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This latest work of its eminent author, himself
one of the contributors to the “ American Text-Book
of Surgery,” has been carefully prepared from his
unrivalled course of lectures to the students of Rush
Medical College, and is intended for use as a key or
supplement to the larger work.

The subjects are carefully grouped in tabular form,
those diseases and operations of a similar character
and requiring similar treatment being classed to-
gether, thereby greatly condensing the material and
lightening the labors of the student.

The Syllabus will prove also of exceptional value
as a surgical diagnosis and as an aid to the surgeon
in gelecting the operations indicated.
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CRYSTAL FORMS, &c.

EXPLANATION OF PLATE.

A. Regular octahedron in outline.

B. The same as A as it appears when a glass model of it is scen with a
triangular facette in advance.

C. The same as A, when cleft by a plane parallel to two of its sides.
(The octahedron is the typical form of arsenious acid,)

D, E, F. Tetrahedra observed in some deposits from solutions of tarlar emetic.
. Rectanpular four-sided prisn':s of strychnina.
H. Six-sided prisms of morphina.

1. Right rectangular prisms of oxalic acid and of sulphate ,of zinc.

1, 2, 3. Forms seen ir deposits from solution of strychnina in benzole,

4, 9. Reaction of strychnina with bichromate of potassium or with perchluride of
platinum.

5. Reaction of brucina with sulphocyanide of potassium and with perchloride
of mercury.

6. Rapid reaction of Lrucina with ferricyanide of potassium.

7. Flattened prisms belonging to oxalic acid, and square prisms belonging to
strychnina.

8. Hexagunal prisms Lelonging to morphina.,

9. long rectangular plates formed Ly the instantaneous reaction of sulpho-
cyanide of potassium with strychnina, and of tannic acid with morphina.

10. Reaction of strychnina and spirituous solution of iodine in sulphuric acid,

11. Group of needles occurring in company with 5 and 6 in the reaction of

brucina with ferricyanide of potassium. These are also seen in reac-

tions of strychnina with iodo-iodide of potassium and . of morphina with
hydrechloric acid.

72, Tufis common in deep drops.

13, 14, 15. Various disc forms ; 15 often seen in the reaction of strychnina with
perchloride of iron.

16. Reaction of brucina with nitroprusside of sodium,
17, 18. Reaction of strychnina with terchloride of gold and with carbazoticacid.



PREFACE.

— ——

Maxy admirable works upon Forensic Medicine are already
in existence, but very few have included Hygiene. This last-
named “subject, however, is now justly considered of such
importance that in the final examinations in medicine the
custom is becoming universal of setting (in the Forensic
Medicine Paper) at least one question in which sanitary
matters are involved.

It has only been possible in the present work to embody the
leading facts in connexion with Hygiene, since a lengthened
description would have far exceeded the available limits.

The fact that no work has existed, hitherto, of a medium
siz&,kﬁnd in which the attempt has been made to condense the
contents of the well-known large manuals, such as those of
Tidy and Woodman, of Guy, of Taylor, and of Casper into a
comparatively small, but not too meagre a space. has en-
couraged me to embark upon the present undertaking and to
add yet another contribution to medico-legal literature.

The methods of extraction of the various poisons from the
dead body have been specially dealt with. and I have en-
deavoured as much as possible to explain the more complex
chemical processes when such explanation has appeared to me
desirable.



Viii PREFACE.

Ln the compilation of the following pages I have been careful
to place before the reader the statements and opinions of the
most highly esteemed authorities upon Forensic Medicine, and
[ must express my sincere thanks to my numerous medicil
friends for many wvaluable hints during the passage of the
various sheets through the press.

An experience of educational matters and of the student
world extending over mnearly a quarter of a century, has
led me to hope that a work such as the present one may
prove of some slight service, especially when bearing in mind
the tavourable reception that has been accorded to my last
effort, ““The Essentials of Pathology and Morbid Anatomy.”

My thanks wre «ue to my publisher, for supplying the
many excellent illustrations which the book presents, and
also to Messrs. Longmans, who have kindly allowed casts of
the hotanieal plates to be taken from Pereira’s ¢ Manual of
Miteria Medica and Therapeutics.”

Lastly, T cannot too strongly impress upon the reader that
this volume is not intended to exclude the use.of the more
e¢laborate tveatises, but is merely to be employed as an intro-
duction to an extrenely comprehensive and difficult study, or
bo serve as a refresher to the memory of the student when upon
the eve of his examination.

ARMAND SEMPLE.

b TORRINGTIONY SQUARE., W.(.
Frfu'um"u 1890,
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ESSENTIALS

OF

FORENSIC MEDICINE, TOXICOLOGY,

AND HYGIENE.

FORENSIC MEDICINE, MEDICAL JURISPRUDENCE, Or
LEGAL MEDICINE is the part of medical science in which the

conuexion between medicine and law is treated. It also deals

with cases which are connected with the administration of justice,

and with questions that involve the social duties and civil rights

of individuals.

TOXICOLOGY is the name apvlied to the division of forensic
medicine in which' the natnure and detection of poisons are treated,

as well as the treatment of the poisoned.

HYGIENE includes the laws affecting the individual and social

relations and well-being of man—health and sanitation,
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FORENSIC MEDICINE.
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MEDICAL EVIDENCE.

Tunr medical man may be summoned as a common witness—viz.,
simply to slafe facts; or as a skillea witness or expert—to inter-
pret them ; he is a skilled witness when he gives an opinion on the
facts observed and the views expressed by others, or when he gives
his opinion on facts observed by himself: He should maintain a
perfectly impartial frame of mind, and should not give any opinion
upon the general merits of the case, but simply upon the facts
proved on the trial; he should also be careful not to indulge a
sentiment of misplaced humanity.

