux” of the
French stethoscopists. ‘

When, instead of retrograding, the disease goes
on to induration and contraction of the pulmonary
tissue, tubular breathing becomes permanently
established in the part, and if, in the progress of
time, the bronchial tubes entering it become di-
lated, amphoric breathing, or, when fluid is present
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in the tubes, gurgling, may be constantly heard
therein.

When, instead of becoming indurated and
contracted, the lung, in consequence of the un-
healthy, unorganizable nature of the deposit,
begins to break up from the softening of the
inflammatory product, air is again admitted to
the interior of the lung, and, by mixing with
softened and semi-fluid matter, induces a sound
which is very peculiar, and which, as far as my
experience extends, exists only in that condition
of the lung, and in a similar condition occur-
ring in the progress of phthisis. This sound is
neither erepitating, nor muco-crepitating rattle,
nor gurgling, but it is a combination of the two
latter sounds ; or rather, it is the crepitating rattle
altered in character by the thick viscid quality
of the fluid into which the air passes, and by the
increased conducting”power of the surrounding
consohidated mass. To the ear, indeed, 1t appears
to be connected with precisely those physical
conditions, and to arise from exactly that state of
the respiratory organs, which actually exist; viz.
the passagesof air into a soft mass, such as the
rotten lung, reduced nearly to the consistence of
hasty-pudding or thick treacle. It is in fact a
sharp, shrill, and loud muco-crepitating rattle, and
may be not inaptly represented by the sound pro-
duced by passing the saliva to and fro, through the
teeth with the mouth closed. It 1s, indeed, in
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other words, a diminutive gurgling, or large moist
crackling.

A% the lung continues to break down, the
bubh]e:?, become larger-and larger, and the rattle,
though still unusually shrill, assumes more and
more of a mucous character ; till at length, in
consequence of the removal, by expeetoration, of
the semi-fluid mass constituting the disorganized
lung, a cavity is formed, and amphoric breathing,
and gurgling, supply the place of other sounds. It
must, however, be recollected, that though a
cavity be formed, and the physical signs of such
cavity be sufficiently evident, it may be still sur-
rounded by pulmonary tissue in various stages of
degeneration; and that this disorganized tissue
may give rise to many of the fluid sounds, pre-
viously mentioned, in addition to those of gurgling
and amphoric respiration.

In the early stages of phthisis, the first moist
sound that is heard is most commonly a fine
and delicate muco-crepitating rattle, audible only
‘at the end of the inspiration, and at the commence-
ment of the expiration; it appears to be situated
in the smallest branches of the broneclial tubes,
and to be most probably dependent upon slight
bronchitis, or increased bronchial secretion, the
result of the irritation produced by the presence
of tubercles.

This is commonly the earliest moist sound
which accompanies the deposition of tubercles.
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But it sometimes happens, that even previously
to the appearance of this sound, there is heard in
those parts of the lung in which the tubercles
are well known to be almost always first depo-
sited in the ordinary form of phthisis, a sort of
click, which, from the nature of the sound, may
be presumed to arise from the obstruction afforded
to the passage of the air, by a portion of ad-
hesive mucus, or other sticky substance, in a
large tube. Even when thissound is present, which
~ is not very frequently, it is only heard vecasionally ;
that is, it is not heard at each inspiration, and
perhaps not oftener than once in four or six
inspirations. Its origin is doubtful, and as it is
somewhat unmnsual, and therefore of comparatively
little diagnostic importance, it is unnecessary
farther to dilate upon it; excepting for the pur-
pose of stating that it may be represented by the
sticky noise produced by the removal of the
tongue from the roof of the mouth.

As the number of tubercles increases, or more
particularly as they become surrounded by pneu-
monia, the bronchitis and its accompanying
physical signs increase also. The muco-crepi-
tating rattle becomes more general, and also more
shrill ; as it is now better conducted by the greater
or less consolidation of the surrounding tissues.
It is also sometimes mixed with the genuine
crepitation of pneumonia, and the mucous
rattle of the larger tubes. From this stage of

H 2
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the disease, the moist sounds of phthisis so
generally resemble those which ocecur in the un-
healthy form of pneumonia, accompanied with
scrofulous, or unorganizable deposit, which
sounds have been just described, that it is
scarcely necessary that they should be again men-
tioned. It may be, however, stated, that the
shrill muco-erepitation, the loud mucous rattle,
and the gurgling, succeed each other with vary-
ing celerity in different cases, and are variously
combined accordingly as smaller communications
with the bronchial tubes, or larger cavities, are
produced in the destructive progress of the disease.
It may also be not irrelevant to remind the
student, that when little, or scarcely any, indi-
cation of disease can be discovered below the
clavicle of either side, a cavity of moderate size
may be present in the very apex of one or both
lungs, the physical evidences of which can be
detected only by applying the stethoscope at the
side of the neck above the clavicles, or more
especially at the posterior and highest part of
the acromial region. :

5. Moist Sounds in diseases of the
Plewra.

It has been already stated, that when fluid
exists in the pleura, whether the quantity be
large or small, unless air be likewise present, no
moist sounds are produced, either by the act of
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inspiration, or by the motions of the body. It
may, however, perhaps be questioned whether the
sticky noise which results from the friction of
recently effused plastic matter, or the somewhat
similar sound which arises after the fluid portion
of a pleuritic effusion has been in a great measure
absorbed, may not be fairly considered to con-
stitute an exception to this general statement ; as
the impression given to the ear is certainly not
that of the friction of perfectly dry substances.
It appears at least doubtful, if anything more
nearly approaching to a moist sound than this
ever arises from simple pleurisy, and it is exceed-
ingly questionable, if sounds simulating the mu-
cous, and even the crepitating rattles, have been
ever demonstratively shown to originate from
fluid, or from any other, effusion into the pleura,
without the presence of air.

When, however, a communication exists be-
tween one or more bronchial tubes, and a defined
cavity in the pleura, and when this cavity is of
moderate size, and is occupied partly by purulent,
or sero-purulent fluid, and partly by air, the physi-
cal conditions are very nearly similar to those, in
which a cavern, resulting from phthisis or pneun-
monia, is present in the substance of the lung,
and is sitnated close to the surface. The physi-
cal signs are therefore similar also. In each
case fistulous, or amphoric respiration may be
observed ; in each case metallic ringing or reso-



156 AUSCULTATION.

nance of the breathing may exist; and in each
case the examiner may be able to detect, either
separately or in combination with the other sounds,
the large, thick, sonorous mucous rattle, ealled
gurgling.

One other fluid sound remains to be considered.
It is most commonly present in conjunction with
disease of the pleura ; but it 1s alse, though rather
rarely, found in connection with cavities in the
lungs, without any especial affection of the serous
membrane. When, in consequence of a commu-
nication with a bronehial tube, a large space in
the plenra contains a large proportion of air,
and also a small quantity of fluid; or when a
phthisical cavity of very large size is similarly
circumstanced, there 18 every now and then heard
a very peculiar sort of tinkling noise upon ex-
amining the chest. It more nearly resembles the
sound caused by shaking a pin in a decanter, than
any other with which I am acquainted. This is
metallic tinkling (* tintement metallique,”)
It is most commonly heard only at intervals—
that 1s, it may oceur once in three, four, or forty
inspirations. It ravely, if ever, attends the ex-
piration. Tt may cease altogether, and reappear
after a considerable time. In this respect it
seems not unfrequently to be influenced by the
position of the patient’s body.

It is most probably produced by the continued
and rapid reverberation of a delicate sound against
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the firm and vibrating walls of a large cavity—it
is an an echo in a small space. The original sound
from which the echo proceeds appears most com-
monly to arise from the bursting of a bubble
of air, or from a drop of liquid falling, upon
the surface of fluid in the bottom of the cavity.
But it sometimes seems to be likewise produced
by the passage of air over a loose portion of
membrane, or thick secretion, situated in a tube
at the entrance of the cavity. The physical con-

~ ditions necessary for its production appear to be a

large cavity with resonating walls, and containing
a large portion of air, with a small quantity of
fluid. When, as occurs in many, perhaps most,
protracted cases of pneumothorax, the cavity in
the pleura previously to death becomes in a great

‘measure filled with fluid effusion, and the air is

consequently displaced or absorbed, the metallic
tinkling disappears, and, unless the fluid so accu-
mulated be evacuated, permanently ceases.

Let the student, however, beware that he is not
in this respect, as well as in those before men-
tioned, deceived by the stomach, which, containing
a mixture of fluid and gas, and passing high up
beyond its ordinary boundaries, sometimes so far
encroaches upon the chest as to give rise to phy-
sical signs, many of which exactly resemble those
of pneumothorax, and among which a sound very
nearly approaching to, if not precisely identical
with, wmetallic tinkling, is occasionally heard.
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7. Auscultation of the Voice and Cough.

1. In diseases of Air-passages and the Lungs.

The changes produced by disease in the auscul-
tation of the voice In many respects resemble
those which have been noticed in reference to the
breathing. Thus, it may be generally stated, that
whatever increases the power of conducting sound
in the thoracic organs, which are connected di-
rectly or indirectly with the larynx, also increases
the resonance of the voice, heard through the
parietes ; just as it increases the loudness and
shrillness of the morbid sounds which accompany
the respiration. But as the voice in disease, as
well as in health, i1s formed by the passage of air
from the lungs, or by the expiration; and as
many, if not the majority, of the morbid sounds
which accompany the breathing are produced by
the passage of air to the lungs, or by the inspira-
tion, many and important alterations affect the
one, which are in no respect applicable to the
other. Thus, mucous rattles may be heard
throughout the whole chest, and the voice may
remain perfectly natural; and the voice may be
quite inaudible, and vet the respiratory murmur
may continue pure in every part. Sounds also
which accompany the respiration may, and often
do, originate in the pulmonary tissue itself, and
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exist independently of any sound arising in, or
conveyed by, the bronehial tubes; but these tubes,
~ as regards the voice and the cough, are, both in
health and in disease, the principal and primary
channels by which the sound 1s conveyed to the
parietes.

In the diseases of the larynz the alterations of
the voice which exist in ordinary conversation
are also observable upon the application of the
ear to the chest, or of the stethoscope to the side
of the neck. The only assistance afforded by
auscultation, in disease of the larynx, with whieh
I am practically conversant, is, that it enables
us to ascertain the exact seat of the disease, or of
the obstruction which gives rise to the alteration,
or to the loss, of the voice. Of the nature of that
disease, or of the character of that obstruction, 1t
telleth not. The same acknowledgment was made
while treating of the respiration.

As in ordinary bronchitis the texture and con-
sistence of the lung is unchanged, the voice, for
the most part, remains unaltered. But when, in
consequence of long-continued bronchial obstrue-
tion, the lung becomes considerably congested
with blood, or infiltrated with serum, the organ is
rendered comparatively solid. Commensurately
with its degree of solidity it is also rendered a
better conductor of sound. The voice, therefore,
and the cough are, in the parts so affected, louder
than in other parts of the chest. Those parts are
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ordinarily at the base of the lung posteriorly, as
they are generally the most dependent parts, and
the fluids, consequently, have a tendency to accu-
mulate therein from grayitation.

When the bronchial tubes are generally, but at
the same time slightly and simply dilated, as a
result of old bronchial obstructions, the resonance
of the voice is often only very slightly, or not per-
ceptibly, increased ; as not only are the parietes
of the tubes themselves less thick and dense than
in the normal condition, but the surrounding
pulmonary tissue is often more or less affected
with emphysema; the necessary consequence of
which is, that the voice is less perfeetly conducted
to the parietes than in the natural state of the
organ. But when dilatation is partial, and at the
sawe time extensive; when, that is to say, the
dilatation affects one, or only a few tubes, in a de-
fined portion ef its, or of their course; when, in
fact, one or more circumscribed cavities are
formed by the dilated tubes ; the resonance of the
voice may be considerably inereased over the part
in which such dilatation exists ; and if it be near
to the surface of the lungs, and particularly if it
be surrounded by consolidated tissue, the voice
may be not merely increased in resonance, but
the increase may amount to bronchophony, or
even to perfect pectoriloguy. These terms have
already been explained and illustrated, while
speaking of the natural voice (see p. 103). It
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1s therefore not necessary here to repeat the
account of them But if the student have any
doubt of his capability of discriminating between
them, let him turn to that page, and repeat the
experiments there recommended to his notice.

In simple emphysema of the lung, the density
of the organ is diminished, and its conducting
power consequently decreased ; the resonance of
the voice, therefore, as heard through the parietes
of the chest, is proportionally lessened.

When the lung is consolidated from pneumonia,
1ts conducting power is increased; and if the
tubes passing through, or in the vicinity of, the
consolidated mass, be of tolerable magnitude,
as in the upper part, or central portions of the
lung, the voice is more easily transmitted, and
bronchophony is consequently heard. But if the
consolidation exist only at the edges of the lung,
removed a considerable distance from any tube of
large calibre; orif, though in the neighbourhood of
large tubes, those tubes are closed by compression
from without, or by secretion from within, the
voice is not only not inereased in resonance,
but it may be less loud than natural; as the tubes,
which are the principal conductors of the voice
from the larynx to the parietes, do not, under
such circumstances, in consequence of the absence
of air, vibrate with sufficient power to affect the
solid walls of the chest. Thus, at the angle
between the diaphragm and the ribs, perfect con-
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solidation of the lung may exist without any
increase of the natural resonance of the voice.
Thus also when, as sometimes, though rarely,
happens, the tubes are plugged up with plastic
secretion, while the lung itself is converted into
an airless mass, the voice may be scarcely audible
through the parietes.

In persons who, being either constitutionally
feeble, or having been debilitated by disease, have
been confined for a long time to one position in
bed ; as in the case of fracture of the old, and in
typhoid fevers of all ages ; blood accumulates in
the more dependent parts of the lung, the vessels
of which become dilated, and the tissue of which
1s rendered less elastic, and at the same time
soft and feeble, from the increase of fluid, and the
comparative deficiency of air. From long con-
tinuance of this state of passive congestion, it is
not 1mprobable that structural change may some-
times occur, and that a low form of pneumonia
may be induced, similar to that, which, occurring
1n the last few days, or hours, of life, is called
by the French pathologists “ pnrewmonie des
agonisans,” or the pneumonia of the dying. But
whether the changes induced in the lung amount
In any, or in most, cases to pneumonia, it is cer-
tain that the density of the lung is increased, that a
certain degree of consolidation is produced, that
its power of conducting sound is improved, and
that, as a direct consequence, the resonance of
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the voice over the part becomes so much greater
than natural as not unfrequently to amount to
perfect bronchophony.

The preceding observations are, in the majority
of instances, applicable to that condition of the
lung which ordinarily exists in pulmonary apo-
plexy. They are, indeed, perfectly relevant, as
regards the state of the lung when blood has not
escaped into the pulmonary tissue. DBut while
the passive congestion, arising from debility, al-
ways exists in the most dependent parts of the
lung, that resulting from obstruction, as from
diseased heart, or other similar causes, may exist
in any part; though it is most frequently found
in those portions of the lung which are the
tarthest removed from the central organ of the
circulation.

When the tissue of the lung is broken down,
or its cells are filled with effused blood, when the
bronchial tubes are mot compressed or plugged
up, and when the part of the lung affected is
favourably sitnated for the conduction of the
voice, the bronchophony, which is present in con-
solidation from other causes, 1s also present in
that resulting from pulmonary apoplexy. Bat,
as in both these respects, the lung is often un-
favourably situated ; as the part affected is fre-
quently the most distant from the larynx, as well
as from the heart; and as the tubes are often
compressed or obstructed by the effused blood;
increased resonance of the voice is not so common
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in this affection as in the consolidation of the lung
from other causes.

When, in consequence of the destructive pro-
gress of unorganizable pneumonia, a cavity is
formed in the lung, the state of the voice varies
according to the seat of the cavity, and the con-
dition of the surrounding textures. If it be at the
thin edge of the lung, if the tubes leading to it be
small, and if the pulmonary tissue, intervening
between it and some one or more large tubes, be
not consolidated, the voice may be scarcely in-
creased in resonance. If, on the contrary, it be
in the upper part of the lung, or near large tubes;
or if it be close to the surface of the chest, or
surrounded by consolidated pulmonary tissue,
then either bronchophony, or imperfect, or even
perfect pectoriloquy will be present, according as
the situation, and the condition of the diseased
parts are more or less favourable to the transmis-
sion of the voice. Pectoriloquy by no means neces-
sarily exists under such circumstances. There
may be a cavity in the lung without pectoriloquy ;
as pectoriloquy may be present without a cavity.

When, instead of being softened, and broken
down, and by expectoration reduced to a cavity, a
portion of lung affected with pneumonia becomes
dense, firm, and contracted, and by adhesions
is rendered almost one with the parietes; and
when into this portion of the lung there enter
large bronchial tubes, whether the large size of
the tubes be natural or the result of disease, the

-
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voice 1s often rendered exceedingly loud indeed.
When, in addition to this state of parts, the
disease is situnated near to the larynx, the whole
of the circumstances contribute to increase the
vocal vibration. The resonance not merely equals
that existing when the patient speaks into the
tube, or when the tube is placed upon the larynx ;
it is not simply pectoriloquy ; but the voice becomes
so shrill and jarring as to be actually painful to
the examiner.

In malignant disease of the lung, the abriormal
deposit is sometimes, though eomparatively rarely,
diffused through a portion of the pulmonary
tissue, without materially compressing the bron-
chial tubes. Under such circumstances (of which
I have only seen one example), the voice is ren-
dered more loud than natural, commensurately
with the amount of consolidation of the part, its
permeation by large bronchial tubes, and its
vicinity to the larynx. At other times the malig-
nant mass encroaches upon the lung, and, instead
of invading its texture, pushes it aside, and with
it the bronchial tubes by which it is traversed.
Under such circumstances there exists a solid
mass, containing no conducting pipe from the
larynx, or, in qther words, no prime eonductor;
the resonance of the voice, therefore, is not only
not increased, but that naturally existing in the
part affected, 1s diminished, and sometimes even
lost. According to its position and arrange-
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ment, then, malignant disease of the lung may
be accompanied with increased, or with decreased,
resonance of the voice.

In the earher stages of phthisis the degree of
resonance of the voice depends upon the amount
of tubercular deposit, the consequent density of
the lung, and its resulting conducting power.
Even in very early stages there may be sometimes
heard a slight increase of voeal resonance in the
acromial or infra-clavicular regions of one side over
those of the other side. The student, however,
must be here especially vigilant against error. He
must recollect, that in many, and espeically in thin
persons, the voice is naturally very resonant
below the clavicles, and that it is sometimes
slightly more resonant upon the right than upon
the left side. He should, therefore, never form
an opinion in consequence of the resonance of
the voice in the superior parts of the chest on
one side, without comparing it with that of the
other. He should also never forget that greater
resonance may exist upon one side than upon the
other without disease; and that this increase, which
is independent of disease, wsually exists upon the
right side. Unless, therefore, the increased reso-
nance of the voice be confined to one side of the
chest; unless it be combined with other physical
signs, or with obvious constitutional symptoms; or
unless it be of so decisive a character as not to
be satisfactorily explained by natural conforma-
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tion, 1t should not be regarded as an evidence
of disease.

As the consolidation of the lung increases,
whether by the greater number of tubercles, or
by attendant pneumonia, the voice becomes more
and more resonant, and bronchophony, or imper-
fect pectoriloquy, is observed in the part affected.
The farther it is from the larynx, the less likely
1s it to be the result of natural conformation ;-
the more distant it is from the larger divisions
of the trachea, the more probably does it result
from disease; and therefore the more important
1s it, as an indication of disease at the top of the
scapula, than on its inner edge, and near to the
acromial process, than close to the sternum.

When, in the progress of the complaint, cavities
are formed in the lung; as those cavities are
usually near to the apex of the lungs, and there-
fore not far removed from the larynx; as they
are almost universally surrounded by consolidated
pulmonary tissue, which 1s adherent to the costal
pleura, and which therefore becomes one firm mass
connected with the parietes; and as, moreover,
these cavities are generally near to the surface of
the lung, the whole arrangement of the parts is
most favourably circumstanced for the conduction
of the voice. Pectoriloquy, perfect or imperfect,
is accordingly a very frequent sign of a tuber-
cular cavity.

But though a frequent, is pectoriloquy a certain,
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sign of a cavity ? It has been already stated that
itisnot. Butin a tubercular subject, one evidently
suffering from advanced phthisis, may it not be so
regarded ? No! Well, but if tubular breathing,
and contraction, or flattening of the part, exist at
the same time, is not pectoriloquy a proofof a cavity?
No! not even then. All this, and much more, may
exist, and vet the presence of a cavity in the lung
cannot be with certainty predicted, even though
the part affected be the apex of the organ. Even
then it is merely a question of probability, as all
these signs may arise from a consolidated and
contracted lung, combined with dilated tubes.
This condition of the organ, as has been already
stated in reference to pneumonia, may not merely
give rise to perfect pectoriloquy, but may render
the voice more loud, shrill, and ringing, than
when the patient speaks into the trumpet-shaped
end of the cylinder. The truth is, that pectorilo-
quy, that sign which was formerly regarded, and
is still esteemed by some, who are not practically
conversant with auscultation and with morbid
anatomy, as the especial and sure sign of a cavity,
is now well known, by those who are familiarly
acquainted with the revelations of the inspection-
room, to be among the most uncertain of the
physical signs afforded by auscultation.

When a cavity in the lung is of very large size,
the voice, like the breathing, sometimes pos-
sesses a peculiar ringing or metallic resonance,
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in consequence of the reverberation of the sound
against its solid walls.

The observations made in reference to the voice
are also almost literally applicable to cough. The
only remark, indeed, that it appears necessary to
make, in reference to the resonance of the cough,
in contradistinction to that of the voice, is, that the
former can sometimes be heard when the latter is
inaudible, and that the act of coughing sometimes
causes the voice to be heard in a part in which it
had been previously inaudible. Thus, in the signs
afforded by the breathing, as well as by the voice,
a tube may be obstructed by thick mucus, or
other secretion, which, by impeding the passage
of air into the diseased part, may prevent those
signs appearing which depend upon the respira-
tion, and greatly modify those which are con-
nected with the voice. Under such circumstances,
if the patient be desired to cough frequently and
forcibly, the obstruction is often removed, and the
signs are developed, if they had not been pre-
viously observed, or reappear, if they had tem-
porarily ceased. It occasionally happens, also,
that the cough is resonant when the voice re-
mains unaffected, or is affected only in a slight
degree. Upon the cause of this peculiarity it is
not always easy to decide; but as it is not re-
moved by the repeated effort of coughing, it
appears not to be dependent upon the cause
previously referred to.

I
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R. Auscultation of the Voice in diseases of
the Plewra.

When a small amount of effusion is present in
the pleura, whether that effusion be solid or fluid,
or whether it be the result of imflammation, or
of obstruction, and when that effusion is thinly
spread over the surface of the lung, the spongy
tissue is compressed commensurately with the
amount of that effusion. The compressed lung,
and the effusion being singly, as well as in com-
bination, better conductors of sound than the pul-
monary tissue in its normal condition, the sound
of the voice is then conveyed more perfectly and
distinctly than in the natural condition to the
parietes of the chest.

But it, moreover, frequently happens, under such
circumstances, that the voice is not only rendered
increasingly loud, but that it is curiously altered
in tone and quality. It often becomes remark-
ably shrill, trembling, or bleating. The tone is
supposed to resemble that of the bleating of a
goat; it is therefore called @goplony, and the
voice is said to be egophonic. At other times
the voice so conducted has a peculiar nasal twang,
very similar to that of the famtoccini. It is
hence appropriately termed Punch’s voice (* voix
de polichinelle.”) On other occasions, the voice
resembles that of a person speaking through a
trumpet.
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The causes of these peculiarities of the voice
are not very evident. They are, however, sup-
posed to be produced by the trembling vibra-
tion of the fluid modifying the sound passing
through it. Upon what the differences of the
@gophonic sound depend, seems at present to be
quitein explicable ; nor, unless the actual condition
of the parts at the time could be clearly ascer-
tained, does it appear probable that they will
be ever clearly and demonstratively explained.
The whole of these sounds are by some called
@gophony, or considered as modifications of
@gophony. If the whole be considered as coming
under that designation, segophony is of very
frequent occwrrence ; but pure @gophony, the true
goat-bleating noise, is exceedingly rare. It may
be perhaps regarded as among the most uncom-
mon of auscultatory signs.

Sometimes the voice possesses a tone and
quality not precisely similar to, or rather not
exactly amounting to, either of the characters
which have been just mentioned. It is inereased
in power ; it is louder than natural; but it is not
simple bronchophony; it has a different tone
from the natural voice ; it possesses greater shrill--
ness, but the shrillness does not possess the
qualities of either of the varieties of eegophony.
It partakes of the character of both, but does
not actually resemble either of the two. The tone
of the voice under such circumstances, has been
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not inappropriately termed @gophonic broncho-
phony. The condition of the organs of respiration,
with which this character of the voice is associated,
1s uncertain. It is not improbable that it may
be connected with slight consolidation, together
with effusion.

Is, then, gophony a certain sign of effusion ?
Far from it. So far, indeed, is this from being
true, that as eegophony of the pure bleating kind
is among the rarest, so segophony of every sort
or kind is certainly among the most uncertain
of the physical signs, considered as a diagnostic
of effusion. Algophony, ordinarily so called, may,
1t is at least probable, exist without effusion into
the pleura, and effusion into the pleura it is
certain may be present without egophony. =~ On
no occasion, therefore, should segophony be re-
garded as positively indicative of effusion.

The situations in which it is most commonly
heard, are the infra-scapular, and the inter-scapular
regions. But in these regions, segophony is in
some persons said to exist independently of dis-
ease. Hence arises the very important practical
rule, that @gophony should never be regarded as
of any importance, and particularly of any value
as diagnostic of effusion upon one side of the
chest, unless it have been previously ascertained
whether it is also present upon the other side.
It is, indeed, true that fluid may be present, and
give rise to segophony upon both sides. This
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n active disease is not very frequent. But when
it occurs, its presence must be determined by
the employment of other means, than by the
auscultation of the voice.

As the quantity of fluid in the pleura increases,
the egophonic character of the voice- gradually
disappears. Bronchophony for a time supplies its
place ; but as the fluid accumulates, the lung, and
with it the bronchial tubes, are removed farther
and farther from the parietes, so that the resonance
of the voice gradually decreases, till it becomes
almost perfectly inaudible.

An exception of course exists, in this reSpect,
in reference to the inter-scapular region, in which
are situated the large bronchial tubes at the root
of the lung ; as the greater the amount of fluid,
the more closely are they commonly pressed
against the parietes. In this region, therefore,
the voice is ordinarily even more distinct and
loud than in the natural condition, at the time
that it is scarcely audible in other parts of the
same side of the chest. The exceptions, which
were referred to while speaking of bronchial res-
piration as the result of effusion, and of its dis-
appearance under ordinary circumstances, when
the fluid accumulated beyond a certain extent,
are likewise applicable to the voice.

The very curious and rare exception to the
general rule of tubular breathing and vocal reso-
nance disappearing, except in the inter-scapular
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region, when fluid exists in large quantity in the
pleura; the fact, I mean, of both these sounds
being sometimes heard all over the side of the
chest, when a large amount of fluid has been
proved to be present in the pleura, was once
observed in reference to the voice and not to the
breathing. In one case, that is to say, the voice
was resonant all over the side of the chest, from
which seventy-two ounces of fluid were drawn off
by paracentesis, though the tubular breathing was
only heard in the inter-seapular region.

Another curious fact in reference to effusion
may ‘be here referred to. It sometimes happens
that the voice appears more shrill to the ear than
in the natural eondition, while the vibration of
the parietes, as appreciated by the hand, is less
than natural, or even entirely lost. Tactile
vibration, in other words, is absent, though the
vocal resonance, as appreciated by the ear, is, or
at least appears to be, increased ; and yet both
are communicated by the vibration of the same
parietes. The cause of this, which I have on
several occasions verified, I must confess myself
totally at a loss to explain. I have not even a
remote conception of the manner in which it is to
be explained, though of the fact, I believe, there
can be no doubt.

When, in consequence of a communication
existing between the pleura, and a bronchial tube,
a tubercular cavity, or a portion of gangrenous
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lung, air is present in the serous membrane in con-
siderable quantity, the voice and the cough possess
 the same ringing or metallic resonance which has
been already noticed, while speaking of the
breathing in pneumothorax. It usually accom-
panies both the voice and the cough; but it is
sometimes observed to attend the one, and not
the other. Under such circumstances, it is gene-
rally, I believe, the cough which possesses, and the
voice which 1s destitute of, the metallic character.
This probably arises from the greater muscular
effort exerted, and the consequently greater vibra-
tion excited in the air contained in the cavity,
by the act of coughing, than by that of speaking.
The character of the sound itself it is unneces-
sary to attempt to explain, or to illustrate farther
than it has been already done. It should be
heard to be properly appreciated. When it has
been once heard, it is scarcely possible that it can
ever after be mistaken.

6. Auscultation of the Heart.

While speaking of the auscultation of the
respiratory organs, it was stated that it was
necessary for the student to be acquainted with
the signs existing in the healthy state, previously
to commencing the investigation of the physical
effects of disease. This previous knowledge
is more especially necessary in reference to the
heart; as without clear and definite notions of
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the action, and familiarity with the sounds, of
the organ in health, it will prove utterly futile for
him to attempt fairly to appreciate the physical
signs of its diseases. A brief, and, as far as
practicable, a simple account, will therefore first
be given of the auscultatory signs afforded by the
heart in the healthy condition, and afterwards
will be made a short exposition of those which
occur when the organ is diseased. :

1. Auscultation of the Heart in health.

The physical circumstances which are to be
observed in reference to the auscultation of the

heart are included under its Impulse, its Rhythm,
and its Sounds*.

* It may be right to state that I have never either myself
made, or have been present while others have made, any experi-
ments upon the lower animals, in reference to the physiological
action of the heart ; and that my informativn, so far as regards
observations upon the uncovered heart, is derived entirely from
the statements and experiments of others. But while acknow-
ledging my obligations to the experimenters for the facés which
they have established—(if, indeed, they may be now considered
to be established), I must with all deference crave permission
entirely to differ from some of them in their reasonings concern-
ing the cause of the heart’s sounds.

The opinions, in reference to the sounds of the heart, adopted
in the text, are those which have been ably advocated, and
were, I believe, first promulgated in this country by Dr.
Billing, and in France by M. Rouanet; though, considerably
after their promulgation by these gentlemen, they were adopted
by myself quite independently. They have ever appeared to
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 The Impulse of the Heart.—When the ex-
panded hand is placed upon the left side of the
chest below the nipple, or more particularly when
the points of the fingers are placed upon the
space between the fifth and sixth ribs, a little to
the inner side of a line running vertically over
the nipple, a gentle and regular pulsation is felt,
and when the ear or the stethoscope is applied to
the same part, a slight shock is perceived by the
examiner. This is the Impulse, or the stroke of
- the heart against the parietes. Itis nearly or quite
synchronous with the pulse at the wrist, and with
the systole or contraction of the ventricles. In

me to be capable of explaining, so far as it is at all explicable,
all that is observed in reference to the sounds of the heart
either in health or disease. They have never been shaken, in
the slightest degree, by the conclusions of the experimentalists ;
as I could never bring myself to believe that by taking out the
heart of dogs and donkeys, cutting out the valves, skewering
them up with bradawls, and suspending them with fish-hooks,
&ec. &c., they were at all likely to arrive at a corect explanation
of the natural sounds of the human heart. Though, there-
fore, I am quite aware that, without any experiments of my
own, I should hesitate before I take the liberty of differing
from the wiser and more learned gentlemen who have made
many experiments to illustrate the subject, I feel at the same
time that I should neither fulfil the object of this work, nor my
duty to those who favour me with a perusal of it, if I did not
upor this question, as upon all others, simply state the result
of my own observations and reflections, without feeling myself
called upon to state, upon every occasion, the why and the
wherefore, cavilling at the opinions of others, or answering
probable objections to my own.

T
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the healthy adult it occurs from sixty-eight to
eighty timesin the minute. It has been variously
explained at different times, but is now generally
believed to arise from the apex of the heart
striking the parietes. A tilting forwards is pro-
duced by the contraction of the ventricle, which
causes the apex of the heart to move in the section
of a circle, of which the base of the heart is the
axist or centre, and to strike against the ribs:
hence arises the Impulse.

The part in which the Impulse is felt, in the
healthy condition of the organ, varies considera-
bly, according to the position of the body. While
it is erect the 1mpulse is felt about an inch to the
imnner side of a line runnin® vertically over the
nipple. When the individual examined lies upon
his back it is decreased in force, and, at the same
time, felt about half an inch nearer to the median
line of the body. When the trunk is turned
directly upon the left side, the impulse is per-
ceived either immediately below, or sometimes
‘considerably to the outer side of, the nipple;
while, when the trunk is turned directly upon the
right side, it is either not perceptible at all, or only
just perceptible between the cartilages of the ribs
close to the sternum.

The Impulse of the heart, like the pulse at the
wrist, is naturally much more frequent in some
individuals than in others. It also, quite irre-
spectively of disease, varies very considerably in
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character. It is full and powerful in the strong
and robust; while in the weak and delicate it
sometimes amounts to scarcely more than an un-
dulation, the precise situation of which it is occa-
sionally difficult to determine. In the vigorous
but calm individual, it is strong, heaving, and
diffused ; in the weak, nervous, and excitable, it
is smart, smacking, and very defined, or as it
were concentrated. When, indeed, the organ
itself, and the arteries leading from it, are healthy,
the Impulse of the heart resembles in character
and in power, as well as in frequency, the pulse
at the wrist. The precise siétwation of the Im-
pulse may be best defined by the fingers, or by
manual examination ; though by those who have
already become accustomed to the use of the
stethoscope, its character and power may gene-
rally be best appreciated by the sensation com-
municated thereby to the side of the head. In
one case, for example, it may shake the head
searcely at all ; m others 1t may effect a sharp
knocking stroke ; while in a third class of cases
it may, without knocking, lift up the head, or
communicate to it a heaving sensation.

Here it may be desirable to caution the student
against confounding together a sharp or smacking
Impulse, and a forcible or heaving one. This is
particularly necessary, as the former, by those
who are little conversant with the matter in hand,
1s not unfrequently, or is, perhaps, generally,
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denominated a strong impulse, and is most incor-
rectly supposed to indicate a thick powerful heart ;
whereas it almost always characterises the very
opposite condition of the organ. A sharp, quick,
smacking Impulse, merely indicates an irritable
heart, and wswally a weak one—like a pulse of
the same character ;—whereas it is a deep, heaving
Impulse, like a large, full, and incompressible
pulse, which accompanies a powerful or hyper-
trophied heart.

The Rhythm of the Heart—If the ear, or
the stethoscope, be placed upon the preecordial
region, and the heart be acting naturally, a regu-
lar succession of sounds, and cessation of the
sounds or of intervals, will be noticed by the most
casual observer. In the first place will be noticed
a sound comparatively long, then a sound com-
paratively short, and then an interval without any
sound ; after which, again, will occur the long,
then the short sound, and then the interval.
The long and short sound, together with the
interval, make up the time occupied by one com-
plete circuit of the heart’s function ; and as these
sounds and this interval have been observed con-
stantly to bear a definite relation to each other,
the period occupied by them, or the complete
circuit of the heart's action, has been divided
into corresponding portions of time.

Supposing, then, that the whole period of this
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time be divided into fifths,—the first sound has
been calculated to occupy two-fifths, the second
sound to occupy one-fifth, and the interval between
the sounds to occupy the remaining two-fifths.
The period occupied by the whole corresponds to
the time between one stroke of the pulse and
another. So that if a person’s pulse beat eighty
times in a minute, there would be eighty long
sounds, eighty short sounds, and eighty intervals.
Similar relations would exist, supposing that they
could be correctly estimated, and that the pulsa-
tions were at the same time regular, if there were
one hundred, or a hundred and sixty strokes of
the pulse in a minute. This regular division of the
time occupied by one complete circuit of the heart's
function constitutes the RAyiéhm of the organ.

This may be perhaps termed the external, or
obvious rhythm ; as there exists, also, an internal
rhythm, upon which the external one depends,
and of which, therefore, 1t is the indication.

I't has been observed, while watching the un-
covered heart of the lower animals, that after the
interval, or repose of the heart, the contraction
of the appendix of the auricles first oceurs, and is
immediately followed by the systole of the two
ventricles, which contract simultaneously. At
the same time occur the first sound, the disten-
sion of the aorta, and of the pulmonary artery with
blood, comparative fulness of the auricles, and
the tilting forward of the apex of the heart.
Immediately after the systole or contraction of



182 ' ATUSCULTATION.

the ventricles, follows the sudden diastole or
dilatation of the ventricles. At the same time
occur the reaction of the distended aorta and
pulmonary artery upon their contained blood, the
second sound, and the comparative flaccidity of
the auricles. Then occurs the pause or interval
between the sounds. The ventricles are mean-
while becoming full, but not distended with blood ;
the appendices of the auricles again contract; a
small additional quantity of blood is sent into
the ventricles, which are supposed to become
thereby distended, and by such distension to be
excited again to contract, when the series of
actions takes place as before.

Such are, very briefly, the actions, as related by
experimentalists, upon which the Riythm of the
heart depends, and such, therefore, is what may
be denominated its infernal Rhythm.

When the sounds of the heart, and the interval
between them, bear the relation to each other
which has been mentioned above, the rhythm 1s
said to be natural: when they do not bear that
relation to each other, the rhythm is said to be
unnatural, and the action of the heart is said
to ‘be érregular. Irregularity of action, then, 1s
the same thing as an unnatural rhythm.

When the pause, or interval between the sounds,
is longer after some contractions than after others;
and when this increased duration of the pause or
interval occurs at regular periods, whether it be
every third, sixth, or sixteenth beat of the heart,
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the action of the organ is said to be infermittent.
But when, though the sounds and intervals bear
the same relative proportion to each other as in
the natural condition, one stroke of the heart is
observed to be more powerful than the stroke, or
than the four, six, orany other number of strokes,
which precede and succeed it, the action is said
to be wunequal. Irreqularity of the action of
the heart, then, depends upon an alteration in the
natural succession of sounds and intervals, and
is connected with the Rhythm. Intermittence
is the regular recurrence at stated intervals of
that 1rregularity, and is also connected with the
Rhythm. Inequality exists when one stroke of
the heart is stronger than another, or than several
others, and 1s connected with the Impulse. 1t
is, in fact, an érregularity of the impulse.

Is, then, a natural rhythm indicative of a sound
heart, and an unnatural rhythm necessarily charac-
teristic of an unsound one? Both these ques-
tions must be answered in the negaftive.

A heart greatly diseased, so long as the eircu-
lation is undisturbed, and the patient remains
quiet, mentally as well as bodily, may pulsate with
perfect regularity. The rhythm of a merely
irritable heart, as that of an hysterical girl, a
dyspeptic, a valetudinarian, a hypochondriae, or of
a person greatly alarmed or excited, may exhibit
all sorts of irregularities. The Rhythm, there-
fore, considered alone, is of little diagnostic jm-
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. portance, as the mere fact of making an examina-
tion for the purpose of ascertaining its character
may, in a nervous subject, alter it altogether.

The Sounds of the Heart.— The natural
sounds. of the heart, the regular recurrence of
which has been already referred to as constituting
the Rhythm, may be fairly represented by the
following syllables, foo-fo—to0-to.—The origin of
these sounds has been the source of much dis-
cussion, and the object of a great variety of ex-
periments. The student may see an account of
them in most systematic treatises on diseases of
the heart.

It does not consist with the design of this
work to enter into a critical examination of this
or of similar questions. It may be simply observed,
that the opinions hereafter expressed, are those
which appear, and ever have appeared, to the
author to be the most probable. It is entirely
opposed to the object I have in hand to engage
ih any arguments in éﬁppﬂrt of those opinions,
or conjecturally to answer any objections which
may be possibly raised against them.

I proceed, then, at once to inquire what is
the efficient cause of the two sounds of the heart?
In answering this question it will be convenient,
first to consider the origin of the second sound,
as being the more simple, and now admitting of
less dispute; and subsequently to consider the
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cause of that which precedes it, concerning which
there still exists much diversity of opinion.

The origin of the second sound.—1f the cock
of a leaden pipe, which is not firmly fixed to its
solid support, be turned, and a full stream of
water be allowed to pass through the aperture
which that cock controls, little agitation of the
pipe is induced by the mere passage of the fluid.
If, however, while the water is passing with rapi-
dity and force, the cock be sudenly turned, and
the passage of the fluid through the aperture be
in consequence suddenly arrested, a very con-
siderable agitation of the pipe will be immediately
perceived, and a corresponding noise will be heard.
This agitation, and this noise, are clearly the
consequence of the vibrations excited in the fluid
by the sudden arrest of its onward progress ; which
vibrations are communicated to the solid walls of
the pipe, and thus become obvious to the eye,
as well as to the ear. Another illustration may
be taken, from what is seen to occur at the closure
of a lock on a river. So long as the water con-
tinues to flow through the constantly narrowing
opening between the two arms of the lock, there
is no agitation in the back water. DBut imme-
diately the two arms meet, a violent shaking is
observed in the wood of the lock itself, and in
the water which is behind it. This is evidently
produced by the sudden stoppage of the onward
progress of the stream.
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Now the circumstances attending the second
sound of the heart are precisely similar to those
which are observed in the pipe and in the lock;
excepting that the former are connected with
living and elastic tissues, and the latter occur in
connection with comparatively inelastic and dead
matter. The blood is, by the contraction of
the ventricles, propelled into the aorta and pul-
monary artery, and these vessels become thereby
distended. When the pressure from behind is re-
moved by the sudden diastole of the ventricles,
the large vessels react (whether by actual contrac-
tion, or by mere elasticity, does not affect the
present question), powerfully react, upon the fluid
which distends them. The blood is forced back
towards the ventricles. Some of the fluid, it is
almost certain, must re-enter the cavities. But
its retrograde motion is suddenly arrested by the
flapping back of the sigmoid valves. These flood-
gates suddenly stop the backward progress of the
blood ; and this sudden stoppage of the forcible
. current, as in the case of the pipe and cock, or in
that of the lock, produces a violent agitation in
the particles of the blood, which is communicated
to the coats of the vessel, and thence to the parietes
of the chest. Hence arises the second sound of
the heart.

Origin of the first sound—The first sound
of the heart appears to arise from causes which
are, mutatis mutandis, almost precisely similar to
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those which produce the second sound. If the
ventricles be put for the aorta and pulmonary
artery, the auriculo-ventricular for the sigmoid
valves, and positive for probable contraction, or
elasticity, then one description might be almost
literally applied to both. When the contraction
of the ventricles commences, the passage to the
auricle, it must be recollected, is at least partially
open. There is a space open for the blood to
pass into the auricles as well as into the large
_arteries. Some blood, it may be pretty con-
fidently asserted, at first does actually pass back
into the auricles; though the question, whether a
small quantity does or does not pass, does not affect
the theory of the sound. The blood, strongly com-
pressed by the forcible contraction of the ventricles,
has at least a tendency to pass into the auricles
as well as into the aorta and the pulmonary
artery ; but the flood-gates at the entrance shut
the opening ; its backward progress is suddenly
stopped by the auriculo-ventricular valves. This
sudden stoppage of the blood, as in the case of
the lock upon a stream, produces a violent agita-
tion in the fluid, which is communicated to the
body of the ventricles, and thence to the parietes
of the chest. Hence arises the first sound of
the heart.

The difference in the tone, and in the duration
of the two sounds, appears to be sufficiently ex-
plained by the different constitutions of the parts
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engaged in producing and conducting them. The
size of the auriculo-ventricular valves, and the
thickness of the ventricles, compared with that of
the valves, and of the coats of the vessels; and
the irregularity and great inequality of the surface,
the musculi pectinati, the carnese columne, and
tendinous cords of the ventricles, compared with
the smooth lining of the two great arteries, appear
amply sufficient to account for the difference.

Natural range of the Heart's sounds.—It is
exceedingly difficult indeed, to define the natural
limits of the sounds of the heart; as in scarcely
any two individuals are they precisely similar.
There are so many circumstances, entirely extra-
neous to the heart itself, which tend to increase
or diminish the area over which they are heard,
that scarcely any defined line can be strictly said
to include it  The sounds, for example, are heard
more extensively in a thin, than in a fat person;
in an individual of diminutive size, than in one of
large bulk; and in a person of a naturally irritable
disposition, than in one of calm temperament.
In some excitable females, indeed, and in males
who approach them in character and configura-
tion, the sounds of the heart may be heard over
almost the whole thorax ; while in others of
large frame, with a deep chest, and much adipose
tissue below the integuments, of a quiet and
unexcitable disposition, they are scarcely audible
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in the preecordial region itself. From the mere
extent, then, over which the sounds can be heard,
considered per se, no conclusion can be properly
derived, as to the heart being healthy or diseased.
- Irrespectively also of any disease in the organ
itself, there are many complaints which cause the
sounds of the heart to be heard in some direc-
tions more distinctly than in others. Thus, for
example, a consolidated lung may cause them
to be heard in certain situations, in which they
‘would not be otherwise audible. Hence it hap-
pens, that the fact of the sounds of the heart
being heard more distinctly than usual in one, or
both infra-clavicular regions, while they are not
more loud than natural in other parts of the
chest, becomes one of the physical signs of
phthisis.

An effusion of fluid, or of gas into the pleura,
a morbid growth, and even a distended stomach,
may so displace the heart as to prevent its sounds
being heard in the normal situation, while they
become audible in situations, which are abnor-
mal, as on the right of the sternum, &c. When
the lungsare extensively affected with emphy-
sema, the heart may be so far separated from the
parietes, by those bad conductors of sound, as
to be almost or entirely inaudible in every part,
excepting at the scrobiculus cordis.

Perhaps it would be on the whole most correct,
as 1t would certainly be most intelligible, to say,
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that the heart, when free from disease, in the
perfectly natural condition of the organ, and of
the swrounding parts, is heard only over the
precordial region. By the precordial region is
here, and throughout this work, intended, not a
part included in any imaginary or arbitrary line,
but the space on the anterior surface of the chest
which covers the heart, and the origin of the
great vessels. It may in addition be stated, that
while the first sound is heard most distinctly over
the junction of the fifth rib with its cartilage, the
second sound 1s most clearly audible on the ster-
num, near the third intercostal space of the left
side.

But these sounds, it has been already men-
tioned, very often indeed extend beyond these
limits, without any appreciable disease in the
heart, or in other thoracic organs. What, then, is
the usual order of such extension ? What are the
regions in which the sounds are, under ordinary
circumstances, successively audible? To answer
* these questions with exactitude, the sounds should
first be considered separately, and afterwards in
connection with each other. The first sound,
then, will generally be found, in the first place,
to extend over the left mammary, then over the
inferior sternal region, to the scrobiculus cordis,
and then over the superior sternal region ; while
the second sound, if separately regarded, may
generally first be heard over the superior sternal,
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then in the right, and afterwards in the left
infra-clavicular region. After extension to the
regions just named, the two sounds will com-
monly be heard with varying distinetness in
the other regions, nearly in the following order:
the right mammary, the left lateral, and left
axillary,—the inter-scapular, the left, and right
scapular, the right lateral, and right axillary,—the
left and right acromial, the left subscapular, and
hypochondriac, and the right subscapular, and
‘hypochondriac regions.

The sounds of the heart are somewhat modified,
though considerably less than the impulse, by
the position of the body. Thus they are heard
more distinetly in the erect position, when the
organ more nearly approaches the surface, than
i the recumbent position, in which the heart 1s
farther removed from the surface. They are also
heard less distinetly than usual upon the left side

of the chest, when the body is turned to the right
side, and vice versd.

R. Auscultation of the Heart in disease.

1. The Impulse.

When the pulse at the wrist is materially
affected by disease, of whatever kind, a corre-
sponding alteration will be observed in the Tmpulse
of the heart, unless some mechanical impediment
exist to the cowrse of the blood. If, in fevers and
phlegmasiw, the pulse be strong and vigorous,
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the Impulse is so likewise ; if the pulse be feeble
and depressed, so is the Impulse ; when the pulse
is contracted and vibrating, as after heemorrhage,
or in ansemia from other causes, as chlorosis,
abstinence, &c. the Impulse of the heart partakes
of the same character.

When hypertrophy exists,—when, in other words,
the parietes of the ventricles, or of the auricles,
but of the left ventricle more especially, are
thickened—whether that hypertrophy arises from
obstruction existing in the valves, or in the aorta,
or from other causes,—the Impulse is powerful
and heaving. When, together with thickening of
the parietes, there also exists dilatation of the
cavities, the Impulse is more extensively diffused,
as well as more powerful and heaving than
natural, and may often be felt over nearly the
whole of the precordial region.

When the parietes of the ventricle, instead of
being thick and powerful, are thin and weak ; or
- when the muscular substance is pale, flabby, or
loaded with fat, the Impulse is feeble, but is
sometimes also smart, or, as it were, concentrated.
When, together with this wéakuess, thinness,
flabbiness, or accumulation of fat, the cavities of
 the ventricles are also dilated, the Impulse, though
sometimes so feeble as to amount to scarcely
more than a gentle tremor, is observed over an
extent of surface larger than that in which it
is ordinarily felt.
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When the individual examined 18 nervous, and
excitable, is labouring under chlorosis, or is
angmic from other causes, the impulse is often
exceedingly sharp and smart. This kind of beat
is constantly mistaken, by the uninitiated, for a
powerful Impulse. The patient is said to have a
strong Impulse, and is supposed on that account
to labour under hypertrophy of the heart. This
is far from being true. It is often, perhaps
indeed generally, the very reverse of the truth.
- The Impulse of hypertrophy is full, strong,
heaving, and sometimes diffused ; the Impulse of
chlorosis, angemia, and irritability, is sharp, smart,
and concentrated. The latter appears to proceed
from a quick stroke of the apex of the heart
against the parietes, like a smart smack of the
points of the fingers; while the former seems to
be a forcible elevation of the parietes of the
chest, by the body of the ventricle, as if the hand
itself were applied within, and pushed them
forwards.

When obstruction exists in the pulmonary
artery, in the mitral valve, or, indeed, in any
portion of the heart, or of the large vessels, which
is anterior, in the course of the circulation, to the
tricuspid valve, the Tmpulse is generally more or
less perceptible at the scrobiculus cordis. This
arises from the continued distension of the right
ventricle, which results from such obstruction,
inducing increased energy of contraction, and

K
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thus leading to hypertrophy of the parietes, and
to dilatation of the cavity of the ventricle.

When, in consequence of great and long con-
tinued obstruetion of the mitral valve, or of such
enlargement of the left auriculo-ventricular open-
ing as renders the valve incapable of preventing
regurgitation, the blood returns in part through
the opening into the auricle, the whole heart,
with the occasional exception of the left ven-
tricle itself, becomes enlarged. Under these
circumstances, in addition to the Impulse felt at
the scrobiculus cordis, dependent upon enlarge-
ment of the right ventricle, there is frequently
a perceptible Impulse between the cartilages
of the third and fourth, or even of the second
and third ribs of the left side. This superior
Impulse is not always exactly synchronous with
the Impulse below the nipple, and at the scro-
biculus cordis. When it is synchronous with
that Impulse, it probably arises from regurgita-
tion through the mitral valve. The blood is then
" propelled back again into the auricle, and by such
propulsion may produce the Impulse in the situa-
tion specified. When it 1s not exactly synchro-
nous, but appears immediately to precede the
infra-mammillary Impulse, it appears most pro-
bably to proceed from the muscular action of the
auricle itself, hypertrophied by its constant hard
work.

When fluid is effused into the pericardium, as
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a result either of inflammation, or of obstruction,
the Impulse varies according to the quantity of
the flmd effused. If the fluid be moderate in
quantity, the Tmpulse below the nipple is only
slightly decreased in power, while a gentle rising
is sometimes felt between the cartilages of the
second and the fourth ribs. If the fluid be in
large quantity, the regularity of the Impulse is
lost, and its position is often altogether changed.
A confused sort of tumbling motion only, at
- once irregular and unequal, is felt here and there
over the preecordial region, instead of the natural
Impulse.

But does—the student may inquire—a powerful
Impulse necessarily indicate hypertrophy? No'!
Is, then, hypertrophy always accompanied with a
strong impulse ? Assuredly it is not !

In explanation of the negative to the former
question, 1t may be stated that an aneurism of
the descending, or even of the left side of the
ascending aorta, may push the heart aside, and
by dilating and producing partial absorption of
the parietes, may communicate a powerful heaving
Impulse to the part in which the natural Impulse
is felt.

In explanation of the negative to the second
question, it may be observed, that, though the
heart be powerful, and the parietes of the ven-
tricles very thick and strong indeed, the action of
the heart may be so hampered by the conse-
quences of obstruction in the valves, and its con-
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tractions may be so impeded, and so overpowered
by fluid accumulated either within or without its
cavities, as to be almost entirely mastered, and to
be only just enabled to flutter a little, and thus to
rid itself of a small portion of its load. Such,
indeed, is very commonly the condition of the
organ, in long-standing disease of the valves, and
particularly in that of the mitral valve, when the
nervous energy of the individual is considerably
reduced ; even though the muscular power of the
heart, abstractedly considered, be much greater
than in health. Such is commonly the condition
of the Impulse, in the last few days of the life of
persons affected with disease of the valves, accom-
panied with hypertrophy. If they do not die
suddenly, as persons so affected frequently do, it
may indeed be considered to be the natural ter-
mination of such cases.

A very large and powerful heart, therefore, may
be accompanied by a very feeble, irregular, and
futtering Impulse, and a very small and feeble
‘heart, may be, and usually is, accompanied with
a very smart and “ smacking ~ one.,

It has been stated, (but whether it has been
proved by inspection after death, or is only sur-
mised, does not appear), that when adhesion of
the pericardium exists, without any disease of the
heart 1itself, the situation of the Impulse is not
changed, as it is in the healthy condition of the
organ, and of its investing membrane, according
to the varying position of the body ; and that this
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immobility of the Impulse arises from the heart
being by such adhesion tied down to the dia-
phragm. Now, when the pericardium is ad-
herent, there generally also exists disease within
the heart itself, the consequence of which is
the enlargement of the organ. Under such cir-
cumstances it is sufficiently obvious that the
situation of the Impulse is not so likely, as in the
state of health, to be altered by any change in
the position of the body, (by reason of the
- increased bulk of the heart); but whether, in
stmple adhesion of the pericardium, this presumed
fixity of the organ really and necessarily occurs,
my own experience does not enable me to decide.

2. The Rhythm.

Any moral impression, or any physical impedi-
ment, which unnaturally excites the action of the
heart, may at the same time disturb its Rhythm.
Any suddenly supervening emotion of the mind,
therefore, whether of joy, fear, or anger, may, in
susceptible individuals, almost instantaneously
alter its character. Persons whose temperament
1s naturally excitable, or those in whom it has
become so from disease or anxiety, dyspeptics
and valetudinarians, are especially hable to, what
is called, nervous palpitation ; which is merely an
excited action of the heart, accompanied with
an unnatural Rhythm, and an unequal Impulse.
The remote and exciting causes, therefore, of an
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unnatural Rhythm are very numerous. Tts
proximate cause is an interruption of the regular
successions of contractions and dilatations of the
auricles and ventricles. One cavity contracts
before its time, or another is dilated too quickly ;
the natural series of actions is interrupted; the
regular succession 1s broken.

Such is an unnatural Rhythm. What, then, are
the organic changes affecting the heart; what
are the physical conditions of the organ which
principally tend to induce it? 1In answer to this
question, it may be replied, that the physical
condition which interferes most with the equable
flow of blood through the chambers of the heart;
that the organic changes which in the greatest
degree contribute to the interruption of the cir-
culation through the organ, are most likely to
produce an unnatural Rhythm.

Among the most frequent causes, therefore, of
an unnatural Rhythm, are diseases of the valves ;
in consequence of which, the cavities behind the
-seat of obstruction become so distended with
blood, and the ventricles thereby so hampered
and fettered in their action, that they make various
irregular efforts and ineffectual struggles to get rid
of the load which oppresses them. This irregu-
larity of the action, or unnatural condition of the
Rhythm of the heart, occurs much more commonly
in disease of the mitral valve, than of the other
valves. This fact is most probably explained by
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disease of the mitral valve being more frequently
accompanied with regurgitation than that of the
other valves. Yet, even when the aortic valves
do admit of regurgitation, an unnatural Rhythm
does not so frequently accompany the complaint,
in proportion to their number, as it does the
imperfections of the mitral orifice. Upon what
this difference depends it is not easy to determine.

Another very frequent cause of an unnatural
Rhythm is thinness, great dilatation, or weakness
of the parietes of the ventricles; from which
arises a similar incapacity of emptying their
cavities as exists in diseases of the valves. From
this cause also probably arises the irregular and
defective action, with unnatural Rhythm, which
often coexists with ossification of the coronary
arteries ; in consequence of which disease, the
muscular structure of the heart is insufficiently
supplied with blood, and imperfectly nourished.

An unnatural Rhythm often arises also from
large effusions into the pericardium, which pro-
bably induce the irregular action of the heart
by preventing the cavities being equably and
sufficiently filled with blood.

In all these cases the unnatural Rhythm may
vary from a slight occasional irregularity to a
perfect jumble of sounds, among which one can
be scarcely, if at all, distinguished from another.

It is unnecessary, as it would be futile, to
attemapt to describe the different alterations of
the Rhythm which are occasionally met. Their
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individual peculiarities are for the most pait
inexplicable ; and a detailed description of their
varieties would be attended with no advantage to
the student.

One, however, is so peculiar as to require
notice. This is the #reble beat. The heart, on
some rare occasions, 1s found to give rise to three
sounds instead of two, as in the healthy condi-
tion. It is, indeed, said that the sounds are some-
times quadruple, but this fact I have myself never
had an opportunity of witnessing. The treble beat,
or sound, I have heard on many occasions. It has
been composed of two short and one long sound,
and may be represented thus—to-to-too, to-to-too,
to-to-too. The origin of this peculiarity is un-
certain ; but it appears to be most probably con-
nected with the pericardium ; a slight and short
rubbing noise arising from which either over-
powers a portion of the first natural sound, and
causes it to appear double, or occupies a portion
of the interval.

8. The Sounds.

The sounds of the heart may be unnaturally
increased, unnaturally decreased, or altogether
abnormal in character ; in other words, the natural
sounds may be louder or less distinct than in
health, or they may be overpowered and con-
cealed, or supplanted by morbid sounds, called
murmurs. |

a. Increase of the Sounds.— It has been
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" already mentioned that the natural sounds of the
heart may appear to be Increased in resonance
from the surrounding lung being consolidated, and
becoming thereby a better conductor of the sounds.
With these causes of the increased resonance of
these sounds we have here hothing to do. Our
present observations apply to the increase of the
sounds dependent solely upon the heart itself.

his condition 1s chiefly observed when, the
valves being healthy, the chambers of the heart
are dilated, or the parietes of the ventricles are
thinner than natural. The ordinary result of this
change appears to be, that, while the flapping
action of the valves 1s free, the contraction and
dilatation of the ventricles is morerapid and smart,
and that the agitation produced in the fluid which
they contain is greater than in the natural con-
dition of the organ. The vibrations, therefore,
communicated to the swrrounding solids, is in-
creased, and, from the thinness of the intervening
barrier, is more readily communicated to the
surface of the chest than in the state of perfect
health.

It is in such cases that what has been called
the  back-stroke” is more particularly observed.
This is, in truth, nothing more than a loud, clear,
and flapping second sound, dependent upon the
rapid dilatation of a large ventricle, and accom-
panied with the sensation of a body retiring from

the ear.
: K 2
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When the sounds are loud, as well as elear,
enlargement of the cavities, as well as thinness
of their walls, will generally be found to exist;
when the sounds are clear or shrill, without being
particularly loud, the parietes are commonly thin,
but the cavities are not dilated.

The particular regions, to which the sounds
of the heart are most commonly successively
extended, have been previously mentioned, and

need not, therefore, be again referred to in this
place.

b. Decrease of the Sounds.—A diminution
of the natural sounds of the heart may arise
from a great variety of causes. Anything which
interferes with the free action of the heart itself,
or impedes the free motion of its valves; any-
thing which interrupts the full and free contrac-
tion of the organ, and consequently decreases the
easy and rapid backward flapping of the mem-
branous curtains, tends, in an equivalent degree,
to diminish the heart’s natural sounds. Over-
distension of the organ, therefore, or effusion
into the pericardium, from whatever cause arising,
may produce this effect : stiffness or want of
plhiancy in the valves themselves may, without
giving rise to a murmur, be attended with a
similar result. Morbid sounds, or murmurs,
arising from one valve, may obscure the natural
gounds arising from the others; and pericardial
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murmurs, and bronchial rattles, may drown them
altogether.

It is also observed that an unnatural thickness
of the walls, or simple hypertrophy, of the heart,
causes the sounds to be less clear and loud than
when the organ is perfectly healthy. The sounds,
under such circumstances, may be more deep and
full, but they are not so sharp and loud. The
cause of this appears to be two-fold. In the first
place, when the organ is thickened, the contrae-
tion of the ventricle, though more strong, is less
quick and sharp; it produces, therefore, a less
rapid, though it may be a more tight, closure of
the valves, and consequently excites less agitation
in the particles of contained fluid, and less vibra-
tion in the surrounding solids. In the second
place, the thicker the parietes of the heart, the
greater mass of solid matter is there to be moved
by the vibrations, from which the sounds origi-
nate ; the less perfectly, therefore, are they com-
municated to the surface of the chest, from which
they are actually more distant, in proportion to
the thickness of fleshy substance through which
they have to pass. BSupposing then, that they
were, as originally produced, of equal intensity
or resonance fo those existing in health, they
might still reach the exterior of the chest, by
which they are communicated to the ear, with
diminished power, in consequence of the greater
thickness of muscle through which they have to
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be conveyed ; for nearly the same reason that they
are not so distinet and loud in fat, as in thin,
persons.

It may be stated to be consistent with general
experience, that a thick heart is accompanied with
a powerful, heaving impulse, and with feeble or
dull sounds; that a thin heart is accompanied
with a smart, and smacking, but not strong,
impulse, and with loud, or sharp sounds; and
that a dilated heart is accompanied with a weak
but diffused impulse, and with loud and exten-
sively andible sounds. These observations have
reference, of course, to the several specified
conditions of the heart, independently of valva-
lar obstruction, or inordinate distension of the
cavities.

e. Abnormal Sounds or Murmurs. — The
gentle current of a quiet stream, with a level
bottom and even banks, passes on with but little
xipple, and without noise. If, however, a large
stone, or any other resisting body, be thrown
into the stream, and, by projecting upwards from
the bottom, cause considerable obstruction to the
free passage of the water, various little eddies
and undulations are observed upon the surface ;
and if the fall be sufficiently great, or if, in other
words, the current be sufficiently strong and
rapid, a noise is produced by the agitation of the
water thence arising : the quiet ““meandering
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streamn ” becomes a ““ babbling brook.” If, again,
instead of a large stone being thrown into the
centre of the stream, a portion of its bank fall
in, and be sufficiently resistant to constitute a
decided obstruction to the free passage of the
water, a similar ruffiing and eddying of the
surface will ensue, and a similar noise will, under
similar circumstances, arise from the agitation of
the water. But if the mass be so large, and the
obstruction so great, as to dam up the water
towards its source, and thus to impede the force,
and diminish the rapidity, of the current, little or
no noise will arise ; or it will not arise until the
back water has become gradually accommodated
to the impediment to its downward progress,
and the current has resumed its former strength
and celerity.

These observations in reference to the stream
may not be in every respect, strictly speaking,
illustrative of obstructions to the flow of blood
through the heart and great vessels ; but they are,
I believe, in the main perfectly applicable, and
they will, I trust, contribute to render the succeed-
ing remarks both intelligible, and easily available
at the bed-side.

When the healthy blood passes through the
healthy heart in a quiet stream, no noise results
from its direct transmission. The valves of the
large arteries are appressed to the sides of the
vessels, and those between the auricles and ven-
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tricles leave a space sufficient for the free passage
of the blood. No obstruction exists; no inordinate
agitation or eddying of the fluid is produced; and
no noise results from the transit *,

When, however, the valves become thickened
by inflammation, as in endocarditis, they lose
their pliancy and flexibility ; they do not set close
to the walls of the vessels, and do not leave a
free passage for the blood: when their surfaces
are covered, partially or entirely, with plastic
lymph, or their free edges are studded with minute
granules or vegetations ; when they are puckered,
wrinkled, stiffened, and corrugated, from the
remains of old disease imperfectly repaired ; or
when they are rendered unyielding and uneven
by the deposition of atheromatous or ossific
matter below the lining membrane ; when, indeed,
any mechanical obstruction exists to the free
passage of the blood through the apertures which
are guarded by the valves, an unusual agitation is
excited among the particles of the blood, which,
if the rapidity of the current be sufficiently great,
gives rise to a morbid sound, or ‘ murmur.”
Of this character, and of similar origin, is the
vast majority, at least, of morbid sounds or
murmurs arising within the heart and large

* The production of the natural sounds of the heart is not
opposed to the correctness of this statement, as they, it must
be recollected, arise not from the direct transmission of the
blood, but from its being forced backwards.
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vessels.—Let 1it, then, be recollected, that the
natural sounds of the heart are produced by the
flapping back of the valves, preventing the retro-
grade movement of the blood, and that the morbid
sounds, or “ murmurs,” of the heart are pro-
duced, at least generally, by the passage of the
blood through the valves.

The morbid character of the sounds may
amount merely to an unusual harshness, and in-
creased duration of the natural sounds, as some-
times occurs in the very early stages of rheumatic
endocarditis ; when, simple as it may appear,
this harshness becomes a most important indica-
tion of future mischief, and of more obvious signs
of the malady too soon to make their appearance.

It may be only a slight puff or whizzing noise,
very accurately resembling that produced by the
use of a pair of bellows—hence called * bellows
murmur,” (*“ bruit de soufflet ) ; or it may be
like that caused by rasping or filing wood —
“rasping murmur,” (* bruit de rape”) ; or like
that arising from sawing wood—** sawing mur-
maur,” (Oruit de scie”) ; or,finally, it may approach
to the tone of certain musical instruments, as
of a bass viol, a bassoon, or oboe — * musical
sound ¥,

Are, then, these different sounds, it may be
* Of the direct cause of the musical tone in certain diseases of

the heart m¥ own experience does not enable me to speak with
certainty ; as in the four or five cases of the kind which I have
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asked, characteristic of different states of disease,
or are they all merely indicative of obstruction
to the progress of the blood ? Is the harshness
of one sound dependent upon a rigid obstructing
medium, and the softness of another sound depen-
dent upon a pliable obstructing medium ? Does
the nature of the deposit materially affect the
character of the murmur ? Is it harsh and saw-
like, with a bony deposit, and soft and bellows-
like, with an albuminous deposit ? These ques-
tions have been answered (it is presumed con-
jecturally) in the affirmative. My own individual
experience necessitates a direct negative. It
may, indeed, be pretty confidently asserted that
the truth 1s the direct reverse, and that no such
necessary connection, as, @ priori, might be
deemed at least probable, is found in nature ;
but that, on the contrary, soft murmurs coexist
with hard deposits, and that harsh murmurs
arise from soft deposits; that nothing can be
- determined as to the quality of the obstructing
cause, from the character of the sound ; as weekly

had an opportunity of examining after death, it has rather
curiously happened that two conditions have existed, either of
which might by possibility have given rise to it, or both of which
might have contributed or have been necessary to its production,
These two conditions have been, disease of the mitral valve and
of the tendinous cords, and cellular adhesion of the pericardium
to the pleura costalis. I believe, however, that the sound
really arises from the vibration of the tendinous cords, or other
parts of some of the valves, rendered tense by disease.
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experience demonstrates that a very soft murmur
may depend upon a rough bony valve, and that
a harsh grating murmur may arise from soft
vegetations, or have its origin in even a simple
ulcerated opening through a valve.