He should reply to questions concisely and clearly, and supply
any deficiency if the whole truth is not elicited ; never dogmatically
assert as facts subjects which are only matters of opinion; and
never obtrude opinions when facts only are required ; he should
employ the plainest and simplest langnage, aveiding all technical
terms, and metaphorical or superlative expressions.

He should refrain from quoting authorities to support his opinion.

On every trial a witness may undergo three examinations. The
first 1s the “ examination-in-chief” by conusel for the side he
appears, then the “ eross-examination ” by the opposing counsel,
and the “ re-examination’ by his own side. The first 18 to elicit
his facts and opinions, the second to wealen his statements, the
third enables him toexplain any apparent diserepancies. He should
be careful to avoid the introduction of any new matter, since
such a proceeding may render him liable to a further cross.
examination. A witness 18 not allowed to quote anthorities, Lt
he may be gsked if he agrees with an authority who is esteemed in
the profession, and if he answers in the aftirmative he becomes an
exponent of such an opinion.

Speak of a bruise rather than of a contusion, of a Llood-elot than
of an apoplectic elfusion; give measurcments from well-known
standards, as an inch, foot, or yard, or a hand or finger's breadth
or compare the size of objects 1o a shilling or a Hi.‘-.’lhjtnc[ll and be'
most particular with respect to dates.

A professional witness is not bound. either in a civil or eriminal

— mome
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case, to give evidence unless paid, but if he is once sworn he canunot
refuse to speak as to matters of fact. If subpwnaed at the same
time to a civil and eriminal case, he must attend first the criminal
one ; and if the subpoenas are for similar courts, his first attention
must be to the superior court. Should the courts be equal in
authority, he should obey the summons received first.

NOTES.—These should always be made on the spot and at the
time, or as soon as possible after the event to which they relate,
and are admissible in a court of law to refresh the memory, not to
supply its place. If they are not made at the time, they are inad-
missible. If the notes are taken by dictation, they should be im-
mediately examined and corrected.

HEARSAY.—Unless this forms part of the matter before the
Court, it is not admissible as evidence. A medical witness cannot
cite a case to support his opinion if it consisted partly of state-
ments made By t.lge patient, his attendants, or friends, although he
may state in evidence any words he has heard directly referring to
the case under investigation.

DEATH-BED CONFESSIONS OR DECLARATIONS.—The
law presumes that a dying person will speak the truth, but in order
for these statements to be admitted as evidence the person making
them must believe that he or she is actually on the point of death,
and has absolutely lost all hope of recovery, and so is induced to
speak the truth exactly in the samne manner as hewould when giving
evidence on oath. 1f there is the slightest reason to believe that the
declarant entertained any hope whatever, death-bed declarations
are inadmissible as evidence. VWhen possible, the declarations
should be taken by a magistrate, but, when this officer cannot be
obtained, the medical man may write down the statements of the
dying person, taking care that they are read to the dying person,
and that they are duly signed, if possible, aud witnessed.

No leading questions or suggestions must, however, be put to
the dying person beyond those which may be required to clear up
ambiguity. Itisveryimportantthat the exact state of the declarant’s
mind be ascertained, since the person or persons implicated by the
declarant’s statements are allowed to show that vindictive motives
may have influenced the declarant, or that such person’s character
was not such as to be impressed by a religious sense of his
approaching dissolution.

SECRETS.—In a court of justice a medical man may be com-
pelled to divulge secrets which he has obtained during his profes-
sional attendance, and which uunder ordinary circamstances he wonld
not be bound to reveal. This is the law, monstrous as it may seem.

WILYS.—If a medical man should be placed in the position of
taking the instructions of a testator, he should write down the
wishes in the simplest and fewest words, affixing the exact date
and place of the transaction, and at the foot of the document the
following words (taking care to leave room for two signatures) :—
* Sigued by the above-named testator, in the presence of us, present
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at the same time, who have hereunto signed oar names as witnesses
tléﬁretu, in the presence of the said testator, and in presence of each
U E],',” 3 s

The condition of the testator, both mental and bodily, shonld be
carefully observed, and all the surrounding circumstances weli
noted while fresh in the memory, as wills thus made are frequently
disputed, and the medical man may be submitted to a most
searching examination in respect to them.

PERSONAL IDENTITY.

Medical evidence may be required—(1) the living, (2) the dead.

In the Living, questions may turn upon marks on the body, as
n@vi materni, tattoo-marks, and scars, and with respect to the
organs of generation when the sex is in doubt. Tattoo-marks may
disappear during life, and vermilion marks sooner than those re-
sulting from Indian ink. The colouring matter has been found in
the lympbatic glands after death.

The scarsg of leech-bites, copping instruments, and lancet wounds
may disappear after a lapse of time, but the scars occasioned by
actual loss of substance, or by wounds healed by granulation, never
disappear. It is almost impossible to give a positive opinion upon
the age of a scar.

The scar (cicatrix) which 1s the result of a wound depends upon
its situation. -An-elliptical cicatrix is typical of incised wounds:
the linear cicatrix is found chiefly between the fingers and toes. .:

For the purpose of disguise the hair may be dyed black by
nitrate of silver or by lead salts. This proceeding may be detected
by letting the hair grow, or by dipping some of it in diluted nitric
acid and subsequently adding hxdmchluric acid or iodide of potas-
sium. The hydrochloric acid will produce a white precipitate with
the silver salt, and the iodide of potassium throws down a yellow
precipitate with the lead salt.

'T'he hair may be bleached by peroxide of hydrogen or by
chlorine, in which case detection may result by allowing the ha.r
to grow, as also by the irregularity of the bleaching and the un-
natural feel.