But is a murmur indicative of valvular disease
capable of being referred to any particular valve,
or does it merely imply obstruction somewhere ?
Are there any signs by which the disease of one
valve may be distinguished from the disease of
another valve ?  If such signs really exist, what
are they ? In reply to the first question, it may
be stated that certain peculiarities do, for the most
part, accompany the disease of particular valves ;
a brief sketch of the anatomical relations of the
parts concerned will be requisite, previously to
giving a satisfactory answer to the second and
third questions,

The valves of the pulmonary artery are situated
almost exactly opposite the junction of the carti-
lage of the third rib with the left of the sternum.
The vessel passes forwards and to the left, but is
soon directed backwards to he divided into its
right and left branches.

The aorta is at its origin partly covered by
the pulmonary artery. One perpendicular section
would divide part of the valves of both. But the
aortic valves, taken as a whole, are about half an
inch to the right of, and about the same distance
lower down than, those of the pulmonary artery.
The aorta, emerging from behind, passes in a
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different direction from the pulmonary artery.
It is directed upwards, forwards, and to the right,
till it arrives near to the junction of the carti-
lage of the second rib with the right side of the
sternum ; when it crosses behind that bone to
form the arch, and then dips downwards and
backwards, and becomes the descending aorta.

The mitral valve is situated nearly an inch
below those of the aorta, and extends considera-
bly more to the left side. It is situated about
opposite the space between the cartilages of the
fourth and fifth ribs of the left side. The body
of the left ventricle, to which it is attached, rests
posteriorly upon the spine, the contents of the
posterior mediastinum alone intervening between
them.

The tricuspid valve is considerably to the right
of, and anterior to, the mitral, and it is for the
most part covered by the sternum.

Now when these anatomical relations of the
different valves are remembered, and when it is
“also recollected that the morbid sounds or mur-
murs originate in the circulating blood, and that
the vibrations therein excited are conveyed along
its current, and are communicated to the solids
by which it is surrounded, 1t will be easily
understood, that the murmurs resulting from
disease of the different valves, usually occur, or
are most distinctly heard, in different parts of the
chest.

It may be then stated, as consistent with
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theory, as well as with experience, that the
murmurs resulting from disease of, or from ob-
struction in, the pulmonary valve, are heard most
distinctly opposite to the cartilage of the third, or
to the interspace between the second and third
ribs. Tt will be also understood, why they appear
to be very superficial, to pass a short distance to
the left, and then abruptly to terminate, or to
diminish very considerably in their intensity.
Diseases of the aortic valves are most com-
monly accompanied with a sound, which appears
to be less superficial than that arising from the
pulmonary valves. It is most distinctly heard
over the sternum, near to its junction with the
third rib of the left side, or the space between
the third and fourth mbs. It is heard, though
with gradually decreasing intensity, in the course
of the aorta, upwards and to the right; it often
extends as high, or neaxly as high, as the clavicle,
and sometimes along the top of the sternum.
The murmurs dependent upon disease of the
mitral valve are ordinarily most distinctly heard
opposite the junction of the cartilages with the
fourth and fifth ribs; or immediately below the
nipple. They are not so plainly conveyed in the
course of the aorta as those of the aortic valves;
they are commonly audible in the axilla, and are
very frequently heard on the left of the spine
opposite to the sixth, seventh, and eighth dorsal
vertebree, or thereabouts; for it is scarcely pos-
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sible, excepting in very thin persons, exactly to
mark the particular vertebre in the dorsal region.

Murmurs, resulting from disease or imperfec-
tion of the tricuspid valve, are usually loudest
over the central and lower part of the sternum.
They are frequently audible at the scrobiculus
cordis, but are not conducted in the course of the
aorta, nor (I believe) heard in the back.®

Such are the situations in which, and the cir-
cumstances under which, the “ Murmurs ™ arising
from disease of the different valves are generally
heard most distinctly. Such may be said to be the
ordinary rule. But, whether the fact arise from
an alteration in the relative situation of the
dufferent parts of the heart, produced by enlarge-
ment and distension, or from other causes, it is
assuredly a rule liable to occasional exceptions,
and to exceptions moreover which are not always
easily to be explained by examination of the body
after death. There are, however, many circum-
stances in connection with other physical signs,
‘and with the general symptoms, which tend very
materially to facilitate the diagnosis of the dis-
eases of the different valves: but upon these it is
not now my provinece to dilate.

Hitherto those murmurs, which arise from the

* Disease of the tricuspid valve, independent of more
extensive mischief in the Mitral or the Aortic valves, is so
rare, that it cannot perhaps be positively stated, what are the
especial physical signs of that particular affection.
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direct, or forward progress of the blood, have
been alone referred to. But it often happens
that the valves are so stiffened and crumpled, so
contracted and shortened, or that the openings,
which it is their peculiar province to guard, are
so enlarged, that the valves are incompetent to
close them ; or that, as the result either of rent
or of ulceration, an aperture exists in one or
other of the valves, which admits of the backward
passage of the blood. Under any of these cir-
cumstances a portion of the blood, upon the
oceurrence of the diastole, returns into the cavity
from which it had been propelled by the systole.
If then the imperfection exist in the tricuspid or
mitral valve, part of the blood returns into the
auricles on the contraction of the ventricles; if
the imperfection exist in the sigmoid valves, part
of the blood returns into the ventricles on the con-
traction of the large vessels. In its return, the
blood passes over a rough surface, or through a
contracted space. The space may be absolutely
contracted, or it may be contracted only compa-
ratively with the size of the cavity to which it is
the mode of access. The backward passage of
the blood, through this space, may, and fre-
quently does, give rise to such agitation among
the particles of the fluid, as to produce sounds,
similar to those which have been referred to as
resulting from the direct passage of the blood
through an obstructed valvular opening. There
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are, therefore, “ Murmurs of regurgitation,” as
well as “ Murmurs of obstruction.”

Murmurs, then, may arise from the direct pas-
sage of the blood through a contracted valve ;
they may arise from the retrograde motion of
the blood, through an imperfect valve ; or they
may arise from both causes combined. When a
murmur arises from the direct passage of the
blood through one valve, and the retrograde
motion of the blood through another wvalve,
though the cause be double, the murmur appears
almost universally to be single, because they oceur
at the same time. When, on the contrary, a
murmur arises from the direct passage, and also
from between the retrograde motion, of the blood
through the same valve, or the same pair of
valves, the murmur is double because it occurs
at different times,

If the student bear these observations in mind,
and reflect upon the circumstances upon which
they are founded ; if he recollect the origin of
“murmurs, obstructive and regurgitave, and at the
same time remember the action of the heart, and
of its valves, he will easily understand the follow-
ing illustrations, and will T believe be capable of
unravelling most valvalar murmurs. Exceptions
of course will ocenr to him, as exceptions occur
to the most experienced ; but to the one as to the
other they will be only exceptions to a very
general rule.
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When regurgitation takes place through the
aortic valves, the disease giving rise to which
does not in any material degree produce obstruc-
tion to the direct eurrent of the blood, a murmur
1s heard most distinetly over the sternum, oppo-
site to the third rib ; it occupies the time or place
of, and often entirely conceals, the natural second
sound of the heart; though the second sound
may be sometimes indistinctly heard together
with it between the cartilages of the second and
third rib, upon the left side.

When both obstruction exists in, and regurgi-
tation takes place through, the aortic valves, a
double murmur, or * see-saw’ sound 1s heard
over the sternum, opposite the third rib, and
passes upwards in the course of the aorta, but
gradually decreases in power, as the stethoscope
is farther and farther removed from the situation
of the valves. Should the same double murmur,
or “ see-saw = sound, occur opposite the second
intercostal space,—should the murmur be pretty
much confined to that situation, and not follow
in any degree the course of the aorta,—it may be
presumed, rare as, comparatively speaking, is the
affection, that obstruction exists in, and regurgita-
tion takes place through, the pulmonary valves.

When a murmur, which accompanies, or occu-
pies the time and place of the first sound of the
heart, is most distinctly heard below the nipple,
is audible in the axilla, and in the left inter-
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scapular region close to the spine, or over the
bony column itself ; when it gradually diminishes
in power as the stethoscope is removed from these
localities ; and when it is not at all, or only very
imperfectly, conducted along the course of the
aorta, it may be presumed, that regurgitation
takes place through the mitral valve. This re-
gurgitation, however, it must be ever borne in
mind, may occur through the mutral valve, and
through other valves, in consequence either of
the valves themselves being diseased and con-
tracted, and thereby unfitted to perform their
natural function in closing their respective aper-
tures, or of the apertures being dilated, and the
valves, though healthy, being consequently inca-
pable of doing so.

Supposing, then, that a loud murmur occupies
the time of the first natural sound, is equally loud
behind the sternum, opposite the third rib, and
below the nipple; that it follows the course of
blood in the aorta, and i1s also distinctly heard
‘near the spine, opposite to, or rather below, the
angle of the scapula—what, according to the
preceding statements, may be presumed to be
the probable nature of the affection? If the
student reflect, he will reply, *“ Probably direct
obstruetion of the aortic valves, and regurgitation
through the mitral valve.”

It must surely be unnecessary to illustrate this
subject farther. TLet the student reflect upon

F
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these examples—Ilet him, as it were, follow them
home—Ilet him see, and fully appreciate, * the
why and the wherefore” of each case, and I
believe he will be capable of making out mes¢ of
the instances of murmurs, or morbid valvular
sounds, which occur under his notice.

He will be greatly facilitated in doing this, by
the recollection, that valvular disease on the
right side of the heart is exceedingly rare, com-
paratively with that of the left side, and that a
~ direct murmur of the mitral valve is by no means
common, and therefore that murmurs connected
with the mitral valve arise, in the great majority
of cases, from regurgitation.

These statements may be perhaps considered
of sufficient importance, in reference to diagnosis,
to be repeated in a somewhat different form.—
Valvular disease exists much more frequently
upon the left than upon the right side of the
heart, and, even when present upon the right side,
almost always exists to a greater extent upon the
left side.—Murmurs connected with the mitral
valve arise much more frequently from regurgita-
tion, than from obstruction to the direct passage
of the blood. As a rule, therefore, though like
most other rules it is liable to many exceptions,
it may be generally considered, that murmurs,
arising from valvular disease, proceed from. the
left side of the heart, and that, if synchronous
with the diastole of the ventricle, they arise

L
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from regurgitation of the blood through the aortic
valves.

But do murmurs necessarily indicate either
obstruction from valvular disease, or regurgitation
from valvular imperfection ? Is valvular disease
always accompanied by murmurs ? Both these
questions must be answered in the negative.

Morbid sounds, resembling murmurs, may in
the first place arise from diseases of the peri-
cardium. These will be separately considered
hereafter.

But as, in the case of the stream previously
referred to for the purpose of illustrating morbid
sounds, any solid substance of sufficient density,
which encroaches upon the channel by projecting
from its banks, may, like a solid body placed in
the centre of the current, produce a strong ripple
or eddy, and give rise to a liquid rustling sound ;
so any substance projecting inwards from the
parietes of the heart, or from the coats of the

large vessels, or so compressing them as materially

to encroach upon the channel through which the
blood passes, necessarily gives rise to an agitation
of the fluid, similar to that resulting from ob-
struction in the valves, and may, therefore, like it,
give rise to a variety of murmurs.

Aneurism, independently of the local pressure
which it, as a tumour, exerts upon the heart,
and other diseases of the aorta, may also give
rise to murmurs.
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When the stethoscope is pretty firmly pressed
upon a large artery, as the abdominal aorta,
the axillary, the femoral, or the carotid, so as
partially and locally to obstruct, but not to stop,
the current of the blood, a whizzing noise or
bellows murmur is constantly heard, which is
synchronous with the systole of the ventricle.
This evidently arises from the increased agitation,
caused by the obstruction among the particles of
the fluid, being communicated to the walls of the
vessel, and thence through the stethoscope to the
ear. Such a sound, created by the examiner
himself, has often given rise, and may, with the
incautious, still give rise, to the imncorrect supposi-
tion of the presence of aneurism. It may indeed
prove a source of fallacy to the most careful and
circumspect. Nor can it be regarded as sur-
prising that such should be the case, when it
is recollected that the sound of an aneurism 1s
often very similar, if not absolutely identical, and
that 1t arises from a precisely similar cause, viz.
obstruction to the current of the blood.

Like the pressure of the stethoscope, the
pressure of a tumor, as of an abscess, or of
malignant growth, upon the course of a large
- vessel, may produce a murmur, and may thus
very exactly simulate an aneurism.

The mere dilatation of avessel does, I believe,
not give rise to a murmur ; nor does the entrance
of blood into an aneurismal pouch necessarily
produce a whizzing noise. But if the dilated
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vessel have its lining membrane roughened ; if it
be studded with atheromatous or ossific matter ;
and if this roughening, or this deposit, exist to
such an extent as materially to interfere with the
froe passage of the blood, then a turmoil, agitation,
or eddying, 1s excited in the current, like that of
a rapid stream with a rough bottom; and such
vibrations of the coats of the vessel are produced,
as constitute a bellows murmur, or sometimes a
harsher sound.

If an aneurism press not upon the calibre of
the vessel from which it arises, or upon that of
any other vessel of large size; if the opening,
by which the blood enters the pouch, be as large,
and as direct, as that by which it passes along the
parent trunk ; if, in fact, there be no obstruction,
direct or indirect, to the passge of the blood, no
morbid sound will be produced. But if the
converse of this exist; if, that 1s to say, the
aneurism do press upon the vessel from which it
arises, or upon some other vessel ; if the opening
‘by which it communicates with the artery be not
large, or be oblique; so that obstruction does
exist either to the direct passage of the blood, or
to its admission into the aneurismal sac, then will
be produced the indications of such obstructions ;
a whizzing noise will then arise, or some other
morbid sound will be excited.

Aneurism, or other disease of either the ascend-
ing aorta, or of the arch of the aorta, may, there-
fore, give rise to sounds very similar to, if not
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identical with, those arising from obstruction in
the valves. They may, however, be very generally
distinguished by their position, by their superficial
character, and by the general symptoms or local
signs, which result from pressure.

Aneurism of the descending, and even of the
ascending aorta, may give rise to sounds below
the nipple, or in the back, or in both situations,
S0 as very exactly to resemble the morbid sounds
arising from regurgitation through the mitral
valve. The diagnosis in such cases is often a
matter of extreme difficulty. It can, indeed, be
rarely determined with positive certainty, unless
the aneurism project externally.

Anemic Murmurs—In certain states of the
system, or, it may be, with certain conditions of
the circulating fluid, as in chlorosis, or in anemia
from heemorrhage, or from other causes, murmurs
frequently arise from the passage of the blood,
independently of absolute disease of the heart or
areat vessels. These are termed anemic murmurs,
or “ chlorotic bruits.”

They are ordinarily of the softer kind, and
resemble the blowing of a pair of bellows (*“ bruit
de soufflet”), but they are sometimes quite harsh,
and resemble the rougher morbid sounds, as that
of filing or sawing (““ bruit de rdpe and bruit
de scie”) :

They are very generally supposed to be con-
fined to the aortic openings This is certainly a
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mistake. They are most assuredly very fre-
quently connected with the pulmonary artery, in
which murmurs, quite independent of any disease
of the vessel, or of its valves, are far from un-
common.

Murmurs often arise from some body pressing
upon this vessel ; as a solid mass, the result of
pleurisy, of pneumonia, or of phthisis, or en-
larged bronchial glands, abscesses of the anterior
mediastinum, &e. &e. The murmurs frequently
also coexist with chlorosis, or with other forms of
anemia, Are these latter murmurs, then, whe-
ther in the pulmonary artery, or in any other part
of the circulating system, to be distinguished
with tolerable certainty from morbid sounds, the
result of organic obstruction within, or without the
heart or large vessels ?

Generally speaking, they may, I believe, be
distinguished from each other : but they certainly
cannot always be so; and never with absolute

certainty by the mere character of the murmur
“alone. There are, I feel assured, some examples
of these anemic murmurs, which can be proved
to be simply functional, and not to arise from
organic disease of the heart or its vessels, or from
pressure upon them, only by the results of treat-
ment.

Let, then, the student be careful not to assert
too confidently that a patient, on the one hand,
has organic disease of the heart, or great vessels,
merely hecause he has a harsh murmur over the
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aorta, an oceasionally irregular rhythm, and a
vibrating pulse, which usually coexist with an
angmic condition of the body; or he may cause
unnecessary alarm and anxiety ; nor let him, upon
the other hand, too hastily determine, that, because
a murmur is soft, and his patient 1s an hysterical
girl, with a pale face, and is subject to leucorrhcea.,
and to amenprrheea, that she has no organic
disease ; or some day, to his great surprise, grief,
and mortification, and possibly also to his dis-
grace, he may find she has died suddenly with
diseased heart.

Angmic murmurs, however, it may be stated,
are very local, and are generally pretty much
confined to the situation of the sigmoid valves,
either aortic or pulmonary, or both ; they do not
follow the course of the large vessels so fully, or
so frequently, as do the murmurs arising from
disease of the valves, or of the arteries; they
oceur only during the systole of the ventricles ;
and, as they cannot arise from regurgitation
through the mitral valve, they are not heard very
distinctly below the left nipple ; they are always,
so far as I know, accompanied with a smart
smacking impulse; they generally disappear for
a time while the individual is quiet, mentally as
well as bodily, if by that quiet the heart assume
anatural impulse ; and they are always diminished,
and generally disappear entirely, under suitable
treatment.
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The origin of these anemic muwmus has
latterly been very generally attributed to a watery
condition, or a diminution of ordinary viscidity,
of the blood ; in consequence of which it is
believed that the particles of the fluid move more
easily over each other, are therefore more freely
agitated, and thus give rise to the vibrations
which produce the murmur. This may have
some, and perhaps an important, influence in
producing them.

But there are other circumstances which also
appear to play an important part in their causa-
tion. The principal of these is the remarkably
quick and sudden contraction of the ventricles ;
in consequence of which the fluid contents of the
cavities are propelled through the comparatively
small area of the mouths of the large arteries in
a shorter time than during the leisurely contrae-
tions of health, or the frequent, but not sudden,
contractions existing in some other forms of dis-
‘ease. Though, therefore, no actual contraction
exists, an obstruction is practically produced by
the increased velocity with which the blood is
propelled, through the aortic and pulmonary
openings. The increased agitation in the fluid
thence arising, it is at least probable, has a
principal part in the production of anemic
murmurs.

If the heart beat quietly, and the impulse be
natural, however decided the pallor of the face,
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and whatever the watery condition of the blood,
no murmur, I believe, exists when no mechanical
obstruction is present.

It is also possible that the quantity of the
circulating fluid is decreased in such cases, in
addition to its guwality being altered, and that
while, by the elasticity of their coats, the arteries
are capable of accommodating themselves to the
diminished quantity of the fluid, the cavities of the
ventricles retain their normal capacity, and that
on this account an absolute, as well as a compara-
tive obstruction, may exist to the transit of the
blood.

Concurrently with these anemic murmurs at
the origin of the large arteries, there is often
heard, upon the application of the stethoscope to
the side of the neck, a curious sort of humming
noise, which ceases when firm pressure is exerted
upon the jugular vein at a point above that on
which the end of the stethoscope is placed. Tt
1s continuous, not intermittent like the arterial
murmur, and is therefore sometimes called the
“ eontinuous humming,” as well as the “ venous
murmur “—* bruit de diable,” &e.

It most probably depends upon partial obstruc-
tion to the quickened flow of bloed through the
veins. Strong pressure causes it to cease; but
without pressure, directly or indirectly applied,
it 15, I believe, never heard. Like the angmic
murmur of the arteries, it is supposed to be asso-

L2
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ciated with a watery condition of the blood,
and it is, we are told, a frequent, if not a constant,
attendant upon that state of the system with which
such a watery condition of the blood is a con-
comitant,. ‘

This statement is not made from my own
observation, but if true, the venous hum may be
perhaps considered a useful assistant indication
of the anemic state.

But great obstruction to the blood may, as has
been previously hinted, exist; extensive disease
may be present in the valves of the heart, or in
the large arteries, and yet no murmur may be
heard. This arises from circumstances which
may be, as they have already been partially, illus-
trated by the stream, in which a certain rapidity
of the cwrrent is necessary to produce such an
agitation of the water as will give rise to sound.
Though the bottom of a rivulet be very uneven,
and its banks exceedingly irregular, yet if the
.current be not tolerably strong, little or no ripple
will be produced, and no sound will be generated.
[t is just so with the blood ; rapidity of the
current of the blood, as well as obstruction
thereto, is necessary to produce such an agitation
among the particles of the fluid as will give rise
to sound.

Hence it often happens that a heart with ex--
tensive disease of the valves may be without
murmur while the patient is quiet, and the circula-
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tion is slow ; though immediately the circulation is
accelerated, either by physical exertion or by mental
emotion, a murmur becomes distinet. Hence,
also, it happens, that when the cavities of the
heart become greatly distended, in consequence
either of the magnitude of the obstruction, or of
defective nervous power, the ventricles are fre-
quently incapable of acting upon and propelling
their contents with sufficient force to produce a
- murmur. The channel is irregular enough, but
the rapidity of the current, and of the resulting
vibrations, are not equal to the generation of
sound. Hence, likewise, 1t arises, that when flud
is present to a large amount in the pericardium,
the heart may be so oppressed with the accumula-
tion upon its exterior, that, though great obstruc-
tion exist within, no murmur is produced. Thus
it will be often observed that when the obstruction
1s greatest, the murmur, if even it be heard at all,
is very feeble ; and that when the obstruction is
small, the murmur is very loud; thus also, in
persons who, for weeks and months, and even
years, have presented notably morbid cardiac
sounds, these sounds, if the individuals are not
carried off suddenly, very frequently, or perhaps
even generally, cease altogether some days before
death.

‘The cause of this, as before stated, is either
that the heart does not contract with sufficient
power, or, if it act forcibly, that it cannot act
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upon, and propel through the centracted orifices,
the large quantity of blood which distends its
cavities with a rapidity sufficient to give rise to
sound.

Let, then, the student ever bear in mind the
truth, that mere obstruetion is not in itself suffi-
cient, but that a certain force or rapidity of the
circulation must be necessarily combined with that
obstruction, to give rise to morbid endocardial
sounds. Murmurs may exist without any obstruc-
tion of an organic kind; but without a certain
degree of force in the circulating current they
cannot exist.

Pericardial Murmurs. — The movements of
the heart in the pericardium, when it 1s healthy,
are not accompanied with any sound. The folds
of the glistening and slippery membrane, like
those of the pleura, glide over each other without
noise. But when the surface of the membrane
is rendered rough by inflammation; when solid
or semi-solid plastic lymph is effused upon one
or other of its folds, the smooth gliding motion
ceases, attrition occurs, and a superficial rubbing
noise is heard over the pericardial region upon
each motion of the heart. This is * pericardial
rubbing,” * exoecardial murmur,” or ° frotte-
ment.’

It may exist in, and be confined to, a small
space ; or, commencing locally, it may gradually
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extend over the entire surface, or 1t may simul-
taneously appear over the whole, of the membrane
at once.

As the fluid of pleurisy removes pleurntic
rubbing, so the intervention of fluid between the
roughened surfaces of the pericardium prevents
their attrition, and most commonly removes the
rubbing sound.

Under such circumstances the sound may
gradually disappear from below upwards, like
that of pleurisy, as the tluid accumulates; and,
after its entire cessation, it may gradually reappear
from above downwards, as the fluid becomes ab-
sorbed, and become again audible -over the entire
surface occupied by the pericardium.

When only a thin layer of fluid exists in the
serous sac, the rubbing noise may, after its tem-
porary cessation, be sometimes made to reappear
in certain situations by altering the position of
the body, and thus causing the effused fluid to
gravitate to the lowest part of the bag, and te
leave the uppermost surfaces eomparatively dry.
It may also, under similar eircumstances, be ocea-
sionally reproduced by strong local pressure eof
the ear or stethoscope ; by which the twe surfaces
of the membrane are brought into contaet by the
flurl being squeezed away from the part to whieh
the pressure 1s applied.

After entire absorption ef the fluid, the two
layers of the membrane commonly adhere, when
the rubbing noise of course ceases. But some-
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times the absorption is incomplete, or other
causes prevent the adherence of the two layers of
the membrane, the surfaces of which continue
permanently roughened. The pericardial rubbing
consequently remains behind, and, unless a fresh
attack of inflammation occur by means of which
adhesion is produced, or a fresh effusion of fluid
takes place which separates one layer from the
other, it becomes permanent.

The character of the deposit, in the process of
time, becomes altered. It may consist of non-
plastic lymph ; it may be converted into a hard
tough substance, approaching the eonsistence of
fibro-cartilage, like the lining of a ealf’s mouth ;
or it may consist partially of fluid, and partially of
cellular membrane. The sound, which results
from the attrition of the two surfaces, varies ac-
cordingly. It may be asimple rubbing, * frotte-
ment ;" it may resemble a harsh grating or scraping
noise, « raclement ;” 1t may simulate precisely the
‘creaking of new leather,  craequemnent de cuir ;"
or, finally, its character may very nearly approach
the bellows murmur of the valves, * bruit de
soufflet.”

Is then a pericardial sound always to be dis-
tinguished from an endocardial or valvular mur-
mur ? Can it always be positively stated—ithis
is a pericardial rubbing, and that is an endo-
cardial murmur ? This is inside the heart, and
that is outside the heart? By experienced aus-
cultators it may indeed be generally so stated,
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but I believe not always. For myself, at least, I
must confess that I am sometimes in doubt, and
moreover sometimes wrong, in my conjectures
upon this question. The pericardial rubbing
occasionally so closely approximates, in character
and situation, the valvular murmur; it appears
indeed, as regards the sound, so perfectly iden-
tical with it, that I hesitate before I give an
opinion, or I feel compelled to acknowledge my
- inability to form one. These are, however, ex-
ceptive cases, and they constitute very rare excep-
tions to a very general rule.

What, then, it may be inquired, are the especial
characteristics of pericardial sounds ? They are,
or commonly appear to be, more superficial than
even pulmonary or aortic murmurs ; they approxi-
mate more to arubbing or grating noise than the
endocardial murmurs, which have more of a
blowing or whiffing character ; they ordinarily
occupy the period of both the diastole and the
systole of the ventricles, and very commonly also
a portion of the interval or pause; they are, in
fact, less decidedly iéntermittent than the valvular
murmurs, and often afford the impression of a
circular rubbing motion, like that of a mullar
used in grinding paint, rather than of the puff or
whizz of a valve; they are more localized—
¢. ¢. they extend beyond the surface, by the
attrition of which they are produced less than,
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and do not follow the course of the blood so
much as, valvular sounds.

Though then, it is acknowledged, that it is
not possible to state with absolute certainty, in
all cases of old standing disease, * This 1is
a pericardial rubbing,” and ““that is an endo-
cardial murmur;” yet the cases in which this
difficulty occurs are on the whole very rare; the
sounds are ordinarily sufficiently distinet to a
person with a moderately good ear. So distinet,
indeed, are they on some occasions, that in cases
of acute endocarditis accompanied with pericar-
ditis, the experienced auscultator ean often in the
first place detect the endocardial murmur, and
then the gradual supervention of pericardial
rubbing, when the two sounds may be heard at
the same time :—he can then observe, that, as the
pericardial effusion increases, the rubbing be-
comes so loud as to drown the feebler sound of
the valves,—that it then gradually decreases as
the plastic matter becomes partially absorbed, and
that the two sounds are again heard in combina-
tion ; till at length adhesion of the pericardium
takes place, when the endocardial murmur be-
comes again, as 1t was in the first instance, pure
and unalloyed.

Mizxed Murmurs.—Independently of the com-
bination of sounds, which has been just referred
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to, there are some other irregular sounds of the
heart, which require a brief notice, and which
have been deferred to this place, in consequence
of their being dependent upon affections of other
organs conjointly with the heart.

It occasionally happens, that, though the peri-
cardium is adherent, or quite free from disease,
the pleura which is in contact with its exterior
becomes inflamed, and roughened. Under such
circumstances, though the motions of the heart,
1n its proper serous membrane, give rise to no
noise, the attrition of the two surfaces of the
roughened pleura does.

This sound cannot be always with certainty
distinguished from the proper rubbing of peri-
carditis. It may, however, be sometimes distin-
guished by the following circumstances. When
the lungs are inflated, they press with more force
against the heart bag, than when they contain a
less amount of air. A fresh surface also of the
pulmonary pleura is probably brought in contact
with that covering the pericardium during inspi-
ration. The consequence of this is, that the
rubbing noise dependent upon the action of the
heart against the roughened pleura, is sometimes
only heard, and is generally most distinctly heard,
during the inspiration. It possesses, therefore, &
double synchronism. It keeps time with the
respiration, and with the heart also ; it disappears
or decreases during the expiration, and reappears
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or Increases with each act of inspiration; yet,
when oceurring, it coincides with each pulsation
of the heart.

Similar to the preceding, in many respects, is
another sound. This, however, differs in being
endocardial, while that, though not pericardial, is
strictly speaking exocardial. It is a valvular
sound, a pure bellows murmur, “ bruit de soufflet,”
which, though audible during the inspiration, and
during the inspiration only, is perfectly synchro-
nous with each systole of the ventricle. It 1s, as
far as I have observed, almost always audible
over the valves of the pulmonary artery. It may
be supposed to arise from the small additional
pressure, caused by the inflation of the lungs,
being sufficient under peculiar circumstances to
create such an obstruction to the progress of the
blood, as to give rise to a sound. How, as it exists
in some few cases, and in very few ocases only,
the simple inflation of the lung is capable of
producing this effect, I must confess I do not
‘understand.

I't occasionally happens, also, thata gangrenous,
a phthisical, or a pneumothoracic cavity is situated
in the immediate vicinity of the heart, and that
by each impulse of the organ an agitation is
produced in the gaseous and fluid contents of
that cavity.

Two such cases only have occurred in my ex-
perience. In both, the sound was very peculiar, and
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in both the precise physical conditions, which after
death were found to have given rise to the sound,
were predicted during life. In both the noise
was very similar. It occurred during the dila-
tation as well as during the contraction of the
ventricles, and evidently arose from the impres-
sion made by the stroke of the heart upon the
sides of the cavity, and the agitation produced by
that impression in its mixed fluid and gaseous
contents. The noise may be perhaps best com-
pared to that produced by dashing a spoon into
a basin of porridge, or of hasty pudding, and
may be pretty accurately represented by the
syllables ¢ blob blob—blob blob.” I never heard
a similar sound produced by the heart. When
once heard, I imagine it could not be mistaken ;
nor indeed do I believe, that it could be well
mistaken though it had never been heard before
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CHAPTER VI.

MENSURATION, OR EXAMINATION BY
ADMEASUREMENT. -~

MENSURATION is assuredly at once the least
important, and the least satisfactory mode of
physically examining the chest. In most dis-
eases 1t 1s of no use whatever, and even when it
1s apparently most applicable, its employment
rarely affords results which are perfectly satis-
factory. It very frequently happens, that a side,
which to the eye is evidently bulging and mis-
shapen from the presence of fluid, or other con-
sequences of disease, 1s found upon admeasure-
ment to be scarcely, if at all, larger than the
opposite and healthy side.

~ The various modes formerly employed of deter-
mining the capacity of the chest, by measuring
the quantity of air a person takes in, or exhales,
by a natural, or forced inspiration, or expiration,
are now rarely had recourse to. The simple
capacity of the cavity can be as well ascertained
by Inspection of its form and proportions as by
any other method. It is indeed true, that, to-
gether with a large and round chest, the quantity
of air which can be inspired may be compara-
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tively, or absolutely, small; yet this fact also may
be estimated, with accuracy sufficient for all prac-
tical purposes, by watching the amount of elevation
of the ribs, and the general expansion of the whole
cavity, upon a deep inspiration.

Of the mode of examining the comparative
depth of the two sides of the upper part of the
chest, in suspected, or in the early stage of,
phthisis, by means of instruments, I must acknow-
ledge that I have no experience. I have never
employed them, because I have never felt need of
them. I cannot but believe that, with a quick
and correct eye, and a sensitive touch, they are
unnecessary. From my own experience of other
modes of mensuration, indeed, I am quite satisfied,
that a slight flattening, or sinking, of one or
other of the infra-clavicular regions, might be
sufficiently obvious to the eye, and that the im-
perfect elevation of one side might be sufficiently
appreciable by both the eye and hand, though
neither might be indicated by the employment of
instruments. Still, I must repeat, that of the use
of callipers as instruments for measuring the
comparative size of the two sides of the chest, I
have no experience. I may therefore be, perhaps,
considered unqualified to form an opinion of their
supposed advantages.

Mensuration 1s principally available, as a means
of diagnosis in diseases of the chest, in the case of
inflammatory, or of other effusions into the pleura.
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It has been already stated more than once, that
the first mechanical result of fluid effused into the
pleura is to compress the spongy tissue of the
lung, and that, supposing the lung to be free from
adhesions to the costal pleura or the diaphragm,
and to be otherwise healthy, as the quantity of
fluid increases, a corresponding portion of air is
usually squeezed out of the organ; till it is at
length reduced to a small dense mass closely
pressed against the spine. The mediastinum is
at the same time pushed over to the opposite side
of the chest. It is then, but ordinarily not till
then, that the less yielding parietes of the chest
begin to be enlarged,—it is then, therefore, but
commonly not till then, that mensuration becomes
effective as a means of diagnosis of effusion into
the pleura. One side of the chest, therefore, may
be quite full of fluid, without any appreciable
enlargement. It is mot until it becomes, what
may be said to be, more than full, that the ribs
begin to be expanded, or the intercostal spaces
“begin to bulge.