As regards the determination of doubtful sex in the living, atten-
tion should be directed to the size of the clitoris or penis, whether
perforate or imperforate, the shape of the prepuce, the absence or
presence of the testicles and of the nympha. Investigations should
be made as to discharges (menstrual or vicarious), the general
bodily development, the tone of the voice, the growth of hair, and
the demeanour of the individual towards either sex, j

Openings should be examined carefully with respect to their
commun.cations with the uterus or bladder.

in the Dead.—'l'he sex of the skeleton may be shown by the
bones in the female being generally smaller and more slender han
in the male, the thorax of the female deeper, the coatal cartilages
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longer,the}sacrumYmore concave, the ilia” more”expanded, the
coccyx moveable) turned,back, the _pubes sb allow, the tuberosities

i
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The Female Skeleton, viewed in front,

of the ischia more spread apart; the entire pelvis more shallow a
ts outlets larger.% It must, however, be pointed out that the cmrlli
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really reliable sign is the rounded pubic arch in- the female as
compared with the pointed arch in the male. Under the age of
puberty the examination of the bones throws no light whatever
upon the sex of the individual.

Fig. 1 shows a complete skeleton with the names of the various
parts of which it is composed ; Fig. 2 shows the female skeleton ;
Fig. 3 male and female ribs, with the difference in their curves;
Fig. 4 the male skeleton ; Fig. 5 shows the relative situation and
proportions of certain parts or segments of the skeleton to each
other; Figs. 6 to 12 show the pelvis (outlet and brim) with the
various parts of which it is composed.

A calculation of the age may be made from the ernption of the
teethi: from the condition of the ribs, of which the cartilages

Fig. 2.

I!.!L ﬁll.l.lﬁl:ﬂms
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FEMALE,

The Male and Female Ribs, showing the difference in their curves.

gradually ossify as age advances; from the angle which the
ramus of the lower jaw forms with its body (in infancy this is
obtuse, in the adult a right angle, and in the aged again obtuse,
from the loss of the teeth); from the general state of the epiphyses
regarding their attachment to the shafts respectively.

1f the entire skeleton is laid out, and 15 to 2 inches allowed for
the soft parts, a fair estimate of the stature may be made. The
respective measurements of the male and female pelvis at the brim
are the following :—
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o - Female. Male,
The oblique diameter of the pelvis . . 5 in. ... 4}in,
45y transverse . : . . Sl 5} 3 4}
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‘The Male Skeleton, »iewed in front,
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Age in the Living.—The meansof"détermining aze inthe living
adult are very,unreliable§b Tt iMvounger;persons, althiotgh impex-

_Shelelonwof the Torso, or Frunk (front view)., :a. Points l&"{ﬁ?:"ncrﬂq_ﬂ
wvertebrie, 4. Clavicle, or collarshone.s ¢, Acromion process of the scapulas
. Ribs, with their cartilages. £y The sternuun. £ Lumbar vertebra* g. Os
mnominatum of the right side. /% Acctabulum.g 7 OJturator, foramen.,
The figure is intended to show the relative sitwation_and proportions of
certain parts or segments of the skelcton to cach other.

fect, the methods are more precise—viz;, the successive appearancs
of the teeth, both of the first and second dentition.
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The first set, or the milk teecth, make their appearance in the
order following :—

5-7 months . = . Jentral incisors.

6-9 ., : ; 3 Lateral incisors.

8-1o ,, . - 3 First molars.
15-18 ,, - - : Canine teeth.
18-24 ,, . - : . Second molars.

These teeth do not appear at the same age in all infants; a few
live several years without a visible tooth; some have no teeth
until the end of the second year, and others are born with the
incisors above the gums.

The following table taken from Guy gives the order and pra-
bable time of appearance of the permanent set of teeth :—

Age, Incisors. Bicuspids, Molars,
ﬂ_l.:jﬂ- S
3 pids. 2 - -
Years. ?:ﬂ Lateral. 't:']i‘ur. tf:r?:.r. tfr::lr. Second tgrt;:r.
7 — — — — —_— 4
8 — = — — -_ 4
9 4 4 — — —_ 4
10 4 4 — 4 — 4
11 4 4 — 4 4 4
12 -12} 4 4 4 4 4 4
121-14 4 4 4 4 4 4 4
18 -25 4 4 4 4 4 + 4 4

The permanent teeth are not complete until the arrival of the
““ wisdoms ” (dentes sapientim), and this usunally occurs from the
eightesnth 1> the twenty-fifth year, and occasionally later.

Age in the Dead.—Calcareous deposits in the arteries and the
%*:?arb point to the subject having attained to mature if not advanced
ife.

Pﬂ'ﬂ"f qfﬂﬁf{ff I-’:f‘i&ﬂ FI."!:"J'I"I. i, Alltﬂrﬂ-pﬂslu]‘iﬂr diamnterl G Transversen
¢, d. Oblique.

——



AGE: TI

The best guide to the determination of age.is afforded by the
state of ossification of the bones of the skeleton, of which the

following is a summary :—-

Lianc of Brim of the Pelvis. a, c. Oblique diameter, &, Transverse.
d. Antero-posterior,

" In, the Skull.—The separate bones generally are all united
within a year after birth; occasionally throughout life the two
halves of the frontal bone remain separate.

Fic. 8. FiG. g.

Qs Lunominatum, ¢, Sym-

: ! . physis pubis. - 7 Ischium. £

Internal view of the os innominatum of Spinous process, f. Tuberosity.
the right sidc with portion of the sacrum 4. Obturator foramen, #&. Inner
attached. surface of dorsum ilii.- . Ear-

shaped surface.

In the Vertebral Column.—The arch and body of the vertebrs
‘unite in the fhird year, as do also the body and odontoid process
‘of. the axis. About puberty ossification commences in the epl-
physes of the spinous and transverse processes, but they are mot
united to the vertebr until the age of twenty-five, or even later,
The several vertebre of the sacrum continue separate until the
age of eighteen, at which period they begin to unite .from below
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upwards, the process not being completed until ficenty-five years
of age or later. Sitill later the coccyx becomes united to the

Eaiuﬂ;e Ribs.—The epiphyses and shaft continue separate until

the age of ticenly-five.