But it must be ever borne in mind, that one side
of the chest may be enlarged without any fluid
existing in the pleura,—as from aneurism, from
malignant disease of the lung, of the lLiver, or
spleen, and from other morbid growths, as well as
from local emphysema the product of local obstrue-
tion. It must also be remembered, that the pleura
may, on the other hand, be quite full of fluid, and
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may yet be not only not larger, but even smaller,
than the opposite or healthy side. After one or
more attacks of pleurisy, a portion of the fluid
may have been absorbed, and, from the lung being
firmly bound down by adhesion, and therefore in-
capable of expansion, the ribs may have fallen
in, and the side have consequently become de-
creased in size in proportion to the amount of
fluid removed.

Mensuration, then, should not only never be
considered as a determinate mode of deciding
upon the presence of fluid in the pleura, when
taken alone ; but 1t should ever be regarded as of
comparatively little value in confirming the diag-
nosis of its presence, derived from other sources,
or dependent upon other modes of exploration.

This is more especially necessary to be con-
sidered where the operation of paracentesis is
contemplated. For if, in a case of urgent dysp-
neea threatening immediate suffocation, the cause
of which 1s supposed to be connected with effusion
immto the pleura, the trochar were plunged into
the larger side, considered, on account of its size
alone, to be the diseased side, it would not un-
frequently happen that the healthy side would be
punctured ; the not improbable result of which
might be, that the healthy lung would be collapsed
by the admission of air into the pleura, and the
patient fall dead at the operator’s feet.

This has already happened more than once
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from a mistake in regard to percussion, similar to
that which is now contemplated in reference to
mensuration. The more dull was incorrectly sup-
posd to be the diseased side, and to be filled with
fluid, while, in truth, it possessed its natural degree
of resonance, and only appeared to be dull in con-
sequence of the tympanitic resonance of the oppo-
site side, which resulted from pneumothorax which
was the real cuuse of distress. The trochar was
introduced, the air rushed in, the healthy lung was
collapsed, and, that of the other side being already
collapsed, the patients immediately dropped down
dead. Hence arises the very important practical
rule, never to introduce the trochar into one side
of the chest supposed to be diseased, unless it
has been previously ascertained that the lung
of the opposite side, if it be not absolutely
healthy, is, at least, capable of carrying on the
respiration.

It has been frequently stated, as if it were of
~ constant occurrence, that the side is enlarged
in pneumothorax. It is true that it may be
enlarged ; but it may be also smaller than natural, -
and it may be of the same dimensions as the
opposite one. There is no rule which can be in
this respect depended on.

Mode of measuring the chest.—The simplest
and best method of measuring the comparative
size of the two sides of the chest appears to be
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the following:—A piece of tape is passed round
that portion of the chest especially selected for
:irlmeasm*ement, and, while the two extremities of
the tape are brought forward, it is marked with
ink at the part at which it crosses the spine. The
finger of an assistant keeps 1t fixed at that part,
and the ends are then pulled tight, and carefully
marked upon the exact spot at which they meet
in the centre of the sternum. The space between
the marks at the ends, and in the centre of the
tape, of course indicates the difference, if any, in
the bulk of the two sides.

The examiner will be often much surprised to
find how very little this difference really is, though
to the eye the enlargement of one side appears
to be very decided. He must be especially care-
ful that the tape is even and straight; as a slight
twist, or a very little obliquity in its direction,
may be sufficient to reduce to nothing the very
trifling difference which may really exist.

If now the examiner be desirous to measure
the expansibility, or the capability of expansion,
of the two sides, he has only to request the assis-
tant to keep his finger firmly pressed upon the
mark of the tape upon the spine; to draw the ends
moderately tight up to the marks as before; to
hold them loosely in his hand, so that they may
slip easily; and direct the patient to take a deep
mspiration or two. The portion of tape which

M
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slips beyond the mark on each side will be a
measure of the absolute expansibility of each.

When, as it indeed often happens, it is thought
desirable to attempt to ascertain whether the
process of absorption is going on, or whether the
fluid is upon the increase,—whether, in fact, the
side 1s progressively getting larger or smaller,—
the tape should be carefully preserved for future
use and comparison.

This, indeed, really appears to be one of the
most -1mportant applications of mensuration, as
regards effusion. Upon all future admeasure-
ments, the tape will be an index, or a sort of tide-
gauge, of the amount of fluid in the pleura, or,
at any rate, will correctly indicate the increase or
diminution which has taken place in the compara-
tive size of the two sides.



CHAPTER VII.
SUCCUSSION, OR EXAMINATION BY SHAKING.

SuccussioN is by far the simplest as it is one of
the oldest modes of examining the chest in disease.

When a cask containing beer, or other fluid, is
really ““full to the bung,” or when a glass vial
is filled with air alone, no sound is excited by
their being shaken. But when the cask contains
air as well as beer, or when there is a little
water in the vial, a distinet noise is heard when
they are respectively agitated, in consequence of
the free motion of the different fluids over each
other; the vibrations produced in which are com-
municated to the wood of the cask, or the glass
of which the vial is made, and thence to the
surrounding air. Similar facts are observed in
disease.

When the pleura contains fluid alone, whether it
be in large or in small quantity, no sound results
from shaking the body. When it contains only air,
as in cases of simple pneumothorax, even violent
agitation of the trunk is not accompanied with
sound. But when, from any cause, air and fluid
exist in the pleura at the same time; when,
whether 1t arise from an empyema giving way, and
partially emptying itself through, a bronchial
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tube, from a phthisical vomica bursting into
the pleura, or from an opening with the external
air being effected by gangrene of the lung, gas
gains admission into the serous membrane, and
pleuritis with effusion results; then a very well-
marked sound, resembling the rattling, or squash-
ing of fluid in a cask, may very generally be heard
upon any violent agitation of the patient’s body.
This is Succussion. Itis unnecessary to describe
1t farther. It is like the noise produced by shaking
fluid in a cask. It can scarcely be mistaken.

Mode of effecting Succussion.—Sometimes
the mere jerking of the body, or a sudden twist
made by the patient himself, is sufficient to pro-
duce Succussion, and it may be generally made
to appear, by an assistant shaking the body, while
the ear of the examiner is applied to the chest.
The most common, though somewhat clumsy
mode of eliciting the sound, is for the person
examining to give the body a good shaking, and
" then to put the ear down to the chest. But as
individuals suffering from the complaints with
which pneumothorax is associated, are ordinarily
feeble, and often greatly exhausted, the least
distressing, and, upon the whole, the most satis-
factory mode of eliciting Succussion, is by press-
ing the ear firmly upon the parietes of the chest,
and while grasping the patient's body with one
arm, swinging it gently to and fro, and then sud-
denly stopping the motion. When the sound is
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distinetly audible, this simple mode of proceeding
will almost certainly produce it.

The sound of Succussion may differ in tone, as
in distinctness, according to the comparative
amount of the air and fluid present in the cavity.
It is loud, deep, and resonant, when the cavity is
large, and when the quantity of air is compara-
tively great. It i1s more feeble and treble when
the cavity is small, or when in a cavity of large
size there exists only a small quantity of air.

As it not unfrequently happens in pneumo-
thorax with effusion, particularly in the latter
stages of the complaint, that the gas is either
absorbed, or driven out of the pleura, in conse-
quence of the gradual increase of the fluid effused,
the succussion may gradually decrease in dis-
tinctness and resonance, and at length entirely
disappear. This usually arises, not, as has been
sometimes incorrectly supposed, in consequence
of the aperture into the pleura being closed, but in
consequence of the serous membrane being quite
full of fluid, and therefore incapable of admitting
the presence of air.

But is Succussion pathognomonic, or only a
characteristic, of pneumothorax with effusion ?
It is certainly a characteristic, but, as certainly, it
is not a pathognomonic sign of the disorder. 1t
has been stated, that a very large vomica con-
taining some fluid, together with the air with
which such cavities are ordinarily filled, has on
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some very rare oceasions been known to have given
rise to Succussion, as well as to metallic tinkling.
I have never myself known it to arise from such
a cause, nor have I any recollection of meeting any
individual who had himself heard it under such
circumstances. But it is clear that such a case
might occur, and it is probable that some such
cases have already occurred. :

But I have frequently heard that which, without
great caution, is exceedingly apt to lead to error,—
I mean the exactly similar sound which often
arises from shaking the body, when the stomach
contains a mixture of air and fluid. Both sounds
are often heard and felt by the patient himself,
and both are sometimes heard by persons stand-
ing near to him, without applying the ear to the
chest. The best mode, and In some cases the
only mode, of discriminating between the two, is
to examine the patient frequently, when the
stomach is empty, as well as when it is full, and
before as well as after his meals. Other physical
-signs, and other general symptoms, and the
history of the complaint, will of course mate-
rially contribute towards the diagnosis; though,
without repeated and careful examinations, it is
sometimes exceedingly difficult to arrive at cer-

tain conclusions upon the matter.

THE END.
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M Taxidermy =
"i."urm:l’s Shellaof the I.’nﬂllshls]anda
Waterton's Essays on Natural History
Wiestwood's Classification of Insects
Zoology of H.M.:5.8" Erebus and Terror

NOVELS AND WORKS OF FICTION.
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o b
=

ﬂ.m:,r 3 iMrs J) Nowels - - - 7
Dunlop’s History of Fi!:tll:l;ll - - = 10
Fawn of Serturins - - - - 11
Marryat’s Masternan REHII]I' - = « 20
T Privateer's-0an = - = M

iy Settlers in Canada - = M)

% Mission; or, Sccenes in Alrlca 1]
I'r:nclt,s, A Tale of Athens - -
Southey's, The Doctor, ete. Vol 1I.."[+ - R
Twelve Years Ago = Bl
Willis's (N.P ]!Duslms atlirs. . = ¢ &%

TO MESSRS. LONGMAN AND c0.’S CATALOGUE. o
Gower's Scientific Phenomena ['n“'l:'g L
l'..rmham 4 Knglish - = 12 AND DICTIONARIES. ages
Grant’s Letters from the Mmmt 1ing - 12 Blnine's, of Moeal Sporta = = - -/
Guest's M: 1b|1:?glnn - - - =12 Breande's, of Science, Literature, amd Art 7
Hund-Book of Taste A IR e Copland's, of Medicine = - - = 8
Higgins's Anacalypsis - - = - 13 Creay's, of Civil Engincering - - ki,
i C‘{Itu- Drewids - IR T Gwilt’s, of Architecture - = - - - 13
Hobibes s [ Thos.) LI:.I'I'I'U-'III. b “‘Fl}ﬂﬂ - 14 Jrl.'lhtll-:ul:l. s Furmecr - = = = 1
Howitt’s Rural Life of Englaud = - 14 Loudon’s, of Trees and S'In'uhs - = 13
1] Visits to Remarkaile Places - 14 ' of Gardening - - - - 18
b Htudent Life of German = 15 .y OF Agricultare - = = - 18
e Rural nnd Social Life of Germany 15 e of Plants = 2 = = - 18
Colonization wnd Christinnity = ]E of Rural Architecture - =l s,
JBEEHLH on Chess Openings - S M*Culloch’s Geographical Dictionary = 20
Jeffrey’s (Lord) Contributions - = 1:1 s Dictionary of Commeree™ = 20
E’“E 5 ,E'T'Eﬂl -) Argentine Republic - - i{,: Murray's £ne I'.LIupendLa of Geography - 22
I ugs:n f[?-![]:it}lhﬁn::}}“qcénc;ll:nﬁt Lum-prun-;n 15 E.{:" = "“' anluisctuces, snd Mines o ool
a it - -
Har-:ulu:r isfrltlc'l.l n'mm-:li Hrsﬂvnwl F:‘E"“Tc JI!; SUatels Domehlic Ebmmmf >
ackintosh’s (Eicd.) Miscellaneous Works
Maitland’s Church in Catacounbs = POETRY AND THE DRAMP"‘
Michelet's Pricsts, Women, and l-mmlues- 21 Aikin's (IDr.) British Pocts - 26
L The Pmp]e = = - 21 Biirger's Leonora, by Cameron - - q
MNecker De Sanssure’s on h:luunnun - B {:1.p|f._|.nf s Walter Gray - = - - B
Perry On German University E'I“‘-Mi'ﬂ“ - H Collier's Roxburghe Ballads - - - 8
_Peter Plymley's Letters - - = M Costello’s Persinn Rose Garden = = B
Plunkett on the Navy - - 24 Goldemith's Poems = - = = . 1%
Pyeroflt's English Course nl'!h:admg - B4 Gray's Elegy, illaminated z = = 12
Roget's Economic Chess-bonrd - - 26 Gutch’s Ralin Hode e e e T
Rowton’s Debater - A T Horace, by Tate =r vl e an e gl
Sandford’s Parochialin - = 26 Howite"s (Mary) Ballads T |
Seaward’s Narrativeof his "i‘mpwru,k - 26 L. E. L.'s Poetical Works - 2 - 17
Southey's Common-Place Book - - 28 L.nn-mud s Anthologin Oxoniensiz - - 18
The Jl.lll:u.ti:u'. ete. Vol.VI. - 2 Macaulay's Lays of Ancient Rome - - 19
&nc'_? Bmith’s Works - - - . I8 Mackay's English Lokes = - o« = 14
tomson an Foud of Animals, ete, - - Montgomery's Poetical Works = = 22
Walker's Chess Studies - - - - 31 | Boore's Poctical Works = = . - 22
‘lr‘lu’lll'lL:n.l;,,r]:ur:r_-r s (Lady) Diary = - - &2 s Lalla Rookh ey g R - 2
Zumpt's Latin Grammar - = - = §2 w»  Irish Meladies - - B - EJ
”‘,[“”], u! Flowers - - ot - - 2%
NATURAL HISTORY IN GENERAL. | poois Bleataunce - - - - -
Catlow's Popular Conchology = o Reynard the Fu:-. = SR 2 a5
Doubleday's Butterflies nmd Moths = 10 Shakspeare, by Bowd] 2 = g'}'
Drummond's Letters to a Naturalist = 10 Sheldon’s D-Ih:;"strr.lu. P = = = a7
Gray's Figures of h}ol'lnsuuus Animals = 12 Sophocles, by me:ud T i a5
o 2nd Mitehell's E;:cul:"mp = = 12 | Southey’s Poetical Works SR O T
- - 12 4 ATl SRy
[{1r1:|3r and '-'upetl.ce 5 Entuml:tl.ugy - - 16 Ep:r:r. of mlirﬁ:':,';dr;mm i i Lot EE
Eee! &]!‘r;;:-im}.u;!' Naturni Hlst : H’ {‘Ilmhmn 3 Searon 4 g &
N:;ﬁwﬁ Fnalo rﬂflthl., E-ughsm?'nnts 7 _5;3 Vatts's (A. A.) Lyrics of llu: Heart - &l
stephens” British Coleoptera = B
Swainson on the Study nt’Natu‘mI Ihsl,nr_,r ) POLITICAL ECONOMY AND
L Auimals = 29 STATISTICS.
B Quadrupeds - - - - 20 G
Birds it . ag ilbart on Banking - - - 12
:: Anitiials L ]!I-[mmgcru.s - oy M*Culloch’s Geographical, Stullst:cnl and I
i Fish, A|n|r|u|.rla.1.m & R-cpllll:a 29 Historical Dictionary =" =)
T:usecln 0 M*Culloch's Dictionary of {:nmmerce - o
:: Malacology T i) i Literature of Polit. Economy I:J
Habits and Illst:ncts - 29 ”

g¢ Ou Taxation and I"umhlé -
sy Statistics of the British Empire
Marcet's Conversations on Polit. Economy "'II

Registrar-General's Reports - - - 25
Symnonds’ Merchant Seamen’s Law - 29
Thornton on Over-population - - = &0
Tooke's History of Prices = = = 30
RELICIOUS AMD MORAL
WORKS, ETC.
Amy Herbert, edited by Rex W. Sewell 5
Barrett's Old Testament Criticisms - - 6
Bloomfeld’s Greek Testament = 6
o College aml School dlttu - . 8
Lexicon to Greek Testament 6§
Bnuxcn"s Chuarch of the Future = ok
Burder's Oriental Customs - - = =
Burns's Christinu Philosophy = = = 7
g3 Christian Fragments - - - =
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CLASSIFIED INDEX,

Pages
Calleott’s Scripture Herbal - - = B
[3uupl:r's Sermong = - = = - B
Dale’s lomestic Litargy - L] - 0
L¥ibdin®s Sundn}r Library = e i | 1]
Doddridge’s Family Expositor - = 1
Englishman’s Hebrew Concordance - 11
Greek Concordance = = 11
Ftheridge's Syrian Churches = L
Fitzroy's [Lady) Bcn ture Conversations 11
Forster's &-hstnru:nl Geography of .r'Lru.lrll 11
. Life of Bishop Jebb - - 11
E:mm Oxford t?l I'liml.' : = - = =S
ascovne on the pocalypse 11
Gl.,r:r'gdc, edited by the Rev, W, Sewell - 12
Hook's (Dr.) Lectures on Passion Week 1y
Horne’s Introduction to the Scriptures - 34
yr  Compendinm of ditta =y
Hnrslg:.r 5; p-) Biblical LILIILIEII'I =0 =k
salms = = =
Jebb's Correspondence \!Elh Knox - - 15
s * Translation of the Psalms = = 15
Kip's Christmas in Rome - - = = 16
HKunox®s (Alexander] Remains - - = 15
Laing's Notes on the Germaw Schism = g
Lanecton Pmsunn ¢ - = - = 16
Letters to m NOWEE }rlenda R
Maitland’s C I.IN.‘.'I:I. in the l'..-:u.l: I.E‘DI'I-'I F.rs = o
Margaret Percival = - 9
Michelet's Priests, Wi nmcm and Fnunhw a1
and Quinet's Jesuits - |
Milner's Church History - - = 91
Moore on the Power of the Snul - - 0a
5y on the Use of the Body - = a3
Mosheim's Eeclesiastical Illstu:q. - = aa
My Youthful Companions =i e - o3
FParables = - - = - g
Parkes's Ilmnestm ]:Iutu:s - = = og
Pearson’s Ftrarers. for Families - = a3
Peter Plymley’s Letters = - = oy
Pitman’s Sermons on the P‘:.-L'I.ms - - 0§
Quinet’s Christianity - - - a
Riddle’s Letters from a (ruﬂl'll.lhrl - - o5
Sandford On Female lmprovement = = o5
iF On Woman - = = =W
g5 & Porochialia - = - = ag
Sermon on the Mount (The) - = = u
Shepherd’s Hore Apostolica: - -
Smith's Female Disciple - - - - oy
s (G Perilous Times - - - o7
" Religion of Ancient Britain 27
Sacred Annals - = - 27
Snulhny & Life of Wesley - - - By
Stebhing’s Church H:u:tur_'r - = = o
blenpl{:mn - = - - oq
l]nr.:.r Smith's Errmaha . - - 95
ate’s History of St, Paul 249
Tayler's(Rev.C.B.) Marguret ; Dr, l'he Pcur]: o
29 " SEFMONS - = 29
" »» llum Melder = -
ady Mary - - 29
Tn]rlur 5 {Jemm i 'Wurin. - - I
Tomline's lotroduction to the I.hl:.lu - 30
Trevor; mthel\.tw St. Francis = - 30
Trollope's Analecta Theologica - = O
I"un:-rr’s Sacred History - - - 30
Twelve Years Ago = - = BTG
Wardlaw On Socinian Controversy = 3
Weil's Bible, Koran, and Talmiud = - 32
Wilberforce's View of hiristianity - 32
Wilkinson s Catechisms of Church Hu-tor} az
W!'ilﬂul,.hhk 5 (Lady) Dinry - - a2
Wooudw & Essnys, Scrmons, ete. - 32
RURAL SPORTS.
Blaine's Dictionary of Sports = = -« §
Ephemera on Angling . - - = 1
Hansard"s Fishing in Wales - - - 13
Hawker's [nstructions to Sportsmen - 13

Pages

Lioudon's
Stable Talk sad Table Talk - =

THE SCIENCES IN CENERAL,
AND MATHEMATICS.

Bakewell’s Introduction to Geology
Balmain’s Lessons on Chemistry =
Brande's Dictionary of bt‘lf-‘lll-'h ele.
Brewster's Optics = = =
Conversations on Mineralogy -
Dels Beche on theGeology Ofc'ﬂrﬂ'"ﬂﬂ
Dronovan's Clmmlstrv -
Farey on the Steam Engine = =
Fosbroke on the Arts of the Ancieuts
Gower's Scientific Phenomena -
Greener on the Gun
Herschel's Natural l‘hilnmpllr
Astronomy -
Hollaud's Manufactures in Metal
Humboldt's Cosmos = =
Hunt's Researches on Light =
Kater and Larduer's Mechanics
La Place’s System of the World
Lardner's Cabinet Cfclupa'd:a
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* Hydrostatics and Pneumatics

1 and Walker’s Eleetricity =
»” Arithmetic - = L e
" Gieometry = - 5

Treatise on Heat -
Lerebours On Photography -
Marcet's Conversations on the Seiences

Memoirs of the Geological Survey = -
Moseley's Practical Mechanics -
g2 FEngineering and !‘Lﬂ.iul:ﬂure

NE‘!ljlt s Mensuration -
Owen's Lectures On 'r‘i.'-'l'l’lpll."ilti'l'c ﬂnatumr
Pearzon's Practical Astron :}m;p - -
Peschel’s Physics -
Phillips's PJI.IIE-U?IGIEFUES-II.EDFCEIHW A1, :te
3, Guide mGemogr
Fo Treatise on Geo .ug_-p - -
Poisson's Mechanics
Portlock’s Gﬁulﬂ-?‘ of Lunﬂ.undnr_lr
Powell’s Natural Philosoph
Qnarterly Jourunal of the Ge {ugh;nl Societ
Ritchie (Robert) on Railwoys -
Topham's Agricultural Chemistry -
Whitley ‘s Agricultural Geology =~ -

TRAVELS.

Allan’s Mediterrancan = -
ﬂuulbi. 5 World Surveved -
Costello’ {’Ml'ﬂj North Wales
De Custine’s Hugsin

De Strzelecki’s New ‘iuuth W'Llcb
Erman's Travels through Siherin
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Harris's Highlands of Ethiopia
Kinga (Col.) Argem’me llepuhhl:
Rip’s Holydays in Rome -
Laing's Tourin Sweden =
Mackay's English Lakes -
Montauban's Wanderings -

Parrot's Ascent of Mount Arnrat
Paton's [AA) Servia -

» Modern "-_'rr:lu.n:
Pedestrion Reminizscences - =
Schopenhaner’s Pictures of Travel -
Seawnrd’s Narrative of his Shipwreck
Tischendori®s Travels in Russia =
Von Orlich’s Travels in Indin -

VETERINARY MEDICINE

Miles On the Horse's Foot -
Stable Talk and Table Talk -
Thoemson on Fattening Cattle

Winter On the Horse - =
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NEW WORKS AND NEW EDITIONS.

ABERCROMBIE.—ABERCROMBIE'S PRACTICAL GARDENER, AND
IMPROVED SYSTEM OF MODERN HORTICULTURE, alphabetically arranged.  dth
Edition, with an Introductory Treatise on Vegetable Physiology, and Plates by W. Salisbury.
1Zmo. Gz, boards.

ABERCROMBIE AND MAIN.—THE PRACTICAL CARDEMER'S COM-
FANION; Or, Horticultural Calemdar: to which is slded, the Garden-Seed amd Plant
Estimate. Edited, from a M35, of J.Abercromble, by d. Main, Sth Edition. 32mo. 5. 0d. sewed.

ACTON (MISS).—MODERN CCOKERY,
In all its Branches, reduced to a System of Ensy Practice. For the use of Private Families.
In o Series of Practical Receipts, all of which have becn strictly tested, and are given with
the most minute exaciness. By Eliza Acton. New Edition, towhich are added, Directions
for Carving. Foolscap 8vo. with Plates and Woodcuts, 7. Gd. cloth.

ADAIR (2SI ROBERT).—AN HISTORICAL MEMCIR OF A MISSION
TO THE COURT OF VIENNA IN 1506. By the Right Honorable Sir Kobert Adair, G.C.B.
"'""‘l;,"“""l';"'ﬁ“" from hisz Despatches, published by permission of the preper Authorities.
Svo. 15+, cloth.

ADAIR (SIR ROBERT) —THE NECOTIATIONS FOR THE PEACE OF
THE DARDANELLES, in 1808—9; with Despatches and Official Documents. By the
Right Honorable Sir Robert Adnir, G.C.B. Being o Sequel to the Memoir of his Mission
to Viennain 180. 2 volz. S8vo. 281, cloth.

ADSHEAD.—PRISOMNS AND PRISONERS.
By Joseph Adshead, Svo. with Illustrations, 7s, Gd, cloth,

AIKIN.—THE LIFE CF JOSEPH ADDISON.

Iustrated by many of his Letters and Private Papers never before published. By Lucy
Alkin. 2 wols. post 8vo. with Porteait from Sir Godfrey Kneller's Picture, 155. cloth.

ALLAN (J. H.—A PICTORIAL TOUR IN THE MEDITERRANEAN ;
Comprising Malta, Dalmatia, Turkey, Asia Minor, Grecian Archipelago, Egypt, Nubia,
Greece, Sicily, Italy, aml Spain. J. H. Allan. 24 Edition. Imperinl dto. with upwards of
40 Ij,:.lmgmlult:qi Irawings, and 70 Wood Engravings, 3/, 3. cloth.

AMY HERBERT.
By a Lady. Edited by the Rev. William Sewell, B.D. of Excter College, Oxford, New
Edition. 2 wvols. foolscap Svo. 95. cloth.

ARTISAN CLUEB (THE).—A TREATISE ON THE STEAM ENCINE.
In its application to Mines, Bills, Steam Navigation, and Railways., By the Artisan Club.
Edited %}- John Bourne, C.E, 4to. with 30 Steel Plates, ¢te., and about 350 Wood En-
gravings, 27s. cloth,

BAEKEEWELL.—AN INTRODUCTION TO CEOLOCY,
Intended to convey Practical Knowledge of the Science, and comprising the most important
repent Discoveries : with Explanations of the Facts and Phenomena which serve to confirm or
invalidate various Geological Theories. By Robert Bakewell. Fifth Edition, considerably
enlarged. Svo.with numerous Plates aud Woodcuts, Z1s. cloth.

BALMAIN.—LESSONS ON CHEMISTRY,

For the Use of Pupils in Schools, Junior Students in Universitics, and Readers who wish to
learn the fundamental Principles and leading Facts: with Questions for Examination,
Glossaries of Chemical Terms and Chemical Symbols, and an Index. By Willlam H. Balmain,
With numerous Woodceuts, illustrative of the Decompositions. Foolscap Svo. G, cloth,
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6 NEW WORKS AND NEW EDITIONS

BARRETT.—A SYNOPSIS OF CRITICISMS
Upon those Passages of the Old Testament in which Modern Commentators have differed
from the Authorized Version: together with an Explanation of variouns Diffieultics in the
Hebrew and English Texts. By the Rev. Richard A, F. Barrext, M. A, Fellow of King's
College, Cambridge, Vol. I Svo, 35, cloth; orin 2 Parts, 142, each,

o  Publishing in Quorterly Helf-Polumes. Fol. IE Part £, will be published on the
SUI..F: of June,

BAYLDON.—THE ART OF VALUING RENTS AND TILLACES,
And the Tenant’s Right of Entering and Quitting Farms, éxplained by several Specimens of
Valuations; and Remarks on the Cultivation pursued on Soils in diferent Sitcations.
Adapted to the Use of Landlords, Land-Agents, Appraisers, Farmers, and Tenants. By
J. 5. Bayldon, 6th Edition, corrected and revised by John Donaldson. Svo. 105, 6d. cloth,

BAYLIS.—THE ARITHMETIC OF ANMUITIES AND LIFE ASSURANCES
Or, Compound Interest Simplified: explaining the value of Aunnuitics, certain or contin-
gent, on one or two Lives, and the values of Assurances in Single and Annual Payments ;
and comprehending the values of Lenses, Pensions; Freeholds, and Eu?craiﬂ-nur{ Sums, in
possession or expectation, immediate, deferred, or temporary. Illustrated with practical
and familiar Examples. By Edward Baylis. Svo. a5, cloth.

BEDFORD CORRESPONDENCE.— CORRESPONDENCE OF JOHN,
FOURTH DUKE OF BEDFURD, selected from the Originals at Woburn Abbey, (1742-50).
With Introductions by Lord John Russell. 3 vols. Svo. 438, cloth,

*o* Fol. I, (1742-48), 18s, ; Fol. II. (1749-60), 17s.; Frol. I11., (1761-70), 15,

BELL.—LIVES OF THE MOST EMINENT ENGLISH POETS.
By Robert Bell, Esq. 2 vols. foolscap Svoe. with Vignette Titles,12s. cloth.

BELL.—THE HISTORY OF RUSSIA,
From the Earliest Period to the Treaty of Tilsit. Dy R. Bell, Esq. 3 vols. foolscap 8vo. 18s.

BELACK.—A PRACTICAL TREATISE ON BREWING.
Based on Chemical and Economical Principles : with Formule for Public Brewers, and
Instructions for Private Families. By Willinm Black. Third Edition, revised and cor-
rected, with congiderable Additions, Svo. 10s, 6d, cloth.—Also,

SUPFLEMENT, of REMARKS on BAVARIAN BEER, London Porter, the Influence of Elec-
tricity on Fermentation, and other Subjects. By Willlam Black. Svo. 2s. 6d. sewed,

BLAINE.—AN ENCYCLOPADIA OF RURAL SPORTS;
Or, a complete Account, Historical, Practical, and Descriptive, of Hunting, Shooting, Fishing,
Raving, and other Field Sports and Athletic Amusements of the present day., By Delabere
P. Blaine, Esfh, author of ** Canine Pathology,”™ cte. ete,  With nearly 600 Enpravings on
Wood, by R. Branston, from Drawings by Alken, T. Landseer, Dickes, ete, Svo. 6y, cloth.

BLAIR'S CHRONOLOGICAL AND HISTORICAL TABLES,
From the Creation tothe pregent Time : with Additions and Corrections from the mostaathen-
tic Writers ; including the Computation of St. Paul, as connecting the Period from the
Exode to the Temple. Under the revision of Sir Henry Ellis, K.H., Principal Librarian of
the British Museum, Imperial Svo, 31s. 6d. half-bound moroceo.

BLOOMFIELD —THE HISTORY OF THE PELOPONNESIAN WAR.
By Thueydides. Newly Translated into English, and accompanied with very ¢opious
N‘:JI.IEH, Philologieal and Explanatory, Historicnl and Geographical, By the Rev. 5. T.
Bloomiicld, I).1}, F.5.A. 3 vols. 8vo. with Maps and Plates, 2{. 5¢. boards.

BLOOMTFIELD.—THE HISTORY OF THE PELOPONNESIAN WAR.
By Thueydides. A New Recension of the Text, with a carefully amended Ponctuation ; and
copious Wotes, Critical, Philological, aud Explanatory, almost entirely original, but partly
selected and arranged from the Lest Expositors : accompanied with full Indexes. Illus-
trated by Maps and Plans. By the Rev. 5. T. Bloomfeld, I.D. F.5.A. 2 vols. 8vo, 38s, cloth.

BLOOMFIELD.—THE GREEK TESTAMENT :
With copious English Notes, Critical, Philological, and Explanatory. Formed for the uge
of advanced Students of Divinity and Candidates for Holy Orders. By the Rev. 5. T.
Bloomficld, D.D. F.5. A, 6th Edit. improved, 2 vols. 8vo. with a Map of Palestine, 40s. cloth.

BLOOMFIELD. — THE CREEK TESTAMENT FOR COLLECES AND

SCHOOLS ; with shorter English Notes, Critical, Philological, and Explanatory. By the
Rev, S,7T. Bll'm-ll'lﬁnld, D. D, Fourth Htﬁl‘.iun, ell]ur_gl,-rl mandd iIJIFIU'P-&EI-, with a New Map
of Syria and Palestine, and an Index, Foolacap Svo. 10s. Gd. cloth.

BLOOMFIELD.— GREEK AND ENGLISH LEXICON -TO THE NEW
TESTAMENT : especially adapted to the use of Colleges, and the Higher Clagses in Public
Schools ; but also intended as o convenient Manual for Biblical Stadents in general. By
Dr. Bloomfield. 2d Edition; enlarged, and improved. Foolscap Svo. 10s. 6d. cloth.
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PRINTED FOR MESSRS. LONGMAN, AND CO. 7

————

BOY’'S OWN BOOK (THE):

A Complete Encyclopmedia of all the Diversions, Athletic, Scientific, and Recreative, of Boy-
hood and Youth. 23d Edition. Square 12m0., withmauy Engravings on Wood, 65, boarids,

BRANDE —-A DICTIONARY OF SCIENCE, LITERATURE, AND ART;
Comprising the History, Description, and Scientific Principles of every Branch of Human
Huuwledge ; with the Derivation and Definition of all the Terms in general use. Edited by
W.'T. Brande, F.R.5.L.and E.; assisted by J.Cauvin. Svo. with Woodeuts, 31. cloth.

BRAY (MES.)—MRS. BRAY'S NOVELS AND ROMAMNCES,
Revised and corrected by BMrs. ['I-my. I 10 vols. feap. Svo., uniformly with the ** Standard
Novels,” with Frontispieces and Vignettes., df cloth; or sepurately Gz, each,

BRAY.—THE PHILOSOPHY OF NECESSITY;

Or, the Law of Consequences as applicable to Mental, Moral, and Social Science. By Charles
Bray. 2vaols. 8vo. 155, cloth.

BREAY.—AN ESSAY UPON THE UNIOM OF AGRICULTURE WITH
MANUFACTURES, AND UPON THE ORGANISATION OF INDUSTRY. By
Charles Bray. 12mo. ls.sewed.

BRAY.—AN OUTLINE OF THE VARIOUS SOCIAL SYSTEMS AND
COMMUNITIES WHICH HAVE BEEN FOUNDED ON THE PRINCIPLE OF
CO-UFERATION. Preceded by an Essay on the Union” of Agricalture with Manu-
factures, and on the Organisation of Industry. By Charles Bray. Post Svo. 58, cloth.

BREWSTER.—A TREATISE ON OPTICS.