Fic. 11.

Fiez, 10.

Sacrum. (Antenior surface.)

Cs annonnnatum. a. Pubis, .
Ramus, horizontal. ¢. Ramus, de.
scending.  d. -Ischium, ascending
portion. /, Tuberosity. g. Spinous
process, A, Obturator foramen. 7.
Dorsum ilii.  Z, Z. Spinous processes,
#i. Sciatic notch.

Sacrum. (Posteriorsurface.) a, a. Coalesced
vertebrz. c. Base of pyramid. 4, Apex of
the pyramid. e,.¢, Opening for transmission
of sacral nerves,

In the Sternum.—The five segments continue separate until
puberty, when union takes place in the lower segments.

The body and manubrium do not unite until extreme old age,
but the npper segments unite from the twenty-fifth to the thirtieth
year.

In the Upper XLimbs.—Union tales place in the various
centres of the scapula from the twenty-second to the twenty-fifth

ear.

Of the clavicle the sternal epiphysis appears from the eighteenth
to the fwentieth year, and becomes joined to the shaft at the age
of twenty-five.

Of the humerus, the head and tuberosity unite at the age
of five aud are joined to the shafi at the age of ftwenty. The
condyle unites with the shaft from the siwfeenth to the eighteenth
year.
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Of the raaius, the superior epiphysis unites with the shaft at
from the seventeenth to the ciglfeenth year, and the lower epiphy-
818 unites with the shaft at the age of twenty.

With respect to the ulna the same holds good. !

Of the metacarpal and pnalangeal bones, the epiphyses unite
with their shafts at about the twentictl year.

In the Lower Limbs.—Of the pubes and fschium the rami
unite about the seventl vr cighth year ; the various parts of which th:
acctabulum is formed unite from the sivteenth to the seventgent,
year. Complete ossification of the os innominatum does noftake
place until the twenty-fith vear. :

Of the femur, the head and shaft unite about the eiglteenth or
ninetecidlh year, the lower epiphysis and shaft continuing separate
until the fwentietl year. e

Of the tibia, the lower epiphyses and shaft: unite in the
eigitteenth or mineteenth year. The upper epiphysis unites. with
the shaft in the twenty-first or twenty-second year.

Of the fibula, the epiphyses and shaft unite somewhat later than
those of the tibia., :

Of the metatarsal bones, the epiphyses and shafts urite from
the eighteenth to the {fwentieth ‘year; those of the phalanges
about a year later. ;

.Taking into careful consideration what has been stated above it
will be observed that under the age of thirty years, the age may
be calculated with some approach to accuracy, but above this'age
therc is greater difficulty, and then the signs of senile-degeneration
will demand wnore attention. :

.In old age the cartilages of the larynx and ribs are liable to
bgcome ossified, the former being sometimes completely changed
into bone. In consequence of the absorption of the osseous plates
of the cancelli, the bones become lighter.” The flat bones become
thinner, the osseous laminge approximating. This result is seen
in the ilium, scapula, and skull, the sutures of which become
either more indistingt or completely obliterated; from the same
cause the angle formed by the head of the femur with its shaft
becomes diminished. The bones are more brittle, they are of a
yellowish colour, and their aspect and touch are greasy, through
more or less infiltration of free fat. The bodies of the vertebrm
become bevelled off in front, the spine bends forwards, and shrivelling
takes place in the intervertebral discs.

The jaw, however, is the structure in which age produces the
greate t change; in the feetus and in early infancy the body and
romus form an exceedingly obfuse angle ; in middle life. almost a
right angle; in old age, after the teeth have dropped out, and the
alveolar border become absorbed,- reversion to the infantile type
takes “place. The jaw in very old persons presents a highly
characteristic appearance.
~ The various bones above mentioned are shown in the drawing of
phe kuman_skeleton (Fig. 1, p. 5)..
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Identity of Race is often important, as also is the recogmition
of a skull being that of a human being as distinguished from a
lower animal,

Fig. 13 shows a complete skull with its various parts.

The so-called facial angle of Camper (Figs.-14 and 15) 15 em-
ployed to distinguish the cranium of a European from that of the

Fi:. 13.

The Bownes of the Face and Craniwom. «. Frontal bone. &. Parietal
bone. ¢, Temporal bone. 4. Sphenoid bone. e. Malar bone. /. Superior
maxillary. g Nasal bone. 4. Septum nasi, vertical plate of the ethmoid.
7. Lower jaw-bone. 4. Lachrymal bone. Z. Pars plana of the ethmoid.
m. Supernumerary bone. a. Incisor teeth.

Negro and the ape. In some heads this angle is a right an%le, but
the facial angle of the European, usunally does not exceed 80°; that
of the Negro is about 70° in various kinds of apes (Fig. 16) it
varies from 65° to 30°, becoming still more acute in the lower
animals,’as in the cranium of the wild hoar (Fig.17). Fig. 18
shows the profile of the European, the Negro, and the oran-
outan.

In the Negro the prognathous (projecting) jaws are clearly seen.
The Esquimaux’ skull 18 pyramidal in shape. In the Mongolians
the malar bones are very prominent. . In addition to the characters
of the skull, in the Negro the feet are exceedingly wide and flat,
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and the backward projection of the os caleis is remarkable. Figs.
19 to 22 show the heads of various races. Great, caution -must,

Fi1G. 14. Fic. 15.

Showing the facial angle of Camper. Facial angle of Camper. - In the Negro’
In European crania usually not exceed- about 70% a, &, ¢, d. Lines forming the
ing 8°. a, 4, ¢, d. Lines forming the facial angle,

facial angle.

however, be employed in drawing conclusions in regard to race
from the boues alone. In the London Hospital Museum may be

F'Gl 1 ?I -

FiG. 16.

—

Cranium of the Barbary Ape.