By Sir David Brewster, LL. D F.R.5. etc. New Edition. FoolscapSvo. with vignette title,
and 176 Woodcuts, G5. cloth.

BUCKLER.—A HISTORY OF THE ARCHITECTURE OF THE ABBEY

CHURCH of 8T. ALBAN, with especial refercuce to the Norman Structure. By J, C.
and C. A. Buckler, Architects. Svo, with numnerous Hlustrations. [fn the press.

BUDGE (J)—THE PRACTICAL MINER’S GUIDE:
Comprising a Sct of Trigonometrical Tables adapted to all the purposes of Oblique or
Diagonal, Vertical, Horlzoutal, and Traverse Dialling ; with their application to the Dial,
Exzercise of Drifts, Lodes, Slides, Levelling, [nnecessible Distonces, Heights, ere. By
J. Budge. New Edition, enlarged, 8vo. with Portrait, 12¢. cloth,

BULL.—HINTS TO MOTHERS,
For the Managrement of Health during the Period of Pregnancy and in the Lying-in Room g
with an Exposure of Popular Errors inconnexion withthose subjects. By Thowass Bull, M. 1,
ath Edition, revised and considerably enlarged. Foolscap 8vo. 7s. cloth.

BULL.—THE MATERNAL MANAGEMENT OF CHILDREN,
In HEALTEH and DISEASE. By Thomas Bull, M.1Y. Physician Accoucheur to the Fingbury
Midwifery Institution, ete. New Edition; revised and enlarged. Foolscap svo, 7z, cloth,

BUNSEN—THE CHURCH OF THE FUTURE ;
Or, an Inguiry into itz Prospecta, Constitution, and lmport, with especial reference to the
Churel of Prussia. Tu which is appended, a Correspondence with the Wight Hon., William
Glndstone, By the Chevalier C, C. J, Buusen. ‘[ranslated wonder the superintendence of
the Chevalier Bunsen, Post Svo.

BURDER. —ORIENTAL CUSTOMS,
Applied to the lllustration of the Swcred Seriptures. By Dr, Samuel Burder, New
Edition, with Additiens. Foolscap S8vo. Bz, Gd, cloth,

BURGER.—THE LEONORA OF BURCER.

Translated by Julia M. Cameron. With Six lurge Tllustrations, drawn on Wood by D,
Maclise, K.A. engraved by John Thompson, Crown 4to, 15, cloth,

BURNS.—THE PRINCIPLES OF CHRISTIAN PHILOSOPHY ;

Containing the Moctrines, Maties, Admonitions, and Consolations of the Chreistian Religion,
By John Burns, M., F.R.S5, Gth Edition. Foolscap Sve. 63, 6. cloth,

BURNS —CHRISTIAN FRACGMENTS ;
0r, Remarks on the Mature, Precepts, and Comforts of Religion. By John Burns, M1,
F.i.5. Professor of Surgery in the University of Glasgow, author of *The Principles of
Christian Philosophy.' Foolscap Svo. G5 cloth.

BUTLER.— A SKETCH OF MODERM AND ANCIENT GEOCRAPHY.
By Samuel Butler, 11, Inte Lord Bishop of Lichficld and Coveotry ; and formerly Head
Master of Shrewsbury School. New Edition, revised by the Author’s Bon,  Svo. S, bonrds.
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—

BUTLER.—AMN ATLAS OF MODERMN GEOGRAPHY. 1
Consisting of Twenty-three coloured Maps, from a New Set of Plates; with an Index of
nll the Names of Places, referring to the Latitudes and Lonritudes. By the late Dir. Butler,
Bishop of Lichfeld. New Edition, corrected. Svo. 125, hall-bound.

BUTLER.—AM ATLAS OF ANCIENT GEOCGRAPHY.
Consisting of Twenty-three coloured Maps: with an Index of all the Names of Plares,
referring to the Latitudes and Longitudes. By the Iate Dr. Butler, Bishop of Lichficld.
New Edition, corrected. Svo. 1235, half-bound.

BUTLER.—A CEMERAL ATLAS OF MODERM AND ANCIENT CGEOCRAPHY .
Consisting of Forty-five colourcd Maps, and copious Indices referring to the Latitudes and
Longitudes. By the Iate Dr. Botler, Bishop of Lichficld, New Edition, from an entirely
new and corrected set of Plates. 4fo, 245, half-bound.

CALLCOTT.—A SCRIPTURE HERBAL:
© With upwards of 120 Wood Engravings. By Ludy Calleott. Square crown Svo, 11,55, cloth.

CARTOONS. —THE PRIZE CARTOONS EXHIBITED IN WESTMINSTER™=
HALL, Published under the Sanction and Patrovage of Her Majesty’s Commissioners on
the Fine Arts.  The size of the work is large folio. The price of the Eleven Engravings,
in a neat Portfolio, 5, bs.; Proofs before letters, 1. 8s. [Early in May,

CATLOW.—POPULAR CONCHOLOQY ;
Or, the Shell Cabinet arraneed : beingan Introduction to the modern System of Conchology;
with a sketch of the Natural History of the Animals, an account of the Formation of the
Shells, and a complete Deseriptive List of the Families and Genera. By Agnes Catlow.
Foolscap Svo.with 312 Woodeuts, 10s, 64, cloth.

CHALENOR.—WALTER GRAY,
A Ballad, and other Poems. By Mary Chalenor. 2d Edition, with Additions, ineluding the
Author's Poetical Remains., Foap. Svo. Gs. cloth.

CLAVERS,—FOREST LIFE.

By Mary Clavers, an Actual Scttler; anthor of *¢ A New Home, Who 11 Follow?? 2 vals.
fﬂ;flih Svo. 125 cloth,

COCKS (C.—BORDEAUX, ITS WINES, AND THE CLARET COUNTRY .
By C. Cocks, B.L., Profegzor of the Living Languages in the Royal Colleges of France;
Tranzlator of the Works of Michelet, Mignet, and Quinet. Post 8vo. with View of Bordeaunx,
8. Gd, cloth,

COLLEGIAN'S GUIDE (THE);

[}1-" Hecollections of College Days; retting forth the Advantages and Temptations of a
University Education, By twse wwaaee R A Coll, Oxon. PostSvo. 10s, Gd.cloth.

COLLIER (J. PAYNE.)—A BOOK OF ROXBURGHE BALLADS.
Edited by John Payne Collier, Esq.  Feap. 4to. with Woodeuts, 21s, boards ; morocco, 35s.
fhonnd by Hapday).

COLTON —LACOMN: OR, MANY THINGS IN FEW WORDS.
By the Rev. C. C. Colton. New Edition, Svo.12s. cloth.

CONVERSATIONS ON BOTANY.

gth Edition, improved. Foolseap Svo. with 22 Plates, 7s. 64, cloth ; with coloured Plates, 135,

CONVERSATIONS ON MINERALOCY.

With Plates, engraved by Mr. and Mrs. Lowry, from Original Drawings. Third Edition,
enlarged: 2 vols. foolseap Svo. 145. cloth,

COOLEY.—THE WORLD SURVEYED IN THE NINETEENTH CENTURY ;
Or, Recent Narratives of Scientific and Exploring Expeditions (chicfly undertaken by com-
mand of Foreign Governments}. Collected, translated, and, where necessary, ﬂ.hrillg;.cd.,
by W. D. Coo t'['-'. Esq., author of *“The History of Maritime and Inland Discovery,” in
the Cabinet Cyclopedia, cte.

The First Volome containg * The Aseent of Mount Ararat.”® By Dr. Friedrich Parrot, Pro-
fessor of Natural Philosophy in the University of Dorpat, Russian Imperial Councillor of
State, ete. Svo, with a Map by Arrowsmith, and Woodeuts, 145, cloth.

#y ¥ Each volume will form, for the most part, a (Foark complete in itself, and the whole
Series will present an accurate and Tuminons p:"-‘!!r:rr af all the known portions af the
earth. The Second Work of the Series, ¥ Krinan's Travels throngh Siberia,” iz in the press,
i 2 #rols. Spa.

CODLEY.—THE HISTORY OF MARITIME AND INLAND DISCOVERY.
By W. D, Cooley, Esq. 8 vols. foolseap Svo. with Vignette Titles, 15a. cloth.
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COOPER (REV. E.)-SERMONS,
Chiefly desipned to clucidate some of the leading Docteines of the Gospel. To which iz added
&n Appendix 'L'I:rulﬂltll-{l r Sermons préached on several Public Oecasions, and printed by
desire. By the Rev. Edward Cooper. 7th Edition, 2 vols. 12mo. 105, boards.

COOPER (REV, E.)—PRACTICAL AND FAMILIAR SERMONS,

Designed for Parochial and Domestic Instruction. By the Rev, Edward Cooper. New Edi-
tions. 7 wvols. 12mo. 11, 18s. boards.

*.% Fols.1liod, 53. eachy Fols. b te 7, G5 cack.

COFMLAND.—A DICTIONARY OF PRACTICAL MEDICINE ;
Comprising General Pathology, the Nature aud Treatment of Diseases, Morbid Structures,
and the hzorders especially incidental te Climates, to Sex, and to the different Epochs of
Life, with numerous approved Formulie of the Medicines recommended, By James Copland,
M.IN., ete, ete. In3vols. Vols. landZ, Svo. 3. cloth; and Parts 10 and 11, 43, Gd. each,

*.* To be completed in One more Folume.

COSTELLO (MI3S)—THE ROSE CARDEN OF PERSIA.
A Series of Translations from the Persinn Poets. By Louisa Stuart Costello, author
of “Specimens of the Early Poetry of France,'' etc. Long Svo. with 12 Illuminated
Titles, and Borders printed in Gold and Colours, 18s, boards; or 3ls. 64, moroceo (bonnd
by Hoyday,.

COSTELLO (MISS)—FALLS, LAKES, AND MOUNTAINS OF NORTH
WALES; being a Pictorial Tour ﬂ]‘:‘m.li:'h the most illLErl:RﬁlrF parts of the Country. B
Louise Stuart Costello, author of **The Rose Garden of Persia,' ¢ Bearn and the Pyrrenees,'’
ete. Profusely illustrated with Views, from Original Sketches by D, H, M*Kewan, engraved
on wood, and lithographed, by T. and E, Gilks, Square Svo. with Map, 14s5. cloth.

CRESY (E.)—AN ENCYCLOPAEDIA OF CIVIL ENCINEERING, HISTORICAL,
THEORETICAL, nud PRACTICAL. By Edward Cresy, F.5.A, C.E. Hluserated by npwards
of Three Thousand Eugravings on Wood, explanatory of the Principles, Machinery, and Con-
structions which come under the :Direction of the Civil Engineer. One large Volume
8vo., upwards of 1,600 pages, 31, 13s. 64, cloth.

CROCKER'S ELEMENTS OF LAND SURVEYING.

Fifth Edition; corrected throughout, and considerably improved and modernizsed, b
T. ;. Bunt, ]:aml Surveyor, Brnstol. To which are added, TABLES OF SIX-FIGUR
LOGARITHMS, etc., superiptended by Richard Farley, of the Nautical Almanac Establish=
ment., PostSvo, 125, cloth.

CROWE.—THE HISTORY OF FRAMNCE,
From the Earliest Period to the Abdication of Napoleon. By E. E. Crowe, Esq. 3vals.
foolscap Svo. with Vignette Titles, 18s. cloth.

DALE (THE REV, THOMAS). — THE DOMESTIC LITURCY AND
FAMILY CHAPLAIN, in Two Parts: the First Part being Church Services adapted for
Domestic Use, with Prayers for every Day of the Week, selected exclusively from the Book
of Common Prayer. Part 11, comprising an appropriate Sermon for every Sumday in the
Year. By the Rev. Thomas Dale, M. A, Canon Hesidentiary of St. Paul’s, and Vicar of St.
Pancras, London, Post dto. handsomely printed, 2is. cluﬁi: or, bound by Hayday, 3la. Gd.
calf lettered ; 5. moroceo, with poffered edges.

DAVY (SIR HUMPHRY ].—ELEMENTS OF AGRICULTURAL CHEMISTRY

in a Course of Lecturcs. By Sir Humphry Davy. With Notes by Dr. John Davy.
Gth Edition. Bvo.with 10 Plates, 155, cloth.

DE BURTIN —A TREATISE ON THE KNOWLEDGE MECESSARY TO
AMATEURS OF PICTURES. Translated and ﬂl::r'nlgd,:ﬂ from the French of M. Francis
Havier De Burtin, First Stipendiary Member of the Royal Academy of Brussels in the Class
of Sciences, ete. By Robert White, Esq. 8vo, with [llustrations, 12s. cloth.

DE CUSTINE.—RUSSIA.

By the Marquis De Cuastine. Translated from the French, 24 Edition. 3 vols. post Svo.
::lfi.. EJ- ﬂ].l:l'l. -

DE LA BECHE.—REPORT ON THE GEOLOGY OF CORNWALL, DEVON,
AND WESTSOMERSET. By Henry T. De la Beche, F.R.S. ete., Director of the Ordnance
Gmlng\r:ﬂ Survey. Published b rder of the Lords Commissioners of H, M, Treasury.
&vo. with Maps, Woodcuts, and 12 large Flates, 142, cloth,

DE MORGAN.—AN ESSAY ON PROBABILITIES,

And on their Application to Life Contingencies and Insurance Offices. By Aug. De Morgan,
Esq., of Trinity College, CamUridge. Foolscap Svo. with Vignette Title, s, cloth.
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DE SISMGN_I.'II.—THE HISTORY OF THE ITALIAMN REPUBLICS =
Or, of the Origin, Progress, and Fell of Freedom in Italy, from A.D. 476 to 1805, ByJ. C.L.
Sismondi. Feap. Svo. with Vignette Title, fs. cloth,

DE SISMONDL—THE HISTORY OF THE FALL OF THE ROMAN EM=

PIRE. Comprising a View of the Invasion and Settlement of the Barbarians. By J.C. L.
De Sismondi. 2 vols. Feap. Svo. with Vignette Titles, 121, cloth,

DE STREELECKI (P. E.)—~PHYSICAL DESCRIPTION OF NEW SOUTH
WALES AND VAN DIEMAN'S LAND. Accomparied by a Geological Map, Sections,
and Diagrams, and Figures of the Organic Remains. By F. E. De Strzelecki. Svo. with
coloured Map and numerous Plates, 24s. cloth.

DIBDIN (THE REV, T. F.)—-THE SUNDAY LIBRARY 2
Containing nearly One hundred Sermons by eminent Divines. With Notes, ete. by the
Rev. T. F. Dibdin, D.D. 6 vols. foolseap Svo. with 6 Porteaits, 30s. cloth ; neatly half-bound
in morocco, with gilt edges, 24, 12, 6d.

DODDRIDGE,—THE FAMILY EXPOSITOR ; X
Or, n Paraphrase and Verzsion of the MNew Testament: with Critical Notes, and n‘Pra::tu:a’l
Improvement of each Section. By P. Doddridee, D.[». To which is prefixed, a Life of the
Author, by A, Kippis, D.D. F.R.5.and 8.A. New Edition. 4vols, 8vo. 11, 16s. cloth.

DONOVAN.—A TREATISE ON CHEMISTRY.
By Michael Donovan, Esq. M.R.[.A. 4th Edition. Fcap. Svo.with Vignette Title, Gs. cloth.

DONOVAN.—A TREATISE ON DOMESTIC ECONOMY.
By M. Donovan, Esqg. M.R.[.A., Professor of Chemistry to the Company of Apothecaries in
Ireland. 2 vols. foolscap Svo. with Vignette Titles, 12a. cloth.,

DOUBLEDAY AND HEWITSON'S BUTTERFLIES.—THE GEMERA OF
DIURNAL LEPIDOPTERA : comprising their Generic Characters—a Notice of the Habits
and Transformations—and a Catalogue of the Species of cach Genus. By Edward Double-
day; Esq. F.L.5. ete.; Assistant in the Zoological Department of the British Muoseum. Im=

erial 4to. uniform with Gray and Mitchell's Ornithology; illustrated with 75 coloured Plates,
¥ W. C. Hewitson, Esq. Author of * British Oelogy."
e * Publishing in Monthly Parts, 53. eack; each Part consisting of two caloured Plates; with
accompanying Lelter-press. Parl FIL will appear on the 13t of May.

DOVER.—LIFE OF FREDERICK II. KING OF PRUSSIA.
By Lord Dover. 2d Edition. 2 vols. Svo. with Portrait, 23, boards.

DRESDEN GALLERY —THE MOST CELEBRATED PICTURES OF THE
ROYAL GALLERY at DRESDEN, drawn on Stone, from the Originals, by Franz
Hanfstaengel ; with Descriptive and Biographical Notices, in French and German., Nos. 1.
to X1.1V., imperial folio, each containing 3 Plates with sccompanying Letter-press,- price
205, to Subscnbers; to Non-subseribers, 305, Single Plates, 125, each.

w2 To becompleted in a few more numbers.
DRUMMOND (DR. J, L)—=LETTERS TO A YOUNGC NATURALIST ON

THE STUDY OF WATURE AND NATURAL THEOLOGY. By James L. Druommond,
BM.D. Second Edition., Post Svo. with Wood Engravings, 7a. 6d. 5.

DRUMMOND.—FIRST STEPS TO BOTANY,
Intended as popular Hllustrations of the Science, lemding to it study as a branch of general
Education. By J. L. Drummond, M.D. dth Edit. 12mo.with numerons Woodeuts, ﬂa.%nar:ls.

DUNHAM.—THE HISTORY OF THE GERMANIC EMPIRE.
By Dr. Dupham. 3 vols. foolscap Svo. with Vignette Titles, 185, cloth.

By the same Author.
THE HISTORY OF EUROPE DURING THE HISTORY OF POLAND. Feap. 8vo. 6.

THE HISTORY OF SPAIN AND PORTU- OF GREAT BRITAIN. Foolscap Svo. 6s.
IR EO TR AR THF. LIVES OF BRITISH DRAMATISTS.
THE HISTORY OF SWEDEN, DENMARK, 2 vols. foolseap Svo. 12,

AND NORWAY. 3 vols. foolscap Svo. 18s.
DUNLOP (JOHN).--THE HISTORY OF FICTION :

Being a Critical Account of the most celebrated Prose Works of Fiction, from the earliest
Greek Romances to the Novels of the Present Age, By John Dunlop. 3d Edition, com-
plete in One Volume. Medium Sve. 15s. cloth.

ECCLESTON (JAMES).—AN INTRODUCTION TO ENGLISH ANTIQUITIES,
By James Eccleston; B.A. Head [Master of Sutton Coldfield Grammar School. Svo. witk
numerons [lonstrationg on Wood. [Nearly ready.
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ELLIOTSON.—HUMAN PHYSIOLOCGCY :
With which iz incorporated much of the Elcmentary Part of the * Institutiones Physiologice™

of J. F, Blumienbach, Professor in the University of Gottingen. By John Elliotson, M.D.
Cantab. F.R.S. Fifth Edition, Sve. with numerous Waouodeuts, 21,23, cloth,

THE ENCLISHMAN’S CREEK CONCORDANCE OF THE NEW TESTA-
MENT ; being an attempt at a Verbal Connexion between the Greek and the English Texts ;
including n Coneordance to the Proper Names, with Indexes, Greek-English and English.
Greek. 24 BEdition, carefully revised, with o new Lludex, Greek and English. Roval Svo. 42s.

THE ENGLISHMAN’S HEBREW AND CHALDEE CONCORDAMNCE OF
THE OLD TESTAMENT ; Leing an attempt at a Verbal Connexion between the Original
and the English Translations: with Indexes, n List of the Proper Names and their vccur-
FENCES, ete, ele. 2 vols. royal 8vo. 31 13s. 6. cloth ; large paper, 48, 14s. Gd.

EPHEMERA.—A HAND-BOOK OF ANGCLING ;
Teaching Fly }'is'hin%, Trolling, Bottom Fishing, and Salmon Fishing., With the Nataral
History of Hiver Fish, and the best Modes of Catehing them, By dphemera { of Hell's
Life in London), Foolscap Svo.with Mustrations, 9. cloth,

ESDAILE.—MESMERISM IN INDIA;

And its Practical ﬂﬁp]iuuﬁml in Surgery and Medicine, By James Esdaile, M. D. Civil
Assistant-Surgeon; B.1.C.5, Bengal. Feoap, 8vo. Ga. Gd. cloth,

'ETHERIDGE (J. W.—THE SYRIAN CHURCHES:

Their enrly History, Litargies, and Litersture, with a Literal Translation of the Four
Gospels from the Peschito, or Canon of Holy Scripture in use among the Oriental Christians
from the carlicst Times. By d, W, Etheridge.  19mo. 7=, Gd. cloth.

FAREY.—A TREATISE ON THE STEAM-ENGINE,

Historical, Practical, und Descriptive. By John Farey, Engineer.  4to. illustrated by
numeroas Woodeuts, and 25 Copper-plates, 51, 5s. in boards.

FAWN (THE} OF SERTORIUS. 2 vols. post Svo. 18s. cloth.

6 Ay g work that containg lively and graphic pictures of Uife and manners, in a distant age,
we commend it fo Lhe perusal uj'?nmr readers, " —Critic.

FERGUS.—THE HISTORY OF THE UNITED ETATES OF AMERICA,
From the Digcovery of America to the Election of General Jackson to the Presidency. By the
Rev. H. Fergus. 2 vols. foolsceap Svo. with Vignette Titles, 122, cloth.

FITZROY (LADY). —SCRIPTURAL CONVERSATICNS BETWEEMN
CHARLES AND HIS MOTHER. By Lady Cherles Fitzroy. Foolseap Svo, 4s. Gd. cloth.

FLORA.—THE SPECIMEN FLORA:
Or, British Botany exemplified by Plants from a Collectors’s Cabinet. Arranged by the
Author of ** The Pictorial Flora." Svo. 21s, in watered silk.

FORSTER.—STATESMEN OF THE COMMONWEALTH OF ENGLAND
With an Introductory Treatise on the Popular Progress in English History. By John Forster,
Esq. &wols. foolseap Svo. with Original Portraits of Pym, Eliot, Hampden, Cromwell, and an
Historical Scene after n Picture by Cattermaole, 11, 10s. cloth.

The above 5 vols, form Mr. Forster’s Portion of the Lives of Eminent British Statesmen, by Sir
James Mackintosh, the Right Hon, ‘I, P. Courtenay, and John Forster, Esq, 7 vols. foolscap
Svo. with Vignette Titles, 21, 25, cloth.

FORSTER (REV. C.)--THE HISTORICAL GEOCRAFPHY OF ARABIA;
0r, the Putrinrehal Evidences of Revealed Religion. A Memoir, with Illusteative BMaps and
an Appendiz, containing Translations, with sn Alphnbet and Glossary of the Hamyaritic
[;;;,-ﬂrl;].r_lnus recently discovered in Hadramaut. By the Rev. Charles Forster, .10, Kector of
Stisted, Essex; author of ** Mahometanism Unveiled." 2 vols. vo. 50s. cloth.

FORSTER (REV. C.l—THE LIFE OF JOHN JEEBB, D.D. F.R.S.

Late Bishop of Limerick. Witha Selection from his Letters. By the Rev. Charles Forster, B.I}.,
R ector of Stisted, Essex, and one of the Six Preachers in the Cathedral of Christ, Canterbury,
formerly Domestic Chaplain to the Bishop. 2d Edition. 8vo, with Portrait, ete. 1. cloth.

FOSBROKE.—A TREATISE ON THE ARTS, MANNERS, MANUFAC-
TURES, and INSTITUTIONS of the GREEKS and ROMANS. By the Rev. T, I, Fosbroke,
ete. 2 vols, foolscap Sve. with Vignette Titles, 125, cloth.

FROM OXFORD TO ROME: AND, HOW IT FARED WITH SOME WHO
LATELY MADE THE JOURNEY, Bya CompanionTraveller. Fep. S8vo. with Pt,, 6s, cloth.

GASCOYNE.—A MEW SOLUTION, IN PART, OF THE SEALS, TRUM-
PETS, and other SYMBOLS of the REVELATION of ST, JOHN: being an Attempt to
rove that, as far as they are fulfilled, they denote the Rise; Increase, amd I.;P.[ aturity, of the
E[.—m of Sin, and the Coming of our Lord Jesus Christ for his Destruction. By the Rew,

R. Gascoyue, A.M. Mickleton, near Campden, Gloucestershire, 18mo. 5. cloth,
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CGERTEUDE,
A Tale. By the author of “ Amy Herbert.!” Edited by the Rev. William Sewell, B.D., of
Exeter College, Oxford. New Edition, 2 vols. foolscap Svo. 9r. cloth,

GLLBART (J. W,—THE HISTORY AND PRINCIPLES OF BANK|NG.
B{ Jomes Willinm Gilbart, General Manager of the London and Westminater Bank.
Third Edition. Svo. 9s. bosrds.

GLELIG,—LIVES OF THE MOST EMINENT BRITISH MILITARY COM-
MANDERS, Bythe Rev. G. R, Glelg. 3 vols. foolscap Svo. with Vignette Titles, 183, cloth.

GOLDSMITH—THE POETICAL WORKS OF OLIVER COLDSMITH.
Niustrated by Wood Engravings, from the Designs of G. W. Cope. A, R.A., Thomas
Creswick, A.R.A., J,ﬂ.llt-l}rslc_-,', R.Redgrave, A.H.A., and Frederick Tayler, Members of
the Etching Clul. Edited by Bolton Corncy, Esq. Square crown Svo., uniform with
$ Thomson's Seasons,” 20, cloth; or 36s, bound in moracco; by Hapday,

GO0OD.—THE BOOK OF NATURE.
A Popular Hlusteation of the General Laws and Phenomena of Creation. By John Mason
Good, M.D.F.R.S, ete. 3d Edition, corrected. 3 vols. foolscap Svo. 245, cloth.

GOWER.—THE SCIENTIFIC PHENOMEMA OF DOMESTIC LIFE FAMILIARLY
EX‘.FT:FLMIN_F.IJ.I thB;.- Charles Foote Gower., New edition. Foolscap 8vo. with Engravings
an 00, of. ClDLh.

GRAHAM.—ENGLISH; OR, THE ART OF COMPOSITION
explained in a Series of Instroctions and Examples. By G. F. Graham, New Edition, re-
vised and improved. Foolscap Svo. 7s. cloth.

GRANT (MRS.)—LETTERS FROM THE MOUNTAINS.
Being the Correspondence with her Friends, between the years 1773 and 18303, Dy Mrs.
Grant, of Laggan. Gth Edition. Edited, with Notes and Additions, by her Son, J, P. Grant,
Esg. 2 vols. post Svo. 21s. cloth.

GRANT (MRS, OF LAGGAN).— MEMOIR AND CORRESPOMNDEMNCE
of the late Mrs. Grant, of Laggan, author of ** Letters from the Mountains,'" ete. Edited
by her Sony J. P, Grant, Esq.  2d Edition., 3 vols. post Svo. Purtrait, 17, 11s. 6d. cloth.

GRATTAN.—THE HISTORY OF THE NETHERLANDS,
From the Invasion by the Romans to the Belgian Revolutionin 1830, By T. C.Grattan, Esqg.
Foolscap Svo. with Vignette Titles, Gs. cloth.

GRAY (THOMAR).—GRAY'S ELECY,
Written in a Country Churchyard. Illuminated in the Missal strle. By Owen Jones,
Architect. Imp. Svo. 3ls. Gd. clegantly hourn.d in patent relicvo leather,

GRAY.—FICURES OF MOLLUSCOUS ANIMALS,

Selected from various Authors., Etehed for the Use of Students. By Maria Emma Gray.
Vaol. I. Svo. with 75 plates of Figures, 125, cloth,

GRAY AND MITCHELL’S ORNITHOLOGY.—THE CENERA OF BIRDS;
Comprising their Generic Charncters, a Motice of the Habits of ench Genns, and an exten-
give List of Species, referred to their several Genera. By George Robere Gray, Acad. Imp.
Georg. Florent. Soc. Corresp. Senior Assistant of the Zoological Department, British
Museum ; and author of the “ List of the Genera of Dirds,"™ etec. ete. lmperial dto, illus-
trated with 330 Plates, by David Willism Mitchell, B.A.

* & In course of publication in Monthly Faris, 10s. 6d. each; each Part consisting of Four
colonred Plates and Three plain, with Letter-press. The Work will not exceed 30 o thly
Purfs. No, T woes published on 1sf of April.

Order I.—-Accipitres has been completed, and may be had separately. Imperial Sve, with 15

coloured an 12 plain Plates, 21. 85, boards,

GREENER.—THE GUN;

{ir, & Treatise on the various Descriptions of Small Fire Arms. By W. Greener, Inventor of
an Improved Method of Firing Cannon by Percussion, ete. Svo.with IHustrations, 1os. boards.

GRIMBLOT (P.)—LETTERS OF WILLIAM 1lll. AND LOUIS XIV. AND OF
THEIR MINISTERS. Ilustrating the Domestic and Foreign Policy of England during
the period sehich followed the Revolution of 1688,  Extracted from the Archives of France
and England, and from Family Papers. Edited by . Grimblot. Svo, [ the press.

# % Amongst other important and interesting subjects, this work will contain the whole

of the diplomatic cori eapondence relative fo the Spanish suceession, cle, [(1697—1702) .

GUEST.—THE MABINOGIONM,

From the Llyfr Coch o Hergest, or Red Book of Hergest, and other ancient Welsh M33.
with an English Traunslation and Notes. By Lady Charlotte Guest  Parts 1 to 6. Royal Svo.

8. ecach sewed,
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GUICCIARDINI (F.—THE MAXIMS OF FRANCIS GUICCIARDINI, THE
HISTORIAN. Translatcd by Emma Martin, With Notes, and Parallel Passages from “
the Works of Machiavelll, Lord Bacon, Pascal, Rochefoucault, Montesguien, Burke, Prince
Talleyrand, Guizot, and others; and a Sketch of the Life of Guiceinrdini, Sguare foclscap
8vo. with Portrait, 72, boards ; moroceo, 14z, chound by Hagdag.

GUTCIH.—A LYTELL GESTE OF ROBIN HODE.
With ether Ancient and Modern DBallads snd Songs relutive to this celebrated English
Yeoman. fTo which are 1:n:ﬁ;:1:d, his History and Character. Edited by J, M, Guteh,
F.A S, 2vols, Svo. with Woodeuts by F. W, Fairholt, F.A. 5., 305 cloth.

GWILT.—AN ENCYCLOPADIA OF ARCHITECTURE;

Historieal, Theoretical, and Practical. By Joseph Gwilt, Esq., F.5.A. Ilustrated with
upwards of 1,000 Engravings on Wood, from Designs by J. 5, Gwilt. Svo. 21, 125 64, cloth,

HALL—NEW GEMNERAL LARGE LIBRARY ATLAS OF FIFTY-THREE

MAPS, on Colombier Paper ; with the Divisions and Boundaries 1'|::rr:l'ull‘}' coloured. Con-
structed entively from New Drawings, and engraved by Sidney Hall, New Edition, thoroughly
revised and corrected ; including all the Alterations runl:]r:n:l:i necessary by the recent Oilicial
Surveys, the New Roads on the Continent, and a careful Comparison with the suthenticnted
Discoveries published in the latest 'il'u:.'nges and Travels. Folded in half, Nine Guincas, half-
bound in russia ; full size of the Maps, Ten Pounds, half-bound in russia.

HALSTED.—LIFE AND TIMES OF RICHARD THE THIRD,

: as Duke of Gloueester and Hing of England : in which all the Charges against him are care-
fully investigated and compared with the Statements of the cotemporary Authorities. B
Caroline A. Halsted, author of “* The Life of Margaret Beaufore.” 2 vols. Svo. with Portrait
and other Ilustrations, 14, 10s. cloth.

HAND-BOOK OF TASTE (THE);
Or, How to Obserse Warks of Art, especially Cartoons, Pictures, and Statues. By Fabius
Pictor. New Edition. Foolscap Svo. ds. boards.

HANSARD.—TROUT AND SALMOMN FISHING IN WALES.
By G. A. Hansard., 13mo. Gs. Gd. cloth.

HARRIS—THE HIGHLANDS OF ATHIOPIA;
Being the Account of Eighteen Months' Residence of a British Embassy to the Christian
Court of Shon. By Major Sir W, C. Harris, nuthor of ** Wild Sports in Southern Africa,™
ete. 2d Edition. 3 vols. S8vo. with Map and Hllustrations, #f. 25 cloth.

HAWES (BARBARA).—TALES OF THE NORTH AMERICAMN INDIANS,

and Adventures of the Early Settlers in America ; from the Landing of the Pilgrim Fathers
im 1620, to the Time of the Declaration of Independence. By Barbara Hawes., Feap. 8vo. G,

HAWEER.—INSTRUCTIONS TO YOUNG SPORTSMEM
In all that relates to Guns and Shooting. By Licat, Col, P Hawker. Uth edition, corrected,
enlarged, and improved, with Eighty-five Plates and Wogdcuts, by Adlard and Branston,
from T]rnwing:u- by €. Varley, Dicks, ete. Svo. 2ls. cloth.

HAYDON.—THE AUTOBIOGRAPHY AMND JOURNALS OF THE LATE
BE. R. HAYDOXN, Historical Painter. Arranged, edited, and continued by Mrs. Haydon,
Ein preparalion,

HAYDON (B. R.)—LECTURES ON PAINTING AND DESICN,

Delivered at the London Institution, the Rowval Institution, Albermarle Strect, to the
University of Oxford, ctc. By B. R. Haydon, Historical Painter. 2 vols, Svo. with Pro-
traits of the Author and of Sir David 'Wilf:iu, and numerous other Hiustrativng, 245, cloth.

HENSLG'W,—THE PRINCIPLES ©OF DESCRIPTIVE AND PHYSIOLO-
GICAL BOTANY. Byl.5. Henslow, M.A. F.L.5. ete. Fonlscap 8vo. with Vignette Title,
and nearly 70 Woodcuts, G5, cloth. H

HERSCHEL.—A TREATISE ON ASTRONOMY.
By Sir John Herschel. New Edition. Feap. Svo. with Vignette Title, G#. cloth.

HERSCHEL. — A PRELIMINARY DISCOURSE ON THE STUDY OF
WATURAL PHILOSOPHY. By Sir John Herschel. New Edition. Foolscap Svo. Gs.

HIGGINS. —AMACALYPSIS ;

: Or, an Attempt to draw saside the Veil of the Saitic Isis: an Inguiy into the Origin of
Languages, Nations, and Religions. By G. Higgins, Esq., F. 5. A., F. R, Asiatic Soc., ctc.
2 vols. 4to. 5f. cloth,

HIGGINS.—THE CELTIC DRUIDS ; ,
Or, an Attempt to shew that the Droids were the Priests of Orlental Colonies, who
emigrated from [ndin, and were the Introdocers of the First or Cadmean System of Lettors,
and the Builders of Stonehenge, of Carnac, and of |.'rﬂi1.l‘l‘ Cyelopean warks in Aslaand Europe,
By G. Higrins, F.5.A,, F.It, Asintic Soc,, ete.  4to. with numerous_Illustrations, 31, cloth.
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14 NEW WORKS AND NEW EDITIONS

HINTS ON ETIQUETTE AND THE USACGES OF SOCIETY:
With a Glance at Bad Habits. By ﬁ?w}féh fidlanners make the Man.”” 26ch Edition,
revised (with additions) by o Lady of Rank. Foolscap Svo. 21, 6d. cloth.

HISTORICAL CHARADES.
By the Author of *¢ Letters from Madras,” FoolscapSve. 55 cloth.

W The title of thix Iittle u&h;m;;%ﬁﬂifnuy explaing ity object, which iz fo convey to chil-
dren a knowledge of history through the agreeable gud emusing mode of * Charades.” [tisa
Il pleasing manner of exciting the curiosity and fring the altention J;_I"y{-'dfﬁ. by which means,

whilsf theyderive entertainment from this agreeable source, they also aequire much valuable
inferination connccted with the leading historical events.”—Bell's Messenger.

HISTORICAL PICTURES OF THE MIDDLE ACES,

In Black and White. Made on the spot, from Records in the Archives of Switzerland. Bya
Wandering Artist. 2 vols, post Svo. 18+, cloth.

HOARE.—A DESCRIPTIVE ACCOUNT OF A NEW METHOD OF
PLANTING AND MANAGING THE ROOTS OF GRAPE VINES. By Clement Hoare,
author of ** A Treatise on the Cultivation of the Grape Vine on Open Walls." 12Zmo. 55. cl.

HOARE —A PRACTICAL TREATISE ON THE CULTIVATIOM OF THE
GRAPE VINE ON OPEN WALLS. By Clement Hoare. 3d Edition; 8ve. 7. Gd. cloth,

HOBBES—THE COMPLETE WORKS OF THCMAS HOBBES,

OF Malmesbury ; now first collected; and edited by Sir Willinm Molesworth, Bart. 16 vols.
8vo. 81 cloth,

*.* Separately, the Englizh Works, in 11 vols. 51, 103.; the Latin IForks, in 5 vols, 21, 10s.

HOLLAND.—A TREATISE ON THE MAMNUFACTURES IN METAL.
By John Holland, Esq. 3 vols. foolscap 8vo. with about 300 Woodeuts, 135, cloth,

HOLLAND. —MEDICAL NOTES AND REFLECTIONS.
By Henry Holland, M.D. F.R.S. ete. Fellow of the Royal College of Physicinns, Physician
Extraordinary to the Queen, and Physicianin Ordisary to His Royal Highness Prince Albert.
Sd Edition. Svo. 18f. cloth,

HOOK (DR. W. F.)—THE LAST DAYS OF OUR LORD'S MINISTRY ;
A Course of Leetures on the principal Events of Passion Week, By Walter Farquhar Hood
D.D., Vicar of Leeds, Prebendary of Lincoln; and Chaplain in Ordinary to the Queen. 4th
Edition. Foolscap Svo. 6s. cloth.

HOOKER.—THE BRITISH FLORA.
In 2 vols.: Vol. 1. comprising the Phenogamous or Flowering Plants, and the Ferns. By Sir
William Jackson Hooker, K.H. LL.I). F.R.A. and L.3. cte. ete. ete. . 5th Edition, with
Additions and Corrections; and 173 Figures, illustrative of the Umbelliferons Plants; the
Composite Plants, the Grazses, and the Ferns., Vol. 1. 8vo., with 12 Plates, 14s. plain ; with
the plates coloured, 24s. cloth,

Vol, LI, in Two Parts, comprising the Cryptogamin and the Fungi, completing the British
Flora, and forming Vol. ¥., Parts 1 and ‘f, of Smith's Englizh Flora, 243, boards,

HORNE (THE REV. T. H.)—AN INTRODUCTION TO THE CRITICAL
STUDY AND KNOWLEDGE 0OF THE HOLY SCRIPTURES. By the Rev. Thomas
Hartwell Horne, B.I). of St. John's College, Cambridge, 9th Edition, revizsed nod corrected.
5 vols. Svo. with Maps and Fac-similes, 3/. 3z. cloth; or 5. calf half-extra, by Hayday,

HORNE gTHl‘] REV. T. H.)—A COMPENDIOUS INTRODUCTION TO THE
STUDY OF THE BIBLE. By the Rev. Thomas Haetwell Horne, LD, of St John's College,
Cambridge. Broing an Analysis of his  Introduction to the Critical Study and Knowledge of
the Hely Scriptures,” 7th Eaition, 1Zmo. with Maps and Evgravings, 9s. boards.

| HORSLEY (BISHOP).—BIBLICAL CRITICISM ON THE FIRST FOUR-
TEEN HISTORICAL BOOKS OF THE OLD TESTAMENT; AND ON THE FIRST
NWINE PROPHETICAL BOOKS., DBy Samucl Horsley, LL.D. F.R.5. F.A.S. Lord Bishop of
St. Asaph. Second Edition, containing Translations by the Author, never before published,
together with copious Indexes. I vols. 8vo. 30s. cloth, By the same Author,

THE BOOK OF PSALMS ; translated from the Hebrew: with Notes, explanatory and eritical.
4th Edition. Sveo. 125, cloth.

HOWITT.—THE RURAL LIFE OF ENGLAND.
By William Howite. Third I'Jrliit'n:u.uJ= corrected and revised, Mediom 8vo. with Engravings on
Wood by Bewick and Williams, uniform with “* Visits to Remarkable Places,™ 211, clutﬁ\f

HOWITT.—VISITS TO REMARKAEBLE PLACES;

01d Haulls, Battle-Ficlds, nnd Scenes illusteative of Striking l’aﬁﬁagﬂ in English History and
Poetry. By Willlam Howitt, New Edition. Medium 8vo. with 40 [llustrations, 21s. cloth,

SECOND SERIES, chiefly in the Counties of DURHAM and NORTHUMBERLAND, with a
sStroll along the BORDER. Mediom Svo. with upwards of 40 highly-finished Woodeuts, from -
Drawings wade on the spot, 21, cloth,
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HOWITT.—THE RURAL AND DOMESTIC LIFE OF GERMANY:
With Characteristic Sketches of its chief Cities and Scenery.  Collected in a General Tour,
and during a Resldence in that Country in the Years 184032, By Willinm Howitt, anthor
of **The Rural Life of England,” ete.  Medium 8vo., with abgve 50 Ilustrations, 21a, cloth.

HOWITT.—THE STUDENT-LIFE OF GERMANY.
From the Unpublished M%. of Dr. Cornelivs., By Willinm Howitt. Svo. with 24 Wood-
Engravings, and 7 Steel Plates, 21s. cloth.

HOWITT.— COLONISATION AND CHRISTIANITY :

A Popular History of the Treatment of the Natives, in all their Colenies, by the Europeans.
By William Howitt., Post Svo. 10s. Gd. cloth.

HOWITT.—THE BOY'S COUNTRY BOOK:
Being the real Life of a Country Boy, written by Himsell; exhibiting all the Amusements
ﬂl{asumn, and Pursuits of Children’in the Country. Edited by \\'iﬁiam Howitt, author of
The Rural Life of England,” ete. 2d Edition. Feap. Svo. with 40 Woodeuts, Ss. cloth.

HOWITT, (MARY).—BALLADS AND OTHER POEMS.
By Mary Howltt. Sguare crown Svo. with s Portrait from o Pleture by Misz Gillies,
beautifuliy engraved by W. H, Egleton, 18s, cloth ; morocco, 36s. (bonnd by Huyday..

HUDSON.—THE PARENT'S HAND-BOOK;
Or, Guide to the Choice of Professions, Employments, and Situations : containing useful
and practical information on the subject of prm:in out Young Men, and of obtaining their
Education with a view to particular occapations. %3}' J. C. Hudson. Feap, 8vo. 5. cloth,

HUDSON.—PLAIN DIRECTIONS FOR MAKING WILLS
In conformity with the Law, and particularly with reference to the Act 7 Wm. IV, and 1 Vict.
¢. 26. To whichis added, a clear Exposition of the Law relating to the Distribntion of Per-
sonal Estate in the case of Intestacy , with two Forms of Wills, and mueh useful Information,
ete. By J. C. Hudzon,Egq. 13th Edition, corrected. Feap. 8ve. 2. Gd. cloth,

HUDSON.—THE EXECUTOR’S GUIDE.
By J. C. Hudson, Esq., of the Legney Duty Office, London: author of ¢ Plain Directions
for Making Wills,”* and ** The Parent’s Hand-Book. 4th Edition. Foolscap 8vo. 5s.cloth.

*s* Theabove two works may be had in One volume, price Ja. cloth.

HUMBOLDT (BARON).— COSMOS :
A Sketeh of a Phiysical Deseription of the Universe. ‘Translated, with the Author’s Sanction
and Cooperation, under the superintendence of Licutennnt-Colonel Edward Sabine, F.R.S.
For, Sec. R.5. Vols. I. Post 8vo. 125 cloth, [¥ol, IL, iz in the press.

HUNT.—RESEARCHES ON LICHT:
An Examination of nll the Phenomenn conneeted with the Chemical and Molecular Changes
produced by the Influence of the Solar Rays ; cmhrac—i:u}: all the known Phetographic Pro-
pesses, and new Discoveries in the Art.” By Robert Hunt, Keeper of Mining Records,
Musenm of Economic Geology. Svo. with Plate and Woodcuts, L10s. Gd. cloth.

JACKSON.—THE PICTORIAL FLORA;
Or, British Botany Delineated, in 1500 Liﬂmgnl.pﬂic Drawings of all the Species of Flowering
Plants indigenous to Great Britain ; illustrating the deseriptive works on English Botany of
Hooker, Lindley, Smith, ete. By MissJackson. Svo. 1ds.cloth.

JAENISCH AND WALKER.—JAENMNISCH'S CHESS PRECEPTOR:
A New Analysis of the Openings of Games., By C. F. De Jaenisch, of St. Petersburgh.
Translated from the French, with copions Notes, by G, Walker, suthor of * Chess Studies,”
and various other Works on the Game of Chess,  8voe. 15s. cluth,

JAMES.—A HISTORY OF THE LIFE OF EDWARD THE BELACK PRINCE,

and of variouz Events connected therewith, which oceurred during the Reign of Edward 111,
King of England. By G. P. R. James, Esq. 24 Edition. 2 vols. foolscap Svo. with Map, 15s.

JAMES.—LIVES OF THE MOST EMINENT FOREIGN STATESMEN.
By G.P. R. James, Esq.,and E, E. Crowe, Esq. bvols, foolscap Svo.30s.cloth,

JEBB (BISHOP) AND KNOX (ALEXANDER).—THIRTY YEARS'’ COR-
RESPONDENCE between John Jebb, D.D.F.R.5., Bishop of Limerick, Ardfert, Arhadoe,
and Alexander Knox;, Esq. M.R.LA. Edited by the Rev. Charles Forster, B.D. Rector of
Stisted, formerly Domestic Chaplain to Bishop Jebb, 2d Edition. 2 vels. Svo. 285, cloth.

JEBB.—A LITERAL TRAMNSLATION OF THE BOOK OF PSALMS ;
Intended to illustrate their Poetical and Moral Structure. To which are mdded, Disserta-
tiong on the word **Selah,"” and on the Authorship, Order, Titles, and Poetical Features
of the Paalms, By the Rev, John Jebb, A M., Rector of Peterstow, 2 vols. 8vo, 21s, cloth,
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16 NEW WORKS AND NEW EDITIONS

LORD JEFFREY.— CONTRIBUTIONS TCO THE EDINBURCH REVIEW.

By Froneis Jeffrey, now one of the Judgesin the Court of Sessionin Scotland. New Edit.
2 vols. Svo. 421, cloth.

JOHNSON.—THE FARMER’S ENCYCLOPADIA, i
And DICTIONARY of RURAL AFFAIRS : embracing all the recent Discoveries in Agri-
cultural Chemistry; adepted to the comprehension of unscieutific Readers. By Cuothbert
W. Johnson, Esqg., F.R.S, B-mrismr-u.t.-lia.w, Editor of the ¢ Farmers' Almanack,” ete.
#vo. with Wood Engravings, 21, 10s. cloth.

KATER AND LARDNER.—A TREATISE ON MECHANICS.
Bd-' Captaiu Kater and Dr. Lardner. New Edition. Foolscap Sve. with Viguette Title, and
19 Plates, comprising 224 distinct figures, Gz. cloth.

KEIGHTLEY.—OUTLINES OF HISTORY,

From the Harliest Period. By Thomas Heightley, Exq. New Edition, corrected and con-
siderably improved. Foolscap Svo. Gs. cloth ; or Gs, fd. bound.

KING.-TWENTY-FOUR YEARS IN THE ARCENTINE REPUBLIC.
Embracing the Author's Personal Adventures, with the Civil and Military History of the
Country, and an Account of its Political Condition, before and during tne administration of
Governor Rosas ; his course of policy ; the canses and character of his interference with the
Government of Monte i’i:luu,an!l the circumstances which led tothe interposition of England
and France. By Col. J. Anthony King, an Officer in the Army of the Republic. Svo. 14s. cl.

KIP.—THE CHRISTMAS HOLYDAYS IN ROME.

By the Rev, W, [u%mhmn Kip, M.A. Edited by the Rev, W, Sewell, B.D,, ¥ellow and
Tutor of Exeter College, Oxford. Foolscap Svo. Sz cloth,

EIRBY AND SPENCE—AN INTRODUCTION TO ENTOMOLOGY ;
Or, Elements of the Nataral History of [nsects: comprising an acconnt of noxious and
ugeful Insects, of their Metamorphnses, Food, Stratagems, Habitations, Societies, Motions,
Noises, Hybernation, Instinet, ete. By W, Rirhy, M.A. F.L.8, & L.S. Rector of Barham;
and W. Spence, Esq., F.R.S. & L.5. 6th Edition, enlarged. 2 vols. Svo, 312, 6d. cloth.

ENOX (ALEXANDER). — REMAINS OF ALEXANDER KNOX, ESQ.
Of Dublin, M.R.I.A.; containing Essays, chielly explanatory, of Christian Doctrine ; and
Confidential Letters, with Private Papers, illustrative of the Writer's Character, Sentiments,
and Life. 3d Edition. 4 vols. Svo. 2{. 8s. cloth.

LAING,.—MNOTES OM THE SCHIEM FROM THE CHURCH OF ROME,
called the GERMAN.CATHOLIC CHURCH, instituted by J, Ronge and I. Czerzki, in
October 1544, on occasion of the Pilgrimage to the Holy Coat at Treves. By 5. Laing, Esq.,
author of ““Notes of o Traveller,” ete.  2d Edition. Foolseap 8vo. G5, cloth.

LAING.—THE CHRONICLE OF THE KINGS OF NORWAY,
From the Eatliest Period of the History of the Northern Sea Kings to the Middle of the
Twelfth Century, commonly called the Heimskringla, Tranzlated from the Icelandic of
Snorro Sturleson, with Notes, and a Preliminury Eliscourst:, by Samuel Laing, author of
i Motes of a Traveller,™ ete. 3 vola. Svo. 365, cloth.

LAING.—A TOUR IN SWEDEN

In 1838; comprising Observations on the Moral, Political,and EconomicalState of the Swedish
Nation, By Samucl Laing, Esq. Svo. 123, cloth.

LANE (L. 1.)—LIFE AT THE WATER CURE:

O¢, a Month at Malvern. A Diary of Facts and Faoncies. To which is added the Sequels
By Richard J. Lane, A.R.A., Lithographer in Ordinary to Her Majesty and His Royal High-
ness Prince Albert, Post Svo, with many llustrations, 148, cloth.

LANETON PARSOMNAGE :

A Tale for Children, on the practical use of aportion of the Church Catechism, By the
Author of “* Amy Herbert," and *Gertrude,” Edited by the Rev. W. Sewell, B.D. ew
Edition. Foolscap Svo. 5s. cloth.

LAPLACE (THE MARQUIS DE).—THE SYSTEM OF THE WORLD.

By M. Le Marquis De Laplare. Translated from the French, and elucidated with Explana-
tory Notes. By the Bev. Henry H. Harte, F.T.C.D. M.R.I.A. Z vols.8vo. 245 boards.

LARDNER’S CABINET CYCLOPADIA;

ljl:lm_!:!risiulg a Series of Original Works on History, Biography, Literatare,the Sciences, Arts,
and Manufactures. Conducted and edited by Dr. Larduer.

The Serics complete in One Hundred and Thirty-three Yolumes, 391, 13s. The Works
sceparately, Gy, per volume.

LARDNER.—A TREATISE ON ARITHMETIC.
By Dr. Lardner, LL.[}. F.R.5. Foolscap Svo. with Vignette Title, G5. cloth.
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LARDNER.—A TREATISE ON CEOMETRY,
And its Application to the Arts. By Dr_ Lardner. Foolscap 8vo. 61 cloth.

LARDNER.—A TREATISE ON HEAT.
By Dr. Lardner, LL.D. ete. Feap. Svo. with Vignette Title and Woodeuts, 6s.cloth.

LARDNER.—A TREATISE OM HYDROSTATICS AND PNEUMATICS.

By Dir. Landner. New Edition. Foolscap 8vo. with Vignette Title, Gs. eloth,

LARDNER AND WALKER.—A MANUAL ON ELECTRICITY, MAGC-
NETISM, and METEOROLOGY. By I)r. Lardner, LL.D. F.R.5., and C. V. Walker,
Secretary of the Electrical Society. 2 vols. foolscap Svo. with Vignette Titles, 125. cloth.

L. E. L.—THE POETICAL WORKS OF LETITIA ELIZABETH LANDON.
New Edition, 4 vols, foolscapSvo. with lllustrations by Howard, cte. 282, cloth or bound
in morocco, with gilt edges, 21, 4.
The following Works separately :—
The [ﬂ!?“??[ﬁ.‘lTRIEH - = 1. IE!'. The Fl':”l.'l.ﬂ-'.ﬂ YVIOLET = - = 104, (d.
The VENETIAN BRACELET - 10z, 6d. | The TROUBADOUR - - - - 10%, Gd.

LEE—TAXIDERMY ;
Ur, the Art of Collecting, Preparing, and Mounting Objects of Natural History. For the use
ﬂf Musil.'um-.l mnnd 'll'mh.-lie-rn. By Mrs, . Lee (formerly Mrs. T. E. Bowdich), author of
Memoirs of Cuvier,” c¢te, Gith Edition, improved, with an necount of a Visit to Walton
Hall, and Mr. Waterton's method of Preserving Animals, Feap. Svo. with Woodeuts, Ts.

LEE —ELEMENTS OF NATURAL HISTORY, .
For the Use of Schools and Young Persons: comprising the Principles of Classification, |
interspersed with amusing and instructive original Accounts of the most remarkable Animals.
By Mrs. . Lee, anthor of “Taxidermy,"” ete.  12mo. with 55 Woodeuts, 7. d. bound,

LE}IPR_I?JRE.—-H CLASSICAL DICTIONARY 3
Containing a copions Account of all the Proper Names mentioned in Ancient Authors 3 with
the Value of Coins, Weights, and Measures, used amongst the Greeks and Romans ; nod a
Chronelogical Table. By T. Lemprigre, D . 2ith Edition, corrected. Svo. 9s. cloth.

LEREE?URS 'N. P.)—A TREATISE OM PHOTOCRAPHY ;
Containing the latest Discoveries appertaining to the Daguerréotype. Compiled from Com-
munications h}.‘ :I'I-I.M.. Dagruerre anc Aragro, and other eminent Men of Science, By M. r.
Lerebours, Optician to the Observatory, Paris, cte. Translated by J, Egerton. Post Svo.
with Plate, 7s. 6d. cloth. |

LESLIE.‘E.R.I‘-—-—-MIEMﬂIRE OF THE LIFE OF JOHN CONSTAELE, ESQ.
R.A. Composed chiefly of his Letters. By C, R. Leslie, R. A. Second Edition, with further
Extracts from his Coreéspondence. Small 4to. with tweo Portraits (lnm: from n new Sketch,
by Mr, Leslie,) and a plate of ** Spring," engraved by Lucas, 21g. eloth.

LETTERS TO MY UNKNOWN FRIENDS.
By a Lady, Foolscap Svo. G, G4, cloth,

* The author is wo commonplace vetniler of cut and dried maring, but a woman af stvong
nnderstanding and enltivated taste, who has read minch and thourht more,  She wonld have
religion fo be the beginning and the end of all husian netions ; hut she is not puritanical in
her pious seal, for she acknowledges the worth of poetry and the arts,” — Spectator.

LINDLEY.—INTRODUCTION TO BOTANY.
By I'rof.J. Lindley, Ph.D, F.R 8. L.S. ete.  3d Edition, with Corrections and considerable

Additions, Svo. with Six Plates and numerous Woodeuts, 182, cloth,

LINDLEY.—FLORA MEDICA §

A Botanical Account of all the most important Plants used in Medicine in different Parts of
the World. By John Lindley, Ph.D. F.R.5, cte. Svo. 18 cloth.

LINDLEY.—A SYNOPSIS OF THE BRITISH FLORA,
Arranged according to the NMatural Orders. By Professor John Lindley, Ph. I, F.R.5., ete,
Third Edition, with numerous Additions and Improvements. 12mo. 10s. 6d. cloth.

LINDLEY.—THE THEORY OF HORTICULTURE ; 3 g
Or, an Attempt to Explain the Principul Operations of Gardening upon Physiological Prin-
ciples. DBy John Lindley, Ph.Dn F.R.S. Svo. with 1llustrations on Wood, 124, cloth.

LINDLEY.—CUIDE TO THE ORCHARD AND KITCHEM CARCEN H
Or, an Account of the most valuable Froits nnd Vegpetables cultivated in Great Britain: with
Knlendars of the Work n}luircd in the Orchard and Kitchen Garden during every month in
the Year. By George Lindley, C.M.H.5. Edited by Professor Lindley. Svo. 16s. boards. |
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NEW WORKS AND NEW EDITIONS

LINWOOD (W.—ANTHOLOCIA OXOMNIENSIS 3
Sive, Florileginm e lusibus poeticis diversorum Oxoniensium Griecis et Latinis decerptum.
Curante Guliclmo Linwood, M.A. Adis Christi Alummo, Svo. 145, cloth,

LOUDON (MHES.)—THE AMATEUR CARDENER'S CALENDAR;
Being n Monthly Guide, as to what should be avoided as well as what should be done in o
Garden in each Month, with plain Rules kow fo do what is requisite. By Mrs. Loudon,

suthor of ¥ The Lady's Country Companion,” * Gardening for Ladies,' ete. Feap, Svo.
with numerous 1llnstrations. [fm Afery.

LOUDON (MRS.)—THE LADY'S COUNTRY COMPANION:
Or, How to Enjoy n Conntry Life Rationally. By Mrs, Loudon, author of **Gardening for
Ladies, " cte. New Edition, Foolscap Bvo., with Plate and Woodcuts, 72. 6d. cloth.

LOUDON (J. C.—SELF INSTRUCTION :
For Young Gardeners, Foresters, Bailifis, Land Stewards, and Farmerz; in Arithmetic
Book-keeping, Geometry, Mensuration, Practicsl Trigonometry, Mechanics, Land-Survey=
ing, Leveling, Planning and Mapping, Architectural Drawing, and [sometrical Projection
and Perspective ; with 'E::(rn:npl{.'u shewing their applications to Horticultural and Agricul-
tural Purposes. By the late J. C. Loudon, F.L.2. H. 8. etc.  With a Portrait of Mr. Loudon,
and a Memoir by Mrs. Loudon,  Sve. with Wood Evgravings, js. 6d. cloth,

LOUDON.—AMN ENCYCLOP/ZDIA OF TREES AND SHRUBS ;
El.‘-l.ll;"; the ** Arhoretum ot Fraticetom Britannicum' ab r;ﬂs'ed H ¢u||t:r|,i:||"|||.g the 'Hard, Trees
and Shrubs of Great Britain, Native and Foreign, scientifieally and popularly described :

with their Propneation, Culture, and Uses in the Arts. By J.C. Lowdon, F.L.3. ¢te. 8vo. with
upwards of 2,000 Engravings on Wood, 28 s cleth.

The Original Waork ; a New Edition, in 3 vols. Svo. with above 400 8vo. Plates of ‘Trees, and
upwards of 2,500 Woodeuts, 101, cloth.

LOUDON.—AN ENCYCLOPAZDIA OF CARDENING 3
Presenting in one systematic view, the History and Present State of Gardening in all Coan-
tries, and its Theory and Practice in Great Britain: with the Management of the Kitchen
Garden, the Flower Garden, Laying-out Grounds, ete. By 1. C. Loudon, F.L.5, etc. A uew
Edition, Svo. with nearly 1,000 J-:ngrm'ings on Wood, 2/, 10s. cloth.

LOUDON.—AN ENCYCLOPZDIA OF AGRICULTURE 3

Comprising the Theory and Practice of the Valuation, Transfer, Laying-out, Improvements
and Managrement of Landed Property, and of the cultivation and economy of the Animal and
Vegetable Productions of Agriculture, incloding all the latest improvements; By J. C.
Loudon, F.L.G.Z. and H.5. ete. Fifth Edition. Svo. with apwards of 1,100 Engravings on
Wood, by Branston, 2/. 10s. cloth. The Supplement, separately; 5. sewed.

LOUDON —AN ENCYCLOP/EDIA OF PLANTS;

Including all the Plunts which are now found in, or have been introduced into, Great Britain;
gh';h.g their N:LllthI H'l!ﬂ;ur}r. Il.l.‘.l"'l.:lil]prl.“i(!ll .h!." $I.1I:;h L}t‘!xd_lr]pﬁnlm, E:Ihgrin-&ll Fil_.nqrE;, fulﬂ,

lementary Details, as A ensable a beginner, who is a mere Enclish reader, to discover the
name of every Plant which he may find in flower, and l:wlluilc all the information respecting
it which is nscful and interesting. By J. C. London, F.L. S, etec. The Specific Characters
by an Eminent Botanist ; the Dreawings by J. D). C. Sowerby, F. LS. A new Edition, with &
new Supplement and a new Index. Svo. with nearly 10,000 'Wood Engrarings, 7as. ﬁ-n: cloth.

*y* The last Supplement, separately, Svo. 151. cloth.

LOUDON.— AN ENCYCLOPZDIA OF COTTACE, FARM, AND VILLA
ARCHITECTURE and FURNITURE. Containing Designs for Cottages, Villas, Farm
Houses, Farmerics, Country Inng, Public Houses, Parochial schools, ete. ; with the reguisite
Fittines up, Fixtures, and Furniture, and appropriste Ofices, Gardens, ond Garden Scenery =
each Design accompanied by Apalytical and Critical Remarks. By J. C. Loudon, F.L.S.
ete. New Edition, Edited by Mrs, Loudon. 8vo, with more than 2,000 Engravings on Wood,
fids. cloth.—=The Supplement, separately, Bvo. 75, Gd. sewed.

LOUDON.—HORTUS BRITANNICUS :
A Catalogue of all the Plants indigenous to or introduced into Britain, The 3d Edition,

with a New Supplement, prepared, nnder the direction of J. C. Loudon, by W. H. Baxter,
and revised by George Don, F.L.S. Svo. 3ls.6d. cloth.

LOUDON —THE SUBURBAN CARDEMER AND VILLA COMPAMION =
Comprizsing the Choice of a Villa or Suburban Residence, or of a situation on which to form
one; the Arcangement and Furnishing of the House; and the Laving-out, Planting, and
general Management of the Garden and Grounds ; the whole adapted for Grounds from one

erch to filty acres and upwards in extent; intended for the instraction of those who know
ittle of Gardening or Rural Affairs, and more pacticolarly for the use of Ladies. By J. C.
Loudon, F.L.5., ete. Svo. with above 300 Wood Engravings, 20s. cloth,

LOUDON.—HORTUS LICNDOSUS LONDINEMEIS 3
0, n Catnlogue of all the Ligneous Planis enltivated in the nefghbourhood of London. Tao
which are added their usual Prices in Nurseries. By Jd. C. Loudon, F.L.5. ete. 8vo. 7a. Gd.
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LOW.—ON LIHNDED PROPERTY , AND THE ECONOMY OF ESTATES:
Comprehending the Kelations betw ecn Landlord and Tenant, and the Principlos and Forms
of Leases; of Farm- buildings, LKrelosures, raing, Embankments, Roads, spd other Rural
Works, Minerals; and Woods, By David Low, Esq. F R.5.E. ete., author of ** Elements
of Practical Agriculture,™ etc. Svo. with numercous Wood Engravings, 21z cloth.

LOW.--OM THE DOMESTICATED ANIMALS OF GREAT BRITAINM,
comprehending the Natural and Economical History of the Species and Breeds; [lustrations
of the Properties of External Form ; and Qbservations on the Principles aud Practice of
Br‘l.'m]]ltﬁ.. E_‘p’ David |..1:|l'|."1, E:q., F.H.S.E. Prolessor of Apriculture in the Universit

of
Edinburgh, ete.; author of ** Elements of Practical Agriculture,” eic. 8vo. with Engru\'i’ngs
on Wood, 255, cloth.

LOW.—THE BREEDS OF THE DOMESTICATED AMIMALS OF CREAT
BRITAIN deseribed, By David Low, Fsy. F.R.5.E., Professorof Agriculturein the Univer=
sity of Edinburgh, ete. ete.  The Plates from deawings by W. Nicholson, K.5.A., reduced
from a Series of il Paintings, executed for the .Jl.gr'u;uttur:.'. Muscum of the [f::i:'l;r:-.'.:,' of
Edinburgh, by W. Shicls, R.5.A. 2 vols_atlas quarto, with 56 Plates of Animals, beautitully
eoloured after Muture, 16/, 16z, half-bound in morocco.

Orin four separate portions, as follow: —

The OX. 1 Vol. atlas quarto, with 22 Plates, | The HORSE. 1 Vaol. atles quarto, with 8

price Gf. 16s. fid. hali-bound morocco. | Plutes, price 31, half-bound woroceo.
The SHEEP. 1 Vol. atlas quarto, with 21 | The HOM:. 1 Vol atlas quarto, with 5 Plates,
Plates, price 64, 16s. 64, hal-bound morocco. | price 2§, 2z, hali-bound morocco.

LOW.—ELEMENTS OF PRACTICAL ACRICULTURE H
Comprenending the Cultivation of Piants, the Husbandry of the Domestic Animals, and the
Economy of the Farm. By David Low, Esq.F.R.5.E., Professor of Agricultare in the Uni=

versity of Edinburgh. Sth Edition. Sve. with an entively pew set of above 200 Wood-
cuts, 215, cloth.

MACAULAY. -CRITICAL AND HISTORICAL ESSAYS CONTRISUTED TO
THE EDINBUNRGH REVIEW. Bythe Right Hon. Thomas Babington buacsulay, M.F.
4th Edition. #vols. 8vo, 365, cloth.

MACAULAY.-LAYS OF ANCIENT ROME.

By the Right Honorable Thomas Babington Macaulay, M.P. Sth Edition. Crown Svo.
1s. Gd. cloth.

MACAULAY.—MR. MACAULAY'S LAYS OF AMCIENT ROME.
A New Edition.  With numerous liustrations, Original and from the Aotigue, Drawn on
Wood by George Scharf, jun,; and Engraved by Samuel Willinms, Fep. 4io. Zls. boards ;
moroceo, 425, (bound by Huydey),

MACKAY (CHARLES;.—THE SCENERY AND POETRY OF THE ENGLISH
LAKES; a Summer Ramble. By Charles Mackny, Esq. Lo L. b author of ** Legeuds of the
Isles,” ““'The Salamamdrine,” * The Tlhames and 168 Tributaries,™ ete. Svo. with besutiful
Wood Engravings from Original Sketches, 145, cloth,

MACKINNON.—THE HISTORY OF CIVILISATION.
By Wm. Alexander Mackinnon, F.R.S. M.P.for Lymington. 2 vols. 8vo, 24s. cloth,

MACKINTOSH SIR JAMES)—THE LIFE OF SIR THOMAS MORE.

By the Right Hon. Sir Jamcs Muckintosh. Reprinted from the Cabinet Cyelopeedia,
Foolscap Svo. with Fortrait, 55, cloth ; or bound in vellum gilt (old ségie) , S5,

MACKINTOSIH'S (SI1R JAMES) MISCELLANEQUS WORKS;
Including his Contributions te The EIMNBURGH REVIEW. Edited by Robert James
Mackintosh, Esq. 3vols.Svo. 435, cloth.

MACKINTOSH, ETC.—THE HISTORY OF EMCLAND.
By SirJames Mackintosh ; W. Wallace, Esq.; and Rebert Bell, Esq. 10vols. foolscap Svo.
with Viguette Litles, 31, cloth.