Cranium of the Wild Boar.

seen skulls of different races which, althougn nov those of Euro-
peans, might readily be taken for such, both for their size and

capacitv.
Fic. 18.

Profile of thE_IF_EEE,_'_EurpEag_, and Oran Qufam o
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The skin of the Negro and that of other races is peculiar from
the depth of colour and thickness of the rete mucosum (stratum
Malpighii). Hair is also much modified by race. et

Personal Identity may be deduced from personal peculiarities

Calffre Skull,

scars, marks of fracture and dislocation, and loss of limbs. Personal
culiarities may be congenital or acquired. Tricks of manner,
andwriting, and .the like are often transmitted from father to
son, although they occasionally skip a generation (atavism). Moles

Fic. 20.

Negro Cranium,

nevi, and polydactylism (more than the ordinary numb

and thumbs), and peculiarities, as hypospadius, Jr:-la; 11?& E:a.f;g:ﬁg;
through many generations. One eye 15—i.c | the irig 1s—sometimes
of a different colour to the other. The author wasat school with
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a boy who had one eye blue and the other brown. The loss of
one or two fingers has led to the identification of a criminal: and

Skull of the Tasmanmian.

the presence or absence of teeth, especially artificial ones, has beeun
of great value in determining personal identity.

In the Tichborne trial great importance was attacbed to the
following facts :—

1. In the real Roger Tichborne the lobes or lobules of the ears
were very badly developed, and continuous with the face. In the
Claimant the lobes of the ears were well marked.

2. The real Roger had an issue in one arm, which had benn kept
open for a long period, and must almost certainly have |>ft an

indelible scar or mark.
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3. The real Roger had also.been bled frequently in both arms,
in both ankles, and in one temple.

4. There was considerable evidence to the fact of the real Roger
having been tattooed,

5. It was asserted by the Claimant or by omne of his wituesses
that he had a brown mark in his side, bnt it did not appear that
a similar mark was possessed by the real Roger.

The Infantile Skeleton presents singular forms and di:ﬂjm;mr-
tions (Fig. 23). The head presents great bulk as compared to the

Fic. 23

ook %
x .l::‘r--I
SR
i 1,-.'!.':&,.
A N

4
The Natural Skeleton of o Child about two years old,

trunk and nmbs, with great dispropuortion between the eraninm and
face. The juws are small, the neck short, the thorax slender and
without I'm'm-h‘ltle shoulders are narrow, the spinal column only
very shightly curved ; the pectoral extremities long as compared with
the lower and with tke torso (truwk) generally, The thigh-boues
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are straight and short, and, with the feet and legs, recall the forms
of the chimpanzee and oran-outan, the two animals which approach
nearest to the structure of man. The skeleton of the feet is elon-
gated and narrow, and the heel-bones project. The limbs are half
bent, and are incapable of full extension. The thigh-bones are wide
apart at each extremity, or their axis is vertical, resembling the
thigh-bones of birds. The pelvis is also peculiar. + The ossa in-
nominata are narrow, and their position is almost upright, as in
the chimpanzee; the vertebr of the sacrum are narrow, and
resemble those of the lumbar portion of the spinal column; the
false pelvis is narrow, as in the quadruped, the antero-posterior
diameter of the pelvis being the longest. If these forms remain
permanent, the pelvis of the European woman resembles, according
to the degree, either that of the Igegm or, if more intense, that of
the chimpanzee or quadruped, and the natural graceful form never
appears.

STERILITY AND IMPOTENCE.

In the MALE, the physical causes of impotence are: too
tender or too great an age, malformation of the genitals, disease
or defects in the testicles, constitutional disease or weakness, early
and excessive sexual indulgence, abuse of alcoholic stimulants. and
masturbation. _ ot

Mental causes are aversion, disgust, passioo, timidity, and
apprehension.

In the PEMALE, sterility may result from narrowness of the
vagina, adhesion cf the vulva, absence of the vagina, or tumours of
the vagina, and imperforate hymen. - The causes in the male above
mentioned may entail sterility in the female, as also absence of
the ovaries, of the vagina, or great weakness, constant amenor-
rheea, menorrhagia, dysmenorrhoza, and salpingitis (inflammation
of the Fallopian tubes).

The effects of castration in males and the removal of the
ovaries in feinales vary very considerably, according as the opera-
tion is performed before or after [:ubﬁrty. After emasculation a boy

rows fat, his muscles are soft, his appearance and voice feminine,

is larynx never enlarging as in the adult male, the growth of the
beard is either prevented or hindered, and his character is destitute
of manliness. The operation of eastration used to be performed in
Rome for preserving the soprano voice of the boy, but it has becn
for many years abandoned. The last of the operatic male soprani
was the singer Velluti. In women from whom the ovaries have
been removed, sexual appetite is lost, a beard grows, the voice
becomes harsh, the breasts waste, the whole appearance 1s manly,
and in general the body is rendered thinner. In fact, the operation
actually unsexes the individual,
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RAFPE.

In Fnglish law this crime is defined as  the carnal knowledge of
a wom:an against her will.”

The woman must resist to the utmost of her power, although the
offence is still rape if she at last succumb through duress or fear.
The woman is allowed as a witness, but if her character has been
bad lier statements may be called in question. The English law
makes the carnal knowledge of a child nnder thirteen years of age a
felony and the attempt a misdemeanour; over sixteen the consent
of the female does away with the charge of rape. Proof of absolute
emission of semen is not necessary to constitute the crime of rape;
the mere fact of penetration of the vulva, however slight such
penctration may be, establishes the offence.

The physical signs of rape in the adult may be rupture of the
hymen, laceration of the fourchette, and blood on the parts; in a
childyno hivmorrhage may be present, but signs of bruising may
appeai on the external organs. The patient experiences difficulty
in walking, and in passing ficces and urine. In children the signs
last longer than in adults. Evidence of a struggle may be shown
h;,lrith;: presence of scratches and bruises upon the ontraged indi-
vidual,

Pregnancy may follow rape, and it is possible that a woman
accustomed to sexual intercourse may be violated during sleep. A
woman may conceive without experiencing the slightest pleasure
during the sexual act.

In young and delicate children, and those who are recoveriug
from an attack of scarlatina;a discharge may occur from the vaging,
with excoriation of the external genitals, and this occurrence may
be taken advantage of to establish a false charge. 1t must also
be remembered that bruising of the soft parts followed by purulent
discharge may resnlt from accident. The author has observed
one or two cases in which such results have followed from a
child sitting down suddenly and foreibly upon a bard, pointed
snbstance, such as the leg ol a chair which liad been turned over.

There are no means of distinguishing positively between a leucor
rhaeal and a gonorrharal discharge.

SEMINAL AND OTHER STAINS.—The garments may be
intentionally soiled with blood. There are no means of dis-
tinguishing menstrual discharge from blood the result of violence,
and grease spots and red juice of fruits on hinen have been con-
founded with blood and seminal stains, Seminal stains ave stiff,
as if starched ; they are of w greyish tint, and when moistened
emit the well-known seminul odour. When held near the fire the
spots change to a yellow-fawn colour. To determine the seminal
nature of a stain, however, the micrbscope alone affords reliable
evidence ; althongh it must be remembered that the semen of a
healthy mau vares considerably and 1s very rarely twice alike,
la some cases the semen may contain no spermatozoa, and thus,
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if spermatozoa are absent, this is no evidence that the origin of
the stain was not seminal.

Microscopic Examination of a Seminal Stain.—Appearance
cf the Spermatozoa or Zoosperms.— Unless remains of the
seminal spermatozoa can be detected, it would be highly injudi-
cious to give evidence as to the seminal nature of any stain. The
microscopic appearance of the spermatozoa is highly characteristic,
These bodies (Fig. 24, @ and b, and Fig. 25) are extremely minute,

FiG. 24.

-

X450 e————— X 215

., Spermatozoa : e, Blood-discs {mr_tgniﬁtd 450 diameters), 4. Spermatozoa *
¢. Mucous bodies : 4. Epithelium scales (magnified 215 diameters).

their whole length frequently not exceeding the ;;'s5th of an inch.
The human specimen possesses a flattened. almost oval head, with
long and slender filamentous tail. The tail is generally five or six
times the length of the head, which is about ;5th of an inch
in diameter—roughly speaking, about one-third the size of a human
red blood-corpuscle. When alive, the animalcule exhibits a vibra-
tile, undulating movement, which is chiefly executed by the tail.

Even when dead the spermatozoa are easily recognised by their

F\G. 25. Fic. 26.
—_—— = T (3 ok 4
= v &D
Gt
g Trichomonas vagina,show-

ing the large heads, with
Spermatozoa, Zoosperins, granules and cilia,
seminal  ammalcules, or
Cercaria seminis.

shape, and they possess a marvellous power of resisting putrefac-
tion, having been found in putrid semen. Their movements are
arrested by weak acids and stimulated by alkalies.

Seminal animalcules have been confounded with minute frag-
ments of linen fibre and granules, and an animalcule has been
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detected by M. Donné in the vaginal nfucus of uncleanly persons
called the

Trichomonas WVaginee.—The differences between the tricho-
monas vagin® (Fig. 26) and the seminal animalenle are the follow-
ing—viz. : ,

1. The neads of the trichomonads are ¢unite three times the size
of the heads of the spermatozoa.

2, Internally the trichomonads are gramular, the heads of the
spermatozoa being absolutely structureless and transparent.

3. Several eilia are noticeable in the boundary wall of the
nead of the trichomonad, whereas in the spermatozoa none are
present.

Some fungi are said closely to resemble spermatozoa; but in
the fungi the apparent tail is far clumsier, light is refracted very
differently, and, under favourable circumstances, they may be seen
to grow on the glass slide.

PREGNANOY.

The signs of pregnancy are certain and uncertain, or feetal and
maternal, ]
Among the uncertain signs are the following :—Cessation of

Fi1G. 27.

Diagram showing the changes which take ]:.I'IL'ICI.:: in the shape of the uteris
in successive months of pregnancy, and also how the cervix is affected by
the growth and expansion of the uterus over its contents. 'l numbers 24
30, 36, 40, refer to the s=veral weeks of utcro-gestation, the dotted lines
r:prcscmitlg the alworplian of the cervix |::|.- the growth of the uterine
contents at these several months of pregnancy,
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menstruation (this may happen independently of pregnancy), sick-
ness in the morning, salivation, enlargement of the breasts and the

Fra. 28.

L Fl'ﬁul zg‘l

)
Lrimupara.  Cervix uteri at about sixth
month of utero-gestation, showing little or
no absorption, . :

\ Fic, 3n.”

. :
Primipara. Cervix uteri at about Six
weeks later than Fi
absorption, -

g- 28, showing «:'.ril:flwal:tl.]f
'F1G. 312

(ym

Il

Primigara. Cervix entirely disappeaféd
and expanded over uterine contents. f

:Hr:f!rjﬁnm. - Appearance of os and
cervix uteri about the sixth month,’

‘Multifara. Appearance of os and cervix uteri about six weeks later,
than at Fig. 3z.

abdomen, although these are not always due to pregnancyzand
uickening. -
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The certain signs are those which show the presence of the foetus
in utero—viz., the uterine souffle, ballottement, and the pulsation
of the feetal hearf, which is about 120 beats per minute; the
uterine souffle is synchronous with the pulse of the mother. The
discharge of an early ovum, of hydatids, or moles may afford
evidence of pregnancy.

. Pregnancy may be feigned in order to extort money, or concealed
to avoid disgrace, and may also be p!eaded by a criminal to sta

capital punishment, in which case it is necessary to show that she
18 quick with child.