M:CULLOCH.—THE LITERATURE OF POLITICAL ECGNQ‘MY;
Being a Classified Catalogue of the principal Works in the difercnt departments of Folitical
Ceonomy, interspersed with Historical, Critical, and Biographical Netices. DBy J. K.
M*Culloch, Esg. Svo. lds cloth,

M‘CULLOCH (J. R.)—AN ACCOUNT, DESCRIPTIVE, AND STATISTICAL.,
of the BRITISH EMPIRE ; exhibiting its Extent, "hysical Capneities, Population, Industry,
and Civil and Religions Institutions. By Jd. R. M'Culloch, Ezq. 3d Edition, corrected,
enlarged, and greatly improved. 2 thick vols. Svo. 42s. cloth.

M CULLOCH.—A TREATISE OM THE PRINCIFLES AMND PRACTICAL
INFLUENCE OF TAXATION AND THE FUNDING SYSTEM. ByJ. R, M‘Culloch;
Esg. 8vo. 15z cloth.

=

— = === T



o=

20 NEW WORKS AND NKEW EDITIONS

M‘CULLOCH.—A DICTIONARY, CEOCRAPHICAL, STATISTICAL, AND
HISTORICAL, of the various Countries, Places, and Principal Natural Objects in the World.
ByJ.R.M*Culloch, Esqg. A new Edition. 2 vols. Bvo. with Six large Maps; 41, cloth,

% The new Articles are printed geparetely as o Supplement to the former Edition. T.h‘y
comprize a full aceount of the pregent state of the United Kingdow, the Oregon Teyri-
tory, ete, Svo, ds. scwed.

M‘CULLOCH.—A DICTIONARY, PRACTICAL, THEORETICAL. AND
HISTORICAL, OF COMMERCE, AND COMMERCIAL NAVIGATION. By J. R.
M Culloch, Esg. A Wew Edition, corrected to March, 1847, Svo. with BMaps and Plans,
Sls. cloth; or 554, strongly half-bound in russia, with flexible back.
A BUPPLEMENT fo the Editions published in 1544 and 1546 may be kad separafely,
price ds, 6d. sewed.

M:‘LEOD.—THE GEOCRAPHY OF PALESTIME OR THE HOLY LAND,
Incloding Phenicia and Philistia, By W. M-Leod, Head Master of the Model School,

Royal Melitary Asylum, Chelsea, late Master of the Model School, Battersen. 12mo.
[In the press.

MAITLAND (DR. CHARLES).—THE CHURCH IN THE CATACOMBS:
A Description of the primitive Church of Rome, Ilustrated by its Sepulchral Remains.
By Charles Muitland, M.D. Syvo. with numerous Engravings on Wood. 1ds. cloth,

MARCET (MRS.)—CONVERSATIONS ON THE HISTORY OF ENGLAND.
For the Use of Children. By Mrs. Marcet, author of ** Conversations on Chemistry," ete.
2d Edition, with Additions.  1Smo. 5s. cloth.

MARCET.—CONVERSATIONS ON CHEMISTRY 3 ]
In which the Elements of that Science are familiarly E:fl-‘uimtil and [llustrated by Experi-
ments, By Mrs. Marcet. New Edition, corrected. 2 vols. foolscap Svo. 145, cloth.

MARCET.—CONVERSATIONS ON MATURAL PHILOSOPHY 3
In which the Elements of that Science are familiarly explained, and andapted to the compre=
hension of Young Persons. By Mrs. Marcet, 10th Edition, cularged m.5 corrected. Fuap.
Svo. with 23 Plates, 104 6d. cloth.

MARCET.—CONVERSATIONS ON POLITICAL ECONOMY 3

In which the Elements of that Science are fnmiliarly expluined. By Mrs, Marcet. 7th
Edition, revised aud enlarged. Foolscap Svo. js. 6d. cloth.

MARCET.—CONVERSATIONS ON VECETAEBLE PHYSIOLOGY 3
Comprehending the Elements of Botany, with their application to Agriculture. By Mrs.
Marcet, 3d Kditiow. Foolseap Sve. with Four Plates, 9s. cloth.

MARCET.—CONVERSATIONS ON LAND AND WATER.

By Mrs. Marcet. 3d Edition revised and corrected. Foolscap Svo., with coloured MaP
shewing the comparative Altitude of Mountains, 53, 6d. cloth.

MARCET.—CONVERSATIONS OM LANGUACE,

For Children. By Mrs. Marcet; author of ** Mary's Grammar, ™ ete. 18mo. 4, 6d. cloth.

MARGARET PERCIVAL.
By the author of ** Amy Herbert.,” Edited by the Bev. W, Sewell, B.D)., Fellow and Tuator

of Exeter College, Oxford, New Edition. 2 vols. foolscap 8vo. 125, cloth,

MARRYAT.—THE PRIVATEER'S=MAN ONE HUNDRED YEARS AGO.
By Captain F. Marryat, C.B. Author of ' Peter Simple,'" “* Masterman Ready," ete. 2 vols.

feup. 8vo. 125, cloth.
MARRYAT (CAPT).—THE MISSION 3

Or, Scenes in Africn.  Written for Youn %‘rﬂplh By Captain Marryat, C.B., author of
b Poter Simple,’ *% Masterman Reudy," *#*The Settlers in Canada,” etc. 2’?4}]5.. feap.

Bvo, 122 cloth.

MARRYAT (CAPT.)—THE SETTLERS IN CANADA.
Written for Young People. By Captain Marcyat, C.B. author of “Peter Simple,**
4 Masterman Ready,” ete. New Edition. Feap. Bvo. with twe Illustrations, 7s. 6d. cloth.

MARRYAT (CAPT.}—MASTERMAN READY 3
Or, the Wreck of the Pacific. Written for Young People. By Captain Marryat, C.B, author
of “*Feter Simple, ™ ete. 3 vols. fcap. Svo. with numerous Engravings on Wood, 22s. 6d. cloth,
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MAUNDER.—THE TREASURY OF KNOWLEDCE,
And LIBRARY of REFERENCE. Br Samuel Mannder. 16th Edition, revised throughout
and enlarged. Foolscap Svo, W, cloth; boand in roan, 125,

e Tﬁtpﬂ-"rlpﬂ!f confents {Jf f.ﬁr.'},rrn-;cnt new and .rﬁrar.l.-ﬂ-gﬁ!u rerised edition nf HThe Trea-
surgof Knowledge," are—a new and exnlarsed Euglish {Nelionary, with o Grammear, Ferbal
Distinctions, and Erereises: auew Universal Guzetleer ; o compendions Clossicad [Motienary;
an Andlysis of Histery and Chronelugy; a Dictionary of Low Terma; o new Synopais of the
British Peerage; and various nseful fabular Addendsa.

MAUNDER.— THE BIOGRAPHICAL TREASURY :
Consisting of Memoirs, Sketches, and vriel Notices of above 12,000 Eminent Persons of all
Apes and MNations, from the Enclicst Period of History ; forning o wew and complete Dic-
" tionary of Universal Biography. By Samuel Mannder. Sth BEoition, revised throughout,
and vontaining n copivus Supplement; brought down to 1345, Foolscap svo. 1. cloth g
bound in ronn, 125,

MAUNDER.—THE SCIENTIFIC AMND LITERARY TREASURY :
A N'E‘I'l-'-" and Popular Elh,':.'ruhl]ju_'d'tn of Scienee and the Belles Leettres ; including all Birnnches
of Svience, and every Subject connected with Literature and Art. The whole written in a
familinr 31}'.&:, Itltn]htn’.‘u! to thi l;,'uml;.ra_-lLtq:u.'iJJ]l of nll persons desirous urnl;'q uir':uginl'utmntiun
on the subjects comprised in the work, and also ndapted for o Manual of convenient Refer-
f‘ﬂ“ tﬂllﬁ more instructed, By Somuel Maunder. 4th Edition. Feap, 8vo, 108, cloth; bound
(i HE LT &a

MAUNDER.—THE TREASURY OF HISTORY 3
Comprising a General Introductory Outline of Universal History, Ancient nnd Modern, and
& Series of separate Historles of every principal Nation that exists; du:\'n:lupin!; their Rise,
Progress, and Present Condition, l]l'm Moral and Social Charncter of their respective
llilllhitﬂlll-51 their Reli riﬂl],ﬂi:uum:s, i Customs, ete. ete. Hf =amunel Maunder. 24 Edit,
Feap. Svo. 108, cloth; bound in roan, 125,

MAURY.—THE STATESMEN OF AMERICA IN 1846.
By Sarah Mytton Maury. Svo. 7s. 6d. cloth,

MEMOIRS OF THE CEOLOCGCICAL SURVEY OF GREAT BRITAIN,
And of the Museum of Economic Geology in Lowdon. Published by order of the Lords
Commissioners of Her Ilnl'.lj,lzel.l‘.l-r"a Trﬂ:i“.“r‘l,', Vaol. ]‘, r-u}'nl Svo. with Woodeuts and 9 E.]:ﬂ#.ﬁ’
(seven coloured) , 21s. cloth.

MICHELET (J.)—PRIESTS, WOMEN, AND FAMILIES.
By J. Michelet, Translated froon the French [thicd edition), with the Author’s permission,
by C. Cocks, B.L. Professor of the Living Languages in the Royal Colleges of France. New
fditions.  Post Svo, 95, cloth, l6mo. 15, 44, sewed.

MICHELET (J.)—THE PEOPLE.
By M. Michelet, Member of the Institute of France, cte.  Translated, with the approbation
ui the Author, by C, Cocks, B L. New Edition. Post 8vo, Os, cloth. 16mo, ls. Gd, sewed.
o.* Mr. Cocks's authorised translations of Michelet's ** Priestsy, Women, and Familics,’
and * Fhe Peaple, in one vol, 16nmo, 35, 6d. cleth.

MICHELET AND QUINET.—THE JESUITS.
By J. Michelet, Member of the Institute of France ; and I'f‘ Quinet, of the College of
France, Translated, with the approbation of the Authors by C. Cocks, B.L. New Edition.
lémo, 1s, Gd. sewed.
# % Mr. Cock's authorized translations of MM, Michelet aud Quinet’s ' The Jesuits," and
M. Quinet’s * Christianity,” in one vol, 16mo, 43, cloth

MILES (W.=THE HORSE'S FOOT,
And How to Kecep it Sound. By William Biles, Esq. New Edition. Royal Svo.with Engrav-

ings, 75 cloth,

MILNER (REVS. J. AND I.)—THE HISTORY OF THE CHURCH OF
CHRIST. By the Rev. Joseph Milner, AM. With Additions and Corrections by the late
Rev. lsane Milner, DLD. F.R.S. A New Edition, revised, with additional Motes, by the Rev.
Thomas Grantham, B.1D., Chaplain to the Bishop of Kildare, 4 vols, 8vo. a2s, cloth.

A continuation of the above,

THE HISTORY OF THE CHURCH OF CHRIST,
From the Diet of Augsburg, 1530, to the Eighteenth Century; orlginally designed ns a
Continunation of Milner's **History of the Church of Christ.* By the Rev. Henry
Stebbing, D.D. 3vols. Svo. S6z. cloth,

MOHAN LAL.—LIFE OF THE AMIR DOST MOHAMMED KHAMN OF
EABUL: with bis Political Proceedings towands the English,; Rossinn, and Persinn Govern-
ments, ineluding the Victory and Disasters of the British Army in Aflfghanistan, By Molinn
Lal, Ezq., Knight of the Persian Order of the Lion and Sun; Intely attached to the Mission
in Kabul, 2 vols. 8vo, with numerous Portraits, 305. cloth,
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22 NEW WORKS AND NEW EDITIONS

MONTAUBAN (MRS. E))—A YEAR AND A DAY IM THE E.flSTj
Or, Wenderings over Land and Sea. By Mrs. Ellot Montsuban. Fost 8vo. ja. cloth,

MONTGOMERY'S (TAMES) POETICAL WORKS. Sy
New and only complete Edition.  With some additional Poems snd Autobiographic
Prefaces. cu]ﬁ!f‘.‘lﬂd and edited by Mr. Montgomery. < vols. foolscap Svo. with Portreit, and
seven other Plates, 205, cloth ; bound in moroceo, 1. 168

MOORE.—THE HISTORY OF IRELAND. :
From the earliest Kiogs of that Realm, down to its last Chief. By Thomas Moore, Ezq.
4 vals. foolscap Svo., with Vignette LUitles; 24a. cloth,

MOORE'S POETICAL WORKS:

Contaiuing the Author’s recent Introduction and Notes, Complete in one volume, “"‘”"'Fm
with Lord Byron's Poems. Medium Svo. with Portrait and Vignette, 11 1s. eloth ; or 4ds.
bound in morocea, by Havday.

#,* Also, an Edition in 10 vols. foolscap Svo. with Portrait, and 190 Plates, 21.10s. cloth ;
maoroceo, 4. 10s.

AMOORE'S LALLA ROOKH. AN ORIENTAL RDHHNCE. L
New Edition. Mediam Svo. illustrated with 13 fine Engravings, 21s. cloth; merocco, 35s.;
with Indin Proof Plates, 425. cloth.

MOORE'S LALLA ROOKH. AN ORIENTAL ROMANCE. 5
New Edition. Foolscap Svo. with 4 Plates, by Westall, 10s. 6d. cloth; or 145, bound in
MOTGE .

MOORE’S IRISH MELODIES.

[luscrated by . Maclise, R.A. Imp. 8vo. with 161 Designs, engraved on Steel, 1. s,
boards ; or 41 145, Gd. bound in morrocen, by Hoyday, Proof Impressions (only 260 copies
printed, of which a few remain}, BL. Gs. boards.

* % [udia Proofs before letters of the 161 Desicns, on Quarter Colombier, in Portfolio
rorly 35 copics printed, of which a few remeaing, 311 108,

Indin Proofs &F{rr.lre letters of the 51 Larre Desiges, on Quarter Colombier, in Portfolio
(ouly 2o copies printed, of which a few remaint, 181, 153,

MOORE’S IRISH MELODIES.

New Edition. Feap. Svo. with Vignette Title, 10g. cloth; bound in moroceo, 13s. Gd.

MOORE.—THE POWER OF THE sOUL OVER THE BODY,

Considerled in refation to Health and Morals. By George Moore, M.D. Member of the
Royal Colege of Physicians, London, cte. New Editiou. Post Svo. 7s. 6d. cloth,

MOORE.—THE USE OF THE BODY IN RELATION TO THE MIND.
By George Moore, M.D. Member of the Royal College of Physicians, London, etc. Post
Bvo. U cloth,

MORAL OF FLOWERS (THE).
8d Edition. Hoyal Svo. with 24 beantifully colonred Engravings, 11, 10s. half-bound.

MOSELEY.—ILLUSTRATIONS OF PRACTICAL MECHANICS.
By the Rev. H. Mozeley, M. A., Professor of WNatural Philosophy and Astronomy in King's
College; London ; being the First Volumwe of the Llostrations of Science by the Professors
of King's College. New Edition. Feap,Svo. with Woodcuts, 55, cloth.

MOSELEY.—THE MECHANICAL PRINCIPLES OF ENCINEERING AND

ARCHITECTURE. 3y the Rev, H. Moseley, M A. F.R.5,, Profezsorof Natural Philozophy
and Astronomy in King's College, London; and author of ** lllastrations of Practical
Mechanics,"* ete, 8vo. with Wooedcuts and Dingrams, 11, 45. cloth.

MOSHEIM'S ECCLESIASTICAL HISTORY ,
Ancient and Modern. Transinted, with copious Notes, by James Mundock, D.D. Edited,
with Additions, by Henry Scames, M.A. New Edition, revised, and continued. 4 vols. Svo.
485. cloth.

MURRAY.—AN EMCYCLOPZACIA OF CEOCRAFPHY ;
Comprising n complete Description of the Earth: exhibiting its Relation to the Heavenly
Bodies, its Phvsical Structure, the Natural History of each Country, and the Industry, Com-
merce, Political [nstitutions, and Civil nnd Social State of all Nations. By Hugh Murray,
F.R.5.E.: New Edition. 8vo. with 52 Maps, and upwards of 1,000 other i;'.'nud En-
gravings, 3l

MY YOUTHFUL COMPANIONS.
By the suthor of ** My School-boy Days." 18mo., with Frontispicce, 2. 6d. cloth,
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NECKER DE SAUSSURE —PROGRESSIVE EDUCATION ;

Or, Considerations on the Course of Life. Translated and Abridged’ from the French of
Badame Wecker De Saussure, by Miss Holland, 3 vols. foolscap Svo. 195, Gd. cloth.

*»* Separately—uools. I, and 11. 125, ; vol. 111, 75. Gd.
NESBIT (A.)—A TREATISE ON PRACTICAL MENSURATIONM ;

letnh‘l'l_llg the most approved Methods of drawing Geometrical Figures ; Mensuration of
Euperficies Land -Surveving ; Mensuration of Solids: the Use of the Carpenter's Huole ;
Timber Measure, cte. By A, Nesbit. 12th Edition. 12me. with S0 Woodeuts, Gs, bound.

EEY. 7th Editlon. 12mo. 5s bound.

NEWELL (REV. R. H.)—THE ZOOLOGCY OF THE EMNCLISH POETS,
Corrected by the Writings of Modern Naturalists. By the Rev. R.H. MNewell, Rector of
Little Hormead.  Feap. Svo. with Engravings on Wood, 5s. 6d. cloth.

T

D.[EGL_;“.E,-—THE CHEONCLCCY OF HISTORY,
Containing Tables, Calculations, and Statements indispensable for ascertaining the Dates of
Hlﬁtﬂ"ﬂ'l:l.f'-"tmﬁ, and of Public and Private Documents, from the Enarlicst ]i’-.-ri.-:llj to the
Present Time. By Sir Harris Micolas, K.C. M.G. Dud Edition, feap. Svo, s cloth,

ORDNANCE MAPS (THE), AND PUBLICATIONS OF THE GEOLO-
GICAL SURYEY OF THE UNITED KINGDOM.—Messrs, Longman and Co. have been
nppointed by the Board of Ordoance Agents for the sale of the Maps of the Ordnance Sue-
vey r"'_t ';-'”-'!':t Britain., Also, sole Agents for the sale of the Maps, Sections, nnd Books of
the Geological Survey of the United Kingdom, and of the Museum of Economic Geology,
under the Chiel Commissioner of Her Majesty's Waoods, Works, and Land Revenues,

*a* Complete delailed Catalognes of buth Serics may be had on application.

GWEN.‘— LECTPRES ON THE COMPARATIVE ANATOMY AND PHYSI=
OLOGY OF THE INVERTEBRATE ANIMALS, delivered at the Royal College of Surgeons
in 1545, By Richard Owen, F.R.S. Hunterian Professor to the College.  From Notes taken
by William White l.'!ﬁnirr,r. M.E.C.5. and vevised by Professor Owen, With Glossary and
Index. Svo. with nearly 140 1llustrations on Waod, 14s cloth,

*s* Professor Owen's Lectures on the Vertebrata ave in the press, in 2 vols. Svo.
Fol, I, will be published in a few days,

PARABLES OF OUR LORD.

R_iflll]-" "]-lzlmh!l-l'l-l{‘ll with appropriate Borders, printed in Colours, and in Black and Gold ;
with a Design from one of the early German engravers. Sguare foolscap Svo., uniform in

size with the ** Sermon on the Mount,"? 21#., in & massive earved binding; moroceo, S0,
bound by Hayday. ' £§ morocco, S0s.,

PARKES.—DOMESTIC DUTIES 3

Or, Instructions to Young Married Ladies on the Management of their Households and the

Regulation of their Conduct in the various Relations and Duties of Marrled Life. By Mrs.
W. Parkes. ath Edition. Foolzscap Svo. 95, cloth,

FARNELL.—A TREATISE OM ROADS,
Whur:u_: lhg I?rll_llﬁ[-llcs on which Roeads should be made are expleined and illusteated by the
Plans, Specifications, and Contracts, made use of by Thomas Telford, Esq., on the Holy-

head Road. By the itt. Hon. Sir Henry Parnell, Bart. Second Edition, greatly enlarged,
fvo. with Nine large Plates, 21s, cloth. - i el

P-"!LT'DN (A, ﬁ--}—EEBUlﬂ ». THE YOUNCEST MEMEER OF THE EUROPEAN
FAMILY ; or, a Residenee in Belgrade, and Travels through the Highlunds and Wood-
lands of the Interior, during the years 1543 and 1884, By Andrew Archibald Paton, Esq.
Post 8vo. with portrait and plate, 123, cloth.—By the same Author,

THE MODERN SYRIANS, or, Mative Society in Damascus, Aleppo, and the Mounthins of
the Druses. Post 8vo. lis. G4, cloth.

PEARSON.—AN INTRODUCTION TO PRACTICAL ASTRONOMY :
_i;_}' the Rev. W. Pearson, LL.IL F.R.S. ete. Rector of South Kilworth, Leleestershire, and
reasurer to the Astronomical Socicty of London, 2 vols, dto. with Plates, 7. 7=. boards.

PEARSON —PRAYERS FOR FANILIES:
Consisting of a short bat 1:um}:r-:'hcllslvc Form for the Morning and Evening of every Day
in the Week. Collccted by the late Edward Penrsoun, D D, With a Biograpbical Memoir
of the Author. New Edivion. 1smo, 24 64, eloth.

PECESTRIAMN AND OTHER REMIMISCENCES AT HOME AND ABROAD,
WITH SHETCHES OF COUNTRY LIFE, By Sylvanus. PostSve., with Frontispieee and
Vignette Title, 105 Gd. cloth,

PEREIRA.—A TREATISE ON FOOD AND DIET:
With Observations on the Dietetical Regimen suited for Disordered States of the Digestive
Organs; and an Account of the Dietaries of some of the principal Metropolitan amd other
Establishments for Paupers, Lunatics, Criminals, Children, the Sick, ete. By Jon. Pereira,
M., F.R.S., author of ** Elements of Materia Medica."” Svo. 162, cloth.
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24 NEW WORKS AND NEW EDITIONS

PERICLES :
A Tale of Athens in the 83d Olympiad. By the author of A Brief Sketch of Greek Philo-

sophy.” 2 vols, post Svo. 18s. cloth,
PERRY (DR. W. C.)—CERMAN UNIVERSITY EDUCATION:

Or, the Professors and Students of Germany. To which is added, a brief acconnt of the
Public Schools of Prussia; with Observations on the Influence of Philosophy on the
Studies of the German Universities. By Walter C. Perey, Phil. D, 2nd Edition. 12mo. 45. 6d.

PEECHF:L (C. F..—ELEMENTS OF PHYSICS,
By C. F. Peschel, Principal of the Rogal Military College, Dresden, ete. ete, Translated
from the German, with Notes, by E, West. 3 vol. feap. Svo. with Woodcuts, 212, cloth.
Part 1. The Physics of Ponderable Bodies, Feap. 8vo. V2. Gd. cloth.
Separately & Part 2. Imponderable Bodies (Light, Heat, Magnetizm, Electricity,
and Electro-Dyramics). 2 vol. fcap. Svo. 13s. 6d. cloth.

PHILLIPS.—FICURES & DESCRIPTIONS OF THE PALZOZOIC FOSSILS OF
CORNWALL, DEVON, and WEST SOMERSET ; observed in the course of the Ordnance
Geological Surver of that District. By John Phillips, F.R.S. F.G.5. cte. Published by
Order of the Lords Commissioners of H. M. Treasury. Svo. with 60 Plates, comprising
very numerous Figures, Ys. cloth,

PHILLIPS.—A GUIDE TO GECLOCY.
By John Phillips, F.R.S. G.5. etc. Foolscap Svo. with Plates, 58. cloth.

PHILLIPS —A TREATISE ON CEOLOCY .
By John Phillips, F.R.5. G.5. ete. 2 vols. foolseap Svo. with Woodcuts, 1%, cloth.

PITMAN (REV. J. R.)—SERMONS
On the pr'lm.'i;;al Subjects comprised in the Book of Psalms, abridged from Eminent Divines
of the Established Church. By the Rev. J. R. Pitman, A . Domestic Chaplain to Her

Royal Highness the Ducheszs of Kent, Svo. 142 cloth.

PLUNKETT.—THE PAST AHD FUTURE OF THE BRITISH NAVY.
By the Hon, E Plunkett, Commander RN, Svo. 7s. cloth.

PLYMLEY (PETER).—LETTERS OM THE SUB/ECT OF THE CATHOLICS
TO MY BROTHER ABRAHAM, WHO LIVES IN THE COUNTRY. By Peter Plymley.
2lst Edition. Post 8vo. 7s. cloth.

POETS? PLEASAUNCE (THE);
Ur, Garden of all Sorts of Pleasant Flowers, which our Pleasant Poets have in Past Time
(for Pastime) Planted: with the right ordering of them. By Eden Warwick., Square

crown Svo. with very numerous Illustrations on Wood, engraved in the best manner.
[In May.

POISSON (S.D.'- A TREATISE ON MECHANICS.
By 5. D. Poisson. Secoml Edition. Translated from the French, and illustrated w'[lh
Explanatory Nates, by the Rev. Henry H. Harte, Inte Fellow of Trinity College, Dublin,

2 volomes, Svo. 11, 8¢ cloth.

POPE (ALEXANDER)—THE WORKS OF ALEXANDER POPE.
Edited by Thomns Roscoe, Esg. With the Author's Life. A New Edition. 8 vols. 8vo, 41 45,

cloth,
PORTER.—A TREATISE ©M THE MAMNUFACTURE OF SILK.

Rv G. R. Porter, E=q. F B.5., author of ¢ The Progress of the Nation,”ete.  Feap. Svo. with
Vignette Title, and 39 Engravings on Wond, 6z, cloth.

PORTER.—A TREATISE ON THE MANUFACTURES OF PORCELAIN AND
GLASS, EyG. R. Porter, Eso. F.R.5. Foolscap Svo. with 50 Woodcuts, 6x. cloth.

PORTLOCK. — REPORT OM THE CEOLOCY OF THE COUNTY OF
LONDONDERRY, and of Parts of Tyrone and Fermanagh, examined and degcribed under
the Authority of the Master-General and Board of Ordnance. By J. E. Portlock, F.R.S. etc.

8vo. with 45 Plates, 24s. cloth.
POWELL.—THE HISTORY CF NATURAL PHILOSOPHY .

From the Earlicst Periods to the Present Time. By Baden Powell, M. A., Savilian Professor
of Mathematics in the University of Oxford. Feap.Svo. with Vignette Title, 65, cloth,

PYCROFT.—A COURSE OF ENCLISH READING;
Adapted to cvery Taste and Capacity. With Anccdotes of Men of Genins. Bﬂ' the Rev.
James Pyeroft, B AL, author of ** Greek Grammar Practiee,”” and ** Latin Grammar Practice ;"
Editor of ** Virgil, with Marginal References.” Foolscap 8vo. G, 6d. cloth.
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QUARTERLY JOURMAL OF THE CEOLOCICAL SOCIETY OF LONDOM. |
HEdited hly Diavid Thomas Ansted, M.A. F.R.S., Fellow of Jesus College, Cambridge; Pro= ||
fessor of Geology in King's College, London; Viee-Secretary of the Geological Society.
8vo. 43, each number, sewed, [ Publisked Quarterdy. |

QUINET.—CHRISTIANITY IN ITS VARIOUS ASPECTS, |
From the Birth of Christ to the French Revolution. By E. @uinet, of the College of France ||
Translated with the Author’s approbation, by C. Cocks, B.L. 16mo. 22, sewed, |

RANKE (PROFESSOR).—RANKE'S HISTORY OF THE REFORMATION.
Translated by Sneah Austin, translator of Ranke's ¢ History of the Popes.” Vols. 1 and 2,
Svo. 30s. ; Vol. 3, 18s. cloth. [Vol. LV. iz in the press. |

READER (THOMAS).—TIME TABLES,
On o New and Simplified Plan: to facilitate the Operation of Discounting Bills, and the
Caleulation of Interest on Banking and Current Accounts, ete. : shewing, withouot ealcula-
tion, the Number of Days from every Day in the Year to any other Day, for any Period not
exceeding 365 Days. By Thomas Reader,  Post Svo. Ma. cloth, or 175, ealf lettered.

REECE.—THE MEDICAL GUIDE :
For the use of the Clergy, Heads of Familics, Seminaries, and Junlor Practitioners in Medi-
cine ;. comprising a cnm]:!ete Maodern l}ispansamr:.-.. and a Practical Trentize on the distin-
ishing Symptoms, Causes, Prevention, Cure, and Palliation of the Diseases incident to the
uman Frame. By R. Reece, M.D. I6th Edition. Svo, 12s. boards,

REGISTRAR-GENERAL—THE SEVEMNTH ANNUAL REPORT OF THE
REGISTRAR-GENERAIL OF BIRTHS, DEATHS, AND MARRIAGES, IN ENGLAND,
1845. 8vo, Br. cloth.—Also, |

First TReport (1339), Bvo. 3o | Thied Report (15417 8vo, ds. | Fifth Report (1845) 8vo, §1, |
Second Repore (15840), 8vo, ds. | FourthRepore (15842) Svo. 48 | Sixth Report (15040) Svo, 54, |

REID (DR.)—ILLUSTRATIONS OF THE THEORY AND PRACTICE OF
VENTILATION : with Remnrks on Warming, Exclusive Lighting, and the Communication
of Sound. By D. B, Reld, M.D.F.R.5.E. ete.  Svo. with Engravings on Wood, 16s. cloth.

REPTON.—THE LANDSCAPE CARDENING & LANDSCAFE ARCHITECTURE
of the late Humphrey Repton, Esq.: being his entire Works on these subjects. A New
Edition, with an Egis:uri::al. and Scicntific Introduction, n .:_?'Klem:tl'u‘ Analysis, a Biographical
Notice, Notes;, and a copions Alphabetical Index. By d. C. Lowdon, F.L.5., ete. sva, with
a Portrait and upwards of 260 Engravings, 30s. cloth ; with eoloured Plates, 3. 2. cloth.

REYNARD THE FOX 3

A renowned Apologue of the Middle Age. Reproduoced in Rhyme. Embellished thronghont
with Sceroll Capitals, in Colours, from "I-Eun-:l.—li]uck Letters made expressly for this work, after ||
Designs of the 12th and 189th Centuries. By Samuel Naylor, late of Quoee n's College, Oxford. ||
Large square 8vo. 18z, cloth. |

RIDDLE.—A COMPLETE ENCLIGH=LATIMN AND LATIN=EMGCLISH DIC= |
TIONARY, from the best sources, chiefly German., By the Rev. J. E. Riddle, M.A, 4th
Edition. Svo. 31z Gd. cloth,

** Sepnrately—The English-Latin Dictionary, 10s. Gd.; the Latin-English Dictionary, 211.

RIDDLE.—A DIAMOMND LATIN=EMGLISH DICTICNARY . ‘
|
I

A Goide to the Meaning, Quality, and right Accentuation of Latin Classical Words. By
the Rev. J. E. Riddle, M.A. New Edition. Royal 32mo. 45, bound.,

RIDDLE.—LETTERS FROM AN ABSENT CGODFATHER j
Or, a Compendium of Religions [nstruction for Young Persons. By l]’m Mew.J. E. Riddle,
M.A. Foolscap 8vo.b6s. cloth. |

RIDDLE.—ECCLESIASTICAL CHRONOLOCY; ; ;
r, Annals of the Christian Church, from its Foundation to the present Time. Containing a
View of General Church History, and the Course of Secular Events ; the Limits or the Church
and its Relations to the State ; Controversies ; Sects and Partics ; Rites, Institutions, and
Discipline ; Ecclesiastical Writers. By the Rev. J. E. Riddle, M.A.  8vo. 15z. cloth.

RITCHIE (ROBERT.)—RAILWAYS: THEIR RISE AND PROGRESS, AND |
CONSTRUCTION, with Remarks on Railway Accidents, and Proposals for their Preven-
tion. By Robert Ritchie, Esq., F.R. 5., 5, A, Civil Engilnccr, Aszociate of the Institution |/
of Civil Engineers, etc. Feap. Svo. with Woodcuts and Disgrams, 9s. cloth.

RIVERS.—THE ROSE AMATEUR'S GUICE:
Containing ample Deseriptions of all the fne leading varicties of Roses, regularly classed in
their respective amilies; their History and mode of Culture. By T. Rivers, Jun. Fourth

Edition, corrected and improved. Foolscap Svo. Gs. eloth.
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26 NEW WORKS AND NEW EDITIONS

ROBERTS.—A COMPREHENSIVE VIEW OF THE CULTURE OF THE
VINE UNDER GLASS. DBy James Roberts, Gurdener to Matthew Wilson, Esq., Eshton
Hall, Skipton, Yorkshire. 1Zmo. 5s. 6d. cloth,

ROBINSON (JAMES).—THE WHOLE ART OF CURING, PICKLING,
and SMOKING MEAT and FISH, hoth in the British and Foreign Modes. With Tih AT
useful Miscellaneons Recipes, and fall Directions for the Construction of an Economic
Drying-Chimney and Apparatus, on an entirely new Plan. By James Robinson, Eighteen
Years a Practical Curer.  Feap, 8Svo. 4s. 6d. cloth.

ROGERS,—THE VECETABLE CULTIVATOR;
Containing a plain and accurate Description of all the different Species of Culinary Vegetables,
with the most approved Method of Enﬂivnli"g them by Natural and Artificial Means, and the
best Modes of Cooking them. By John Rogers, author of **The Fruoit Cultivator.” 2d
Edition. Foolscap Svo. 72. cloth.

ROGET.—THE ECONOMIC CHESS-BOARD ;
Being a Chess-Board, provided with a complete set of Chess-Men, for playing Games in
carrizges, or vut of doors, and for folding up, and carrving in the pocket, without dis-
turbing the Game. Invented by P. M. Hoget, M.D. and registered mecording to Act of
FParlinment. New Edition. In a neat feap. Svo. case, price 2y, Gd.

ROME.—THE HISTORY OF ROME (IN THE CABINET CYCLOPADIA).

2 wols. foolseap Bvo. with Vignette Titles, 125, cloth.

ROSCOE.—LIVES OF EMINENT BRITISH LAWYERS.
By Henry Roscoe, Esq. Foolscap Svo.with Vigoette Title, Gs. cloth,

ROWTON (F..—=THE DEBATER:
Being a Series of complete Debates, butlines of Debates, and Questions for Discnssion.
With ample references to the best sources of information upon each particular topic, By
Frederic Rowton, Lecturer on General Literature.,  Foolscap Svo. Gs. cloth.