Fi6. 33.

Mnullipara, Appearance of os and cervix uteri at same period as in Fig. 30.

Figs. 28 to 33 show, in addition to successive changes in the os
and cervix in sunccessive periods of pregnancy, the differences in
the case of primiparwe and multipare at corresponding periods.

DELIVERY.

In the Living the signs of recent delivery are the following :—

The face is pale, the eyes surrounded by dark circles; there are
quickening of the pulse, and a soft warm skin, which is covered
with peculiar sweat. I'ulness, tenseness, and knotty feeling in the
breasts. Distension of the abdomen, with relaxation of its integu-
ments, and light irregular streaks in the lower part of the abdomen,
Indications of distension and injury are apparent in the labia and
vagina,

During the first three or four days there 18 a discharge from the
nterus of a more or less bloody nature, which in the following few
dalys becomes of a dirty green colour, and a few days later of a
yellowish milky and mucous character, continuing for four or five
weeks. TFor the first two or three days the uterus may be felt as a
hard, round ball, recovering its normal size in from four to eight
weeks after delivery. After the tenth day it is impossible to fix the
date of delivery, since at this time most of the sizns are absent.

In the Dead the signs of delivery are the following:—The
external parts present the same appearance as indicated above,
The uterus varies in appearance according to the time that has
elapsed since delivery. When death has been immediate upon



DELIVERY. 28

delivery, the uterns is wide open, about 9 or 10 inches in length,
and contains clots of blood within it, fragments of decidual mem-
brane lining the-interior.

The signs of previous deliveries are sometinies linem albicantes
(silvery streaks), but these are not reliable, since they may occuy

Fic. 34.

Cervix and Os Uteri. The cervix, ovoid. The os, elliptical. In the
virgin or nulliparous state, quite smooth and even:

from distension the result of other causes. Similar marks may
be seen on-the breasts. There is a circular, jagged condition of the
os uter1; in the virgin state the os uteri (Fig. 34) is smooth and
even, withoat any abrasions, puckerings, or nodulations,

There may be indications of rupture of the perineum or fourchette,
absence of vaginal rugee, and a dark areola round the nipples.

The cORPORA LUTEA.—Although the distinction between

Fic. 3s. Tc 36.

‘the true and false corpus luteum is not so marked as io justify ao
absolute opinion as being previous to pregnancy or otherwise, yel
there are certain distinguishing characters.
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The name corpus luteum (yellow body) is given to a peculiar
cicatrix formed in the Graafian follicle after a ripened ovom has
escaped from it, especially when that ovum has been impregnated.

The corpus luteum of pregnancy 1s termed the {rue, and that of the
adult virgin ovary the false. When conception does not take place
the corpus luteum seldom becomes larger than a pea, and usually
at the end of six or eight weeks becomes reduced to an insignificant
cicatrix. Should, however, impregnation result, the corpus lutenm

FiG. 37.

does not retrograde, but continues to increase, and attains the
maximum development between the third and sixth month of
gestation. Tt is persistent until delivery, after which event 1t com-
mences to dwindle, but the characteristic structure may be seen for
some months after parturition. ;
Figs. 35, 36, 37, represent the corpus Iuteu;n of menstruoation,
which declines in a period of two months. Figs. 38, 39, 40, show
the corpus luteum of pregnancy, which lasts from nine to ten
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menths, presenting during a good portion of the time a larger size
and more solid organisation than that of menstruation.

A medical man must be very careful, when consulted in any case
of pregnancy or rape, to obtain the consent of the woman before
he proceeds to examine her, as, although her refusal will go against
her, he lays himself open to heavy damages if he persists in exa-
mining her against her will.

CRIMINAL ABORTION.

'This offence consists in giving to any woman, or causing to be
taken by her,' with the intent to procure her miscarmage, any

FiG. 41.

Early Month of Gestation. a. Decidua vera, utenine or parictal decidua.
2. Decidua reflexa of the chorion, or of the ovum, ¢. Primituve placenta.
d. Tnner layer of the chorion. e, Quter layer of the chorion. /. Umbhilical
vesicle, g. Embryo.

poison or noxious thing, or using for the same object any instru-
ments or other means whatsoever; also in the use of the same
means with the same intent by any woman being with child. Any
person or persons so acting are guilty of felony, and the procuring
of drugs or instruments for such a purpose 1s a misdemeanonr.
The crime consists in the attempt to, or wnfeut to, procure the
miscarriage of the woman. Whether she be guick with child or not

i= immaterial.
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Medically, the term abortion 1s applied when the fectus is
expelled before the sixth month; after that period it is called
premature birth. Legally, however, any expulsion of the contents
of the uterus before the full time is called a miscarriage or abor-
tion. It is not easy to say, upon an examination of the substdnee
expelled from the uterus, whether abortion has taken place or not.
Fig. 41 shows the contents of the uterus in an early month of gesta-
tion. The history must be elicited, and careful examination made
of the state of the breasts, the hymen, and the os uteri. Abortion
may be induced either by the introduction of instruments or
attempted by the administration of certain drugs, as ergot, iron,

FiG. 42.

Section of Female Pelvis (lateral view of right side). The bladder,
vagina, and uterus represented entire.  The vagina laid open longitudinally
to show the os uteri externum (ostince), 1. Urinary bladder. 2. Remains
of the urachus. 3. Pomnts to the clitoris. 4. ‘'he urethra. 5. Pouch of the
rectum wherc uncovered by peritoneum. 6. Is a short distance above the
sphincter, 7. The fimbriated extremity of the right Fallopian tube. 8, The
right ovary. 9. The fundus of the uterus. 10. One of the round higaments,
11. Mucous surface of the vagina, the figure is phced close to the os tince,

savin, and pennyroyal; but it must be emphatically stated that no
medicine is certain to procure abortion unless the woman is strongly
predisposed to abort. Any drug given in a dose short of risking
the life of the mother would surely fail, and when the drng does
accomplish the object 1t places her life in the greatest peril, and
often sacrifices|it. FEven when the produetion of abortion is
justifiable in certain cases, as when the pelvis is too small to allow
of a child being born at full term, the medical man should never
act without consulting another practitioner.