SANDFORD (REV. JOHN).—PAROCHIALIA,

or Church, School, and Parizsh., By the Rev, John Sandferd, B.D. Viear of Dunchucch,
Chaplain to the Lord Bishop of Waorcester, Hon. Canon of Worcester, and Rural Dean
Svo. with numerous Woodcuts, 16s. cloth.

SANDFORD.—WOMAN IN HER SOCIAL AND DOMESTIC CHARACTER.
By Mrs. John Sandford 6th Edition. Foolscap Svo, Ge. cloth.

SANDFURD,—FEMALE IMPROVEMENT .
By Mrs. John Sandford. 2d Edition. Foolscap 8vo. 7. 6d. cloth.

SCHLEIDEN (PROF.)—PRINCIPLES OF SCIENTIFIC BOTANY.
By M.J. Schleiden, Professor of Botany at Jena. Translated by E. Lankester, M.D. F.L.5.
Bvo. with numerous Woud Engravings, [ the press,

SCHOPENHAUER.—YOUTHFUL LIFE AND PICTURES OF TRAVEL :

Being the Autobiography of Joanna Schopenhaner. 2 vols. foolseap Svo,

“ Thig fady's life was a varied and eveniful one. It was her lot to live throurh, and
partiy to witness, some of the preatest evenis uf modern fwes. - She has left a cirenmstantial
and lively acconnt of the seerncs of which she wus an cye witness. At Weimar she lived in the
elogest intismacy with Goethe ; and her house was the resort of the eminent persons who were
attracted tu thot remarkable conrt.” —Edinburgh Review,

SCOTT.—THE HISTORY OF SCOTLAND.
By Sir Walter Scott, Bart, New Edition. 2 vols. feap. 8vo. with Vignette Titles, 12, cloth

SEAWARD.—SIR EDWARD SEAWARD'S NARRATIVE OF HIS SHIPWRECK ,
and consequent Discovery of certain lslands in the Caribbean Sea: with a Detail of many
extraordinary and high'|=¥ interesting Events in his Life, from 1733 to 1749, ag written in his
own Diary. Edited by BMiss Jane Porter. 3d Editidn, 2 vols. post Svo. 21s. cloth,

SELECT WORKS OF THE BRITISH POETS:

From Chaacer to “‘il!ltlﬂ.‘ With Biographical Sketches, by R.Southey, LL.D. Medium
gvo. g, cloth; or, with gilt edges, 31s. 6d.

SELECT WORKS OF THE BRITISH POETS:
From BenJobnson to Coleridge. With Biographical and Critical Prefaces by Dr. Aikin.
ANew Edi'iiﬂ ri!l.,. with additional Selections, from more recent Poets, by Lucy Aikin. Medium
Bvo, 185 cloth. ]

*,* The peculiar feature of these two works is, that the Poemsineluded are printed entire,
wilthont mutilation or abridgment.
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PRINTED FOR MESSRS. LONGMAN, AND CO. 2?

SERMON ON THE MOUNT (THE).

Intended as a Birthday-Present, or Gift-Book for all Seasons. Printed In Gold and Colours,
in the Missal Style, with Ornamental Borders by Owen Jones, Architect, and an Hluminated
Frontispiece by W. Boxall, Esq. A new edition.” Foolscap 4to. in a rich brocaded silk cover,
21s.; or bound in moroces, by Hayday, 25s.

SHAKSPEARE. BY BOWDLER.
THE FAMILY SHAKSEPEARE , in which nothing is added to the Original Text ; but those
Words and Expressions are omitted which cannot with propriety be rend alowd. By T.
Bowidler, Esg. F.R.8. Ninth Edition, 8vo. with 36 Illustrations after Smirke, etc., 2ls.
cloth ; or, without Illustrations, & vols. Svo, 41, 14s, Gd. boards.

SHELDON (F.)—THE MINSTRELSY OF THE ENGLISH BORDER :

Ecing a Collection of Ballads, Ancient, Re-modelled, and Original, founded on well-known
Border Legends. With Illustrative Notes, By Frederick Sheldon. Square post Svo. 195,
cloth; morocco, 30 . (Gound by Hayday).

SHELLEY, ETC.—LIVES OF THE MOST EMINENT LITERARY MEN OF

ITALY, SPAIN and PORTUGAL. By Mrs. Shelley, Sir D). Brewster, J. Montgomery, ¢6C.
& vols. foolscap Bvo. with Vignette Titles, 135, cloth.

SHELLEY.—LIVES OF THE MOST EMINENT FRENCH WRITERS.
By Mrs. Shelley and others. 2 vols. foolscap Svo. with Vignette Titles, 122, cloth.

SHEPHERD (REV. W.)—HORA APOSTOLICA ;

t Or, a IMgested Narrative of the Acts, Lives, and ‘I.'.’rliinlif of the Apostles. Arranged
aceording to Townsend. By the Rev. William Shepherd, B0, Rector of Margaret Roding,
Essex; and Rural Dean. Feap. 8vo. 51. 64. cloth,

SHORT WHIST =
Its Rise, Progress, and Laws; with the recent Decisions of the Clubs, and Observations to
make any one g Whist Player. Containing alzothe Laws of I-'iqllu'l, Cassino, Ecarte, Cribbage,
Backgammon, By Major A * * * & & Ojf Edition. To which are added, Precepts for Tyros.
By Mrs. B & &« = & & Foolscap 8vo. 3s. cloth, gilt edges.

SINNETT.—THE BY-WAYS OF HISTORY.
By Mrs. Percy Sinnete. 2 vols. post 8vo.

SMITH.—SACRED ANMNALS .

Or, Researches into the History and Religion of Mankind, from the Creation of the World
to the I'eath of Isaac : deduced from the Writings of Moses and other Inspired Authors,
copiously illustrated and confirmed by the ancient Records, Traditions, and Mythology of
the Heaithen World, By George Smith, F.5.A. ete. author of **The Heligion of P-ncfem
Biritain,"* etc. Crown Svo. 10z, cloth.

SMITH (GEORGE).—THE RELICION OF ANCIENT BRITAIN HISTORICALLY

CONSIDERED : Or, a Succinct Account of the severanl Religious Systems which have
obtained in this Island from the Earliest Times to the Norman Conguest: locluding an
Investigation into the Early Progress of Error in the Christian Church, the Intreduction of
the Gospel into Britain, and the State of Religion in England till Popery had gained the
Ascendency. By George Smith; F.AS, Zd Editipn. Svo, Js. G4, cloth.

SMITH (GEORGE).—PERILOUS TIMES :

I Or, the Agressions of Anti-Christian Error on Seriptural Christianity: consideredin refer-
ence to the Dangers and Duties of Protestants. P George Smith, F.AS. Member of the
Royal Asistic Society, and of the Royal Society of Literature. Foolscap Svo. Gs. cloth,

SMITH (MRS. H.) — THE FEMALE DISCIPLE OF THE FIRST THREE
CENTURIES OF THE CHRISTIAN ERA: Her Trinls and Her Mission. By Mra. Henry
Smith. Foolscap 8vo. 6. cloth.

SMITH.—AN INTRODUCTION TO THE STUDY OF BOTANY.

By Sir.. E. Smith, late President of the Linnean Society. 7th Edition, eorrected ; in which
the object of Smith’s * Grammar of Botany™ s combined with that of the *f Introduetion.**
By Sir William Jackson Hooker, K.H. LL.D. ete. 8vo. with 36 Steel Plates, 16s. cloth,
w{th coloured Plates, 21,125.64. cloth.

SMITIL—COMPEMNDIUM OF THE ENCLISH FLORA.
By Sir J. E. Smith. 2d Edition, with Additions and Corrections. By Sir W.,J. Hooker.
1Zmo. 75. Gd. cloth. THE SAME IN LATIN. 5th Edition, 12mo. 7s.64. i

SMITH.—THE EMCLISH FLORA.
By Sir James Edward Smith, M.D. F.R.S,, late President of the Linnman Society, ete.
6 vols, Sva. 31 12, boards.
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28 NEW WORKS AND NEW EDITIONS

SMITH (SYDNEY)—SERMONS PREAEHED AT ST. PAUL'S CATHE-
DRAL, the Foundling Hospital, nud several Churches in London; together with others

milidrecsed to a Country Congrepation. By the late Rev, Sydney Smith non Residentiar
of 5t. Paul's Cathedral, Svo. Iji'l. cloth, i et Efgel ¥

SMITH.—THE WORKS OF THE REV. SYDNEY SMITH .
3d Edition, with additions. 3 vols.Svo. with Portrait, 36s. cloth.

SOPHOCLES, BY LINWOOD.

SOPHOCLIS TRAGEDIE SUPERSTITES. Recensuit, ¢t brevi adnotatione instruxit
Guliclmus Linwood, A.M. Edis Christi apud Oxonienses Alumnus. Svo. 16s. cloth.

SOUTHEY (ROBERT).—THE LATE MR. SOUTHEY'S COMMON-
PLACE BOOK: comprising his Readings and Collections in History, Biozraphy, Manners
and Literature, Yoyoges and Travels, etc, ete.: systematically arranged. [dor the press.

SOUTHEY (ROBERT)—THE DOCTOR, ETC. VOL. Vl.
From the Papers of the late Robert Southey. Edited by his Son-in-Law, the Hev, John
Wood Warter, Post 8vo. 103, G6d, cloth,

SOUTHEY.—THE LIFE OF WESLEY,
And Rise and Progress of Methodism. By Hobert Sonthey, Esq. LL.D, 8rd Editlon, with
Wotes by the late Samucl Taylor Coleridge, Esg., and Remarks on the Life and Character
of John Wesley, by the late Alexander Kuox, Esq. Edited by the Kev. Charles Cuthbert
Southey, A.M. Curate of Cockermouth. 2 'ruis. svo. with two Portraits, 11, 8s. cloth.

SOUTHEY, ETC.—LIVES OF THE BRITISH ADMIRALSS
With an Introductory View of the Naval History of Englund. By R. Southey, Esqg. and
R. Bell, Esq. 5 vols, foolscap 8vo., with Vignette Titles, 11, 10s. cloth,

SBOUTHEY'S &RDEERT) COMPLETE POETICAL WORKS:
Containing allthe Author's lnst Introductions and Notes, Complete in one volame, medinm
8vo. with Portrait and Vignette, uniform with Byron's and Moore's Poetical Works, Zls.; or
42s. bound in morocco, by Hayday.

Also, an Edition in 10 vols. foolscap Svo, with Portrait and 19 Plates, 20, 10s.; morocco, 47, 101,

SPIRIT OF THE WOODS5 (THE).
By the author of **The Moral of Flowers,”” 2d Edition. Roval 8vo. with 23 beautifully
coloured Engravings of the Forest Trees of Great Britein, 11, 11s. 6d. cloth.

STABLE TALK AND TABLE TALK S OR, SPECTACLES FOR YOUNG
SPORTSMEN. By Harry Hicover. 2 vols. 8vo. with Portrait, 12, cloth.

STEBBING. —THE HISTORY OF THE CcHRISTIAN CHURCH,
From its Foundation to A.D. 1492, By the Hev. H. Stebbing, M.A., etc. 2vola. foolscap 8vo.
with Vignette Titles, 13y, cloth.

STEBBING.—THE HISTORY OF THE REFORMATION.
By the Rev. H. Stebbing. 2 vols. foolscap Svo. with Vignette Titles, 125.cloth.

STEEL’S SHIPMASTER'S ASSISTANT.

Compiled for the use of Merchants, Owners and Mastera of Ships, Officers of Customs, and
all Feraons connected with Shipping or Commerce ; containing the Law and Loeal Reguln-
tions affecting the Ownership, Charge, nnd Management of Ships and their Cargoes;
torcther with Notices of other Matters, and all necessary Information for Mariners, New
Edition, rewritten thronghout, Edited by Graham Willmore, Esqg. M. A, Barrister-nt-Law ;
the Customs and Shipping Department by George Clements, of the Customs, London,
compiler of “*The Customs Guide;” The Exchanges, ete. and Naval Eook-keeping, by
William Tate, author of ¢ The Modern Cambist." Svo.28s5. cloth; or 295, bound.

STEEPLETON ;
©r, High Church and Low Church, Beiug the present Tendencies of Parties in the
Church, exhibited in the History of Frank Faithful, By a Clergyman, New Edition.
Toolscap Svo, 6. cloth,

STEFHENS.—A MANUAL OF BRITISH COLEOPTERA 3
Or, BEETLES : containing & Description of all the Specics of Beetles hitherto ascertained to
inhabit Great Britain and [reland, ete. With a complete Index of the Genera, By J. F.
Btephens, F.L.5. author of * ILustrations of Entomelogy.” Post 8vo. 14s. cloth.

SWITZERLAND.—THE HISTORY OF SWITZERLAND.
{In the Cabinet Cyclopedia.) Foolscap 8vo. with Vignette Title, 6a. cloth.
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SWAINSON.—A PRELIMINARY DISCOURSE ON THE STUDY OF NATURAL
HISTORY. Dy W.Swalnson, Esq. Foolseap Svo. 6s. cloth,—By the snme Author,

A TREATISE ON THE NATURAL HIS- NATURAL HISTORY ETC. OF FISH,
TORY & CLASSIFICATION of ANIMALS. AMPHIBLA, & REPTILES. 2 vols, feap.
Fcap, 8vo. Gs. Svin. 125,

NATURAL HISTORY AND CLASSIFICA- A TREATISE ON MALACOLOGY ; Or, the
TION OF QUADRUPEDS. Feap. 8vo. Gs. I;'iu%lml.l Classification of Shells znd Shell-

NATURAL HISTORY AND CLASSIFICA- ish. ‘enp. Svo. Ga, T
TION OF BIRDS. 2vols. feap, Svo. 124, H!"I’;.E.'f,";”ﬁf‘.a:lil_ﬁ.i‘};il"-mﬁ"-" "‘H"}R‘E“E'

y 3 . . A F INSECTS.  Feap. 8vo. G,

e g T PLINCT OF ANIMALS. | A [IREATISE ON TAXIDERMY with the

b el £ iography of Zoologists, an otices o
ﬂN[hlﬂlﬂb -IN LIENE‘.GEH!.LE. FﬂaP,ETﬂ, ﬁ', ! their ll""-'“']’iﬂ, F‘r'ﬂ-l'h Bvo. N8,

SYEIGNDS.H:THE LAW RELATING TQO MERCHANT SEAMEN,
J}eranggt't chiclly for the use of Masters aud Oficers in the Merchant Service. With an
LI"‘P*“"’“: containing the Act 7 & 8 Vie. ¢, 112; the Regulations under which Lascars may
& employed ; and some forms of Proceedings before Magistrates. By E. W. Symonds, Esq.
Chicf Clerk of the Thames Police Court, Third Edition, 12mo. 55, cloth,

TATE.—HORATIUS RESTITUTUS 5
Or, the Books of Horace arranged in Clironological Order, according to the Scheme of Dr.
Bentley, from the Text of Gesner, corrected and im proved. With a Preliminary Dissertation,
¥ery much enlarged, on the Chrouolegy of the Works, on the Localities, and on the Life
and Charncter of that Poet, By Jumes l.:utc, BM.A. Second Edition. Svo. 125 cloth.

TATE —THE CONTINUOUS HISTORY OF THE LIFE AND WRITINGS OF
ST. PAUL, on the basis of the Acts: with Intercalary Matter of Sacred Narrative, Flllililjlll.!'l.l
from the Epistles, and elucidated in oceasionnl Dissertations: with the Hove Paaline of
Dr. Paley, in a more correct edition, subjoined, By James Tate, BLA. Svo. Map, 13s. cloth,

TAYLER (REV. CHARLES B..-MARGCARET:

Or, the Pearl. By the Rev. Charles B, Tayler, M.A. lh'-?::tl:lr of St. Peter's, Chester, author
of ¢ Lady Mary; or, Not of the World ;" ete.  2d Edition. Foolscap Svo. 6s. cloth,

TAYLER (REV.CHARLES B.)—LADY MARY 3 OR, NOT OF THE WORLD.

By the Rev, Charles B. Tayler, Rector of St. Peter’s,Chester; suthor of ¢ Margaret, or the
Pearl,’* ete. Foolscap Svo. G.l,.ﬁd!, cloth. 5 5 ;

TAYLER (REV. CHARLES B.)—TRACTARIANISM NOT OF COD.
Sermons. By the Rev. C.B. Tayler, Rector of St.Peter’s, and Evening Lecturer at St.
Mary*s, Chester; author of *4 Laly Mary ; or, Wot of the World," ete.  Feap. 8vo. s, eloth.

TAYLER (REV. CHARLES B.)—DORA MELDER :
A Stwry of Alsace. By Meta Sander. A Translation. Edited by the Rev. C. B, Tayler,
author of “ Margaret; or, the Pearl,” etc. Feap., Bvo.; with two [llustrations, 7s. cloth.

TAYLOR (JEREMY).—BISHOP JEREMY TAYLOR'S WORKS.

With the Refercnces verified. A New and thoroughly revised Edition.

*.* This Work isin the hands of a competent Kditor at Oxford, and will be published in
valwmes, price Ws, Gd, each; fo be completed in 12 volwomes, each of G0 closely printed pages,
published at intervals of two monihs. The first volume will be published carly in 1847.
Subscriliers’ names received by the Froprictors, and all Beoksellers.

THIRLWALL.—THE HISTORY OF CREECE.
g}'tht Right Rev. the Lord Bishop of 8t David’s. A new Edition, revisced ; with Notes.
ols. L. to 111, demy Svo. with BMaps, 125, each cloth. To be completed in 53 volumes,
[Vol. LV, is in the press,

*o* Alse, an Edition in 8 vols. foap, Sve, with Fignette Titles, 20, 8s. clotk,
THOMBON'S SEASONS.

Edited by Bolton Corney, Esq.  Illustrated with Seventy-seven Designs drawn on Wood by
the Members of the Etching Club. Engraved by Thompson and other eminent Engravers.
Square crown Svo. uniform with ¢ Goldsmith’s Poems," 21s. cloth; bound in moreceo, by
Hayday, 36s.

TIHOMSON —EXPERIMENTAL RESEARCHES ON THE FOOD OF ANIMALS,
AND THE FATTENING OF CATTLE: with Remarks on the Food of Man. By Robert
Dundas Thomson, M.}, of the University of Glasgow. Fenp, S8vo. 5a. cloth,

4 The question the oripin of the fat of animals appears to be compictely resolved by
these beantiful uw?‘c-i‘u&u rate seperim ehl‘l.'{— Baron Licbig.
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THOMSON (JOHN).—TABLES OF INTEREST,
At Three, Four, Four-and-a-half, and Five per Cent., from One Pound to Ten Thousand,
#nd from One to Three Hundred and Sixty-five Days, in a regular progression of Single
Drays; with Interest at all the above Rates, from One to Twelve Months, and from One to
Ten Years. Also, Tables shewing the Exchange on Bills, ete. etc. ete. By John Thomson,
Accountant in Edioburgh. 12mo. 82, bound.

THOMSON, —-THE DOMESTIC MANACEMENT OF THE SICK ROOM,
WNecessary, in Aid of Medical Treatment, for the Cure of Diseases. By Anthony Todd
Thomson, M.D. F.L.5. etc. 2d Edition. Post Svo. 10s. 6d. cloth.

THORNTON.—OVER POPULATION AND ITS REMEDY :

Or, au Enquiry into the Exteut and Canses of the Distress prevailing among the Labouring
Classes of the British [slands, and into the means of remedying it. By William Thomas
Thornton. Svo. lis. 6d. cloth.

TISCHENDORF-—CONSTANTINE TISCHENDORF'S TRAVELS IN THE EAST.
Translated from the German. 16mo. uniformwith the cheap anthorised English Translations
of the works of Michelet and Quinet. [fn May.

TOMLINE (BISHOP).—AN INTRODUCTION TO THE STUDY OF THEBIBLE:
Being the First Volume of the Elements of Christian Theology ; containing Proofs of the
Authenticity and Inspiration of the Holy Seriptures ; a Summary of the History of the Jews
an Account of the Jewish Sects ; and a brief Statement of the Contents of the several Books
EI‘ Tﬁh; Uﬁ:‘dg‘tstamﬂnt. By the late George Tomlin, D.D.F.R.5. 20th Edition. Foolscap Svo.

i « Cloth.

TOMLINS.— A POPULAR LAW DICTIONARY 3

Familinrly explaining the Terms and Nature of English Law; adapted tothe comprehensionof
Perzons not educated for the Legal Profession, ,,.ﬁ affording Information peculiarly uscful to
Magistrates, Merchants, P'a.hl:lcl:falﬂﬂice:s,andnthera. By '.FhuruasEdlfucTﬂmlin:.Allﬂruey
and Solicitor. Post 8vo. 18s. eloth.

TOOKE.—A HISTORY OF PRICES;
With reference to the Causes of their principal Variations, from 1792 to the Present Time.
Preceded by a Sketch of the History of the Corn Trade in the last Two Centuries. By

Thomas Tooke; Esq. F.R.S. 3 vols. 8vo. 21 8s. cloth.
® % Separately, Vols. [, and I1. 36s.; YVol. IIL 12s

TOPHAM.—CHEMISTRY MADE EASY,

For the Use of Agriculturists. By John Topham, A.M. Rector of St. Audrew, 3t. Mary
Witton, and St. Nicholas, Droitwich. Third Edition, 16mo.2s. sewed.

TOWNSEND (CHARLES).—THE LIVES OF TWELVE EMINENT JUDGES.

OF THE LAST AND OF THE PRESENT CENTURY. By W. Charles Townsend, Ezq.
A.M, Recorder of Macclesfield, author of ** Memoira of the House of Commons.” 2 vols.

Svo. 28y, cloth.

TREVOR;
Or, The New 5t. Francis. A Tale of the Timea. Foolseap Svo. 6s. cloth,

TROLLOPE (REV. W.)—ANALECTA THEOLOGICA :

A Critical, Philological, and Exegetical Commentary on the New Testament, adapted to
the Greek Text ; compiled and digested from the most npﬂwnwd sources, British and Foreign
and so arranged as to exhibit the comparative weight of the different Opinions on Dispntul.l'
Texts. By the Rev, William Trollope, M.A, New Edition, 2 vols. 8vo, 11, 125, cloth,

TURNER.—THE SACRED HISTORY OF THE WORLD,
Philosophically considered. By 5. Turner, F.5.A. R.A.8.L. New Edit. 3vols. 8vo.42s, bds.

TURNER.—THE HISTORY OF EMNCLAND,

From the Earlieat Period to the Denth of Elizabeth. By SharonTurner, Esq.F.A. 5. R.A.8. L.
New Editions. 12 vols. Svo. 51, 3s. cloth; ory separately—

THE HISTORY of the ANGLO-SAKONS, 3 vols. Svo. 21, 5.

THE HISTORY of ENGLAND during the MIDDLE AGES. & vols. Svo. 3l.
THE HISTORY of the REIGN of HENRY VIIL. 2 vols. Svo. 26s.

THE REIGNS of EDWARD VI., MARY, and ELIZABETH. 2 vols. Svo.32s.
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TURNER.—A TRE.H.TEE ON THE FOOT OF THE HORSE. *
And a New System of Shoeing, by One-sided Nailing; and on the Nature, Origing and
H_ﬂnptnms of the WNavicular Joint |..n'|.|‘.'|H!||l'.'H:ﬂ.I with Preventive and Curative Trentment. Bj
James Turner, M.R.V.C. Hoval 8vo. 7s. Gd. boards,

TURTON'S (DR.) MANUAL OF THE LAND AND FRESHWATER SHELLS OF
THE BRITISH [SLANDS. A new Edition, thoroughly revised, and with considerable

Additions. By John Edward Greay, Keeper of the Zoological Collection in the British Moscum.
Post Svo. with Woodcuts, and 12 coloured Plates, 155, cloth.

TWELVE YEARS AGO:
A Tale. By the author of *¢ Letters to My Unknown Friends.” Foolscap Sva.

Contents.—1. Twelve Years Ago.—II. Lady Grace Dymoke —III. The Parting.—IV.
The Heroine.—V. The Dinner Party.—VI. Suoecess --V1[. The Departure,—VILL The
Return.—IX. The ME!‘.ﬁtlﬁ,—X. A Good Copsclence.—X1. Obedience.—X11. Rewards
and Punishments.—X11T, The End,

TYTLER (!PRUFESEUH}. — PROFESSOR TYTLER'S ELEMENTS OF
GENERAL HISTORY, Ancient and Mo dern, with Dr, Nares® Continuation. A new Edition,
revised and continued to the Death of William IV. Svo. with 7 Maps, 142, cloth,

URE.—DICTIOMARY OF ARTS, MANUFACTURES, AND MINES
C:mtaining_a clenr Exposition of their Principles and Practice. By Andrew Ure, M.D.
F.R.5. M.[-.!_S. M.A.5. Lond. ; M. Acad. N.5. Philad. ; 5. Ph. Soc. N, Germ. Hanov. ; Mullii,
etc. etc. Third Edition, corrected.  Svo. with 1240 Woodeuts, 505, cloth.

By the same Author,
SUPPLEMENT OF RECENT IMPROVEMENTS. 2d Edition. Svo, 142, cloth.

VON ORLICH (CAPT.)—TRAVELS IN INDIA,
And the adjacent Countrles, in 1842 and 1843, By Capt. Leopold Von Orlich. Translated

from the German h'il' H. Evans Lloyd, Ksq. 2 vols. 8vo. with coloured Frontispieces, and
uumerous [llustrations on Wood, 25s. cluoth.

WALFORD (J. E.)—THE LAWS OF THE CUSTOMS
Compiled by Direction of the Lords Commissioners of Her Majesty’s Treasury, and pub-
lished under the Sanction of the Commissioners of Her :'l-‘lil.j{:;ﬁ r's Customs; with Notes and
aGeneral Index.  Edited by J. G. Walford, Esq. Solicitor for the Customs. Printed for Her
Majesty’s Statlonery Office, and published by Authority. Svo. 104 6d. cloth.

WALKER'S PRONOUNCING DICTICNARY OF THE ENGCLISH LANGUACE,

;l.'ﬂlﬂ. ted to the Present State of Literature and Sclence. By B. H. Smart, Author of
cory and Practice of Elocution,” ete. 2nd Edition. To which are now added, an
enlaryges E}Fm'-"iﬂ'Fil}“t Index ; and a Supplement, containing nearly 3,000 words not included
in the previous Edition of the Dictionary.  Svo, 158 cloth,
*s* The Supplement, with the Etymological Index, may be had separately, price 3r. 6d. sewed.

'1.1."_!|.L;r{‘dli":I:Iij;;"‘i£1 PRONOUNCING DICTIONARY, Epitomised by Smart. New Edition. 16mao.
75 fd. cloth.

WALEKER [GED-}—CHESE STUDIES =
Comprising 1000 Games actually Played during the last Hall Century; presenting a unigue
Collection of Classical and Brirliant Specimens of Chess Skill in every stage of the Game,
and forming an Encyclopedia of Reference. By George Walker. Medium Svo. 105, 6d. sewed,

WARDLAW.—DISCOURSES ON THE PRIMCIPAL POINTS OF THE SOCINIAN
CONTROVERSY —the Unity of God, and the Trinity of Persons in the Godhead—the Supreme
Divinity of Jesus Christ—the Doctrine of the Atonement - the Christian Character, ete.
By Ralph Wardlaw, D.D. 5th Editlon. Svo. 15s. cloth.

WATERTON.—ESSAYS ON MATURAL HISTORY,
Chiefly Ornithology. By Charles Waterton, Esq., author of “*Wanderings in South
America.’ With an Autobiography of the Author, and a View of Welton Hall. New Edition,
foolseap Sva. 81, cloth.

SECOND SERIES. With Continuation of Mr. Waterton®s Autobiegraphy. New Edition,feap.
Avo. with Viguette by T. Creswick, A.R.A. s Gd. cloth.

WATTS (A.A)—=LYRICS OF THE HEART, X ;
With other Poems. By Alaric A, Watts, Illustrated by 40 highly=-finizshed Line Engravings,
from the Designs of many of the eminent modern Painters, by the best En FAYETS O the nge.
Square crown Svo. printed and embellished uniformly with Hogers’s ** Ilaly™ and ** Poems,
3l Gd. boards; or proef impressions, Gis. boards ; proofs before letters, on dto. coloribier,
Indin paper (only &0 copics printed), price i, da. At Whitsumtide.

WEBSTER.—AN ENCYCLOP/AEDIA OF DOMESTIC ECONOMY 5
Comprizsing such subjects as nre most immediately connected with Housekeeping 5 a8,
¢ Construction of Domestic Edifices, with the modes of Warming, Ventilating, and
Lighting them—A deseription of the various articles of Furniture, with the nature of their
Materials— Duties of Servants, ete, ete. ete. By Thomas Webster, F.GS., ete.; assisted
by the Inte Mrs. Parkes. Svo. with nearly 1,000 Waoodcuts, 508. cloth.

..
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WEIL (DR.)—THE BIBLE, THE KORAN, AND THE TALMUD;
Or, Biblical Legends of the Mussulmans, compiled from Arabic Sources, and compared
with Jewish Traditions, By Dr. G. Weil, Librarian of the University of Heidelberg, ete.
Translated from the German, with occnsional Notes, Post 8vo. 71 Gd. cloth,

WESTWOOD (J.0).—AN INTRODUCTION TO THE MODERMN CLASSIFI=
CATION OF INSECTS; foundedon the Natural Habits and compounding Organisation of
the different Families. By J. 0. Westwood, F. L. 5. ete. etc. etc. 2 vols, Svo, with numerons
Ilustrations, 21. Ts. cloth.

WHITLEY.—THE AFPLICATION OF GEOLOGY TO ACRICULTURE.
And to the Tmprovement and Valuation of Land ; with the Natore and Propertics of
Soils, and the Privviples of Cualtivation. By Nicholas Whitley, Land-Surveyor. 8vo.

& 6d. cloth.

WILBERFORCE (W.)— A PRACTICAL VIEW OF THE PREVAILING
RELIGIOUS SYSTEMS OF PROFESSED CHRISTIANS, in the Higher and Biddle
Classes in this Country, contrasted with Real Christianity. By Willinm Wilberforce, Esq.
MLP. for the County of York, New Editions. Svo. 8f. boards. 12mo. 45. 64, cloth.

WILEINSON.—A CATECHISM OF CHURCH HISTORY IN GEMNERAL,
From the Apostolic Age to the Present Time. To which is added, a Catechism of English
Church History: with a Summary of principal Events, in Chronological Order. By the Rev.
W. F. Wilkinson, A.M. Theological Tutor of Cheltenham College, Foolscap 8vo. Gs. cloth.

WILEINSON (IL.)—EMCIMES OF WAR :
r, Historical and Experimental Obzervations on Ancient and Modern Warlike Machines
and Implements, including the Manufactnre of Guns, Guonpowder, and Swords. With
Remarks on Bronze, Iron, and Steel, By Henry Wilkinson, M.R.A.S. ete.  8vo. 94 cloth.

WILLIS (N.P.)—DASHES AT LIFE WITH A FREE PEMCIL.
By N. ¥, Willis, Ezq., aathor of * Pencillings by the Way,”™ “Inklings of Adventure,’” ete.

Svols. post Svo, 312, 64. bourds,

WILLOUGHEY (LADY)—A DIARY.
Purporting to be by the LADY WILLOUGHBEY of the Reign of Charles I., embracing some
Passages of her Domestic History from 1635 to 1648, 3d edition. Square foolscap Svo.

8s. boards; or 188 bound in moracco [ofd style).
*.* This volume iy produced in the stgle of the period to which The Diary refers.

WINTER (J. W.)—THE HORSE IN HEALTH AND DISEASE =
Or, Sugpestions on his Natural and General History, Varicties, Conformation, Paces, Age,
Soundness, Stabling, Condition, Training, and Shoeinge. With a Digest of Veterinary
Practice. DBy James W. Winter, M.R.C.V.5.L. Svo. 10z, 64, cloth,

WOOD —A PRACTICAL TREATISE ON RAILROADS,
And Interior Communication in General; containing numerous Experiments on the Powers
aof the: lmproved Locomotive Engines, and Tables of the comparative Cost of Convevance
on Canals, Railways, and Turnpike Ronds, By Nichelas Wood, Memb. Inst. Civ, Eng. ¢ic.
Third Edition. Svo. with Plates and Woodeuts, 3ls. 64, cloth.

WOODWARD.—ESSAYS, SERMONS, ETC,
By the Rev. Henry Woodward, AMM. formerly of Corpus Christi College, Oxford; Rector
utf F-:I;iu::l‘d_, in the Diocese of Cashel. Fourth Edition. 2 vols, 12mo. l-l;’, cloth,
: By the same Authory
THE SHUNAMMITE: a Series of Lectures and Reflections on 2 Kings, iv. 2 vols. I129mo.
123, cloth, WVol. 2, separately, Gz, cloth,

Z0O0OLOCY OF THE VOYACE OF H.M.55' EREBUS AMD TERROR.
Under the Command of Capt, Sir James Clark Rozs, RN, F.R.5, during the years 1338,
40,41, 42,43, Poblished by Authority of the Lords Commizsioners of the Admiralty. Edite
by John Richardson, M.D. F.R.5. ¢tc. ; and John Edward Gray, Esq. F.R.S5. Partsl. to XV,
oyaldte. with numergus coloured and plain Plates, 105, each, sewed.

¥ To becompleted in tern or threz miore paris.

ZUMPT (PROF.)—A CGRAMMAR OF THE LATIN LANCGUACE-
By C. G. Zumpt, Ph. D). Professor in the University, and Member of the Royal Academy of
Berlin. Translated from the Sth Edition of the original, and adapted to the use of English
Students, by Leonhard Schimitz, Ph. IV, Rector of the High School of Edinburgh ; with
numerous Additions and Corrections by the Author. New edition. 8vo. 14s. cloth.

ﬁ‘«.u.

London: Printed by M, Masow, Tvy Lane, Puiernostcr Row.
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