When death is suspected from the employment of abortives, an
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examination of the alimentary canal must be made; as to the
presence of disease in the internal organs, or to the signs of the
action of irritants. It instruments have been used in attempt-
ing to induce abortion, post-mortem investigation will most fre-
quently reveal that the neck of the uterus presents numerous
minute, more or less irregular wounds, either limited to the uterine
walls or penetrating into the organ, their course being marked by
infiltration or by the slight extravasation of blood which has
coagulated. The exact condition of this extravasation may be of

Shows—a. Vulva, = & Sphincter vagine, . Commencement ol vagiin,
extending as far as—g. Os uteri. «. Posterior raphé, showing the rugose
- o ! : S
vaginal walls. «. Columna rugarum. r, ¢. Shows section ot anterior wall of

the vagina. /£ Uterus. /%, Site of ovary. ¢, Licament of ovary. 7. Fallo-
pian tube, &, 4. Fimbriated extremitiesof the Failopian tubes. /, /. Round
ligaments. s, #2. Anterior layer of the broad ligament. =#, #, #. Posterior
layer of the broad ligament.

service as indicating the period at which the wound was received.
Wounds may extend to the fundus of the uterns, and then in
making an uutu;ify some blunt instrument will glide into the rent

by its own weight when passed through the retroverted uterus
through the os, the seat of the laceration suggesting that the preg-
nancy was but little advanced at the time of the attempt. Puncture
of the uterus often results from the uterine sound being emploved
injudiciously,althongh no serious symptom may result immediately.
Wounds in the fundus and in the vaginal walls point te'the intro-
duction of an 1nstrument by inexperienced hands,
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/The Figures 41, 42, 43, 44, 45, 46, 47, may be found useful in
connexion with this subject, since they show the relations of the

Section showing vagina, uterus, and cotrance to Fallopian tubes. §

L

parts_in the pelvis, and the structure and situation of the various

parts.
FiG. 45.

The Uterns, Fallopian Tubes, and Ovaries. The uterus 15 laid open
mesially and antegiorly. @. Fundus of the uterus. 4. Ostincax. c. "Fal-
lopian tube (left) laid open. &. Fimbriated extremity of the Fallopian
tube. e. Ovary (left). . Ligament proper of the ovary. g Ligamentum'
teres (round ligament) of the uterus. 4. Portion of the vagina laid open,

i. Portion of the peritoneum.
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INFANTICIDE.

The murder of a new-born child, or infanticide, is tried by the
same rules as any case of felonious homicide. The term “ live birth’
means that the child must have been alive after its entire body
was brought into the world, and must have had an independent
circulation, although the umbilical cord need not have been severed

In the larger works upon this subject will be found minute
lleaf;,rzptiuna of the development of the embryo and footus, but 1t will
suffice for our present purpose to give the distinctions between a
child at six or seven months and that at the full term.

FiG. 46,

Diagranenatic vertical scction of the I'lacenta.  a, a. Chornon, receiving
the umbilical vessels through the umbilical cord, sunding out ramified
vascular tmfts. & &. Attached surface of the decidua or uterine mucous,
membruve. ¢, «. Urifices of the uteripe vessels.

Between the sixth and seventh month the lengih of the child 1s
from 10 to 14 inches ; the weight, from 1 to 4 lbs. The skin 1s of a
dusky red colour, and covered with down and sebaceous matter; the
membranz pupillares are disappearing ; the nails do not reach to
the ends of the fingers ; meconium may be found at the upper part
of the large intestine; testes near the kidneys. Lownts of vssifica-
tion in four divisions of the sternum and in the astragalus. A%
the sixth month the centre of the body is at the lower end of the
sternum : at the seventh month it is a little below the sternum.

At eizht mouths the length of the child is 14 to 18 inches;
weight, S 1bs. + ozs. to 5 lbs. 7 ozs. The skin is rosy and covercd:
by fine short huirs with distinct sebaceous envelope ; the nuls
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reach to the end of the fingers and the membranz pupillares have
entirely disappeared ; testes have descended into the inguinal ring ;
a potnl of ossificrlion in last vertebra of the sacrum. The middle
of the body 1s nearer to the ambilicus than to the sternum.

At nine months, or full term, the length of the child is 16 to
20 inches ; the weight, 4 1b. 5 ozs. to 7 lb, ; down absent gscept
about shoulders; body covered by sebaceous matter ; harr about
an’'inch long on the head; testes have passed the inguinal ring ;
nails reach to ends of fingers; meconium at termination of large
intestine ; potils of ossification in the centre of the cartilage at the
lower end of the femur; four portions of the occipital bone distinct,
and the meatus auditorius externus cartilaginous.

Women accused of infanticide are tried by the same rules of

FIG. 47.

A portion of the Umbilical Cond and the fotal swrface of the human
Placenta i the novmal state. o, The umbilical vein, conveying to the
fietus the 'blood which has circulated in the placenta. e¢. The umbilical
arteries, carrying a great part of the blood of the foeetus to the placenta, and
passing to the surface of the placenta, in which they ramify and anastomose.
7. Part of the umbilical cord enclosed in its membrancus sheath ; in order
to expose the arteries and umbilical vein it has been stripped from the rest
of the cord. ¢, & Margin or circumference of the placenta, the cliorian
and amnion left adhering. ‘The chorion is the deeper; the amnion, nore

superficial,

evidence as in other trials for murder, but, if acquitted, they may
be tried in England for concealment of the birth, and, if proved
guilty, are liable to imprisonment for a term not exceeding two
years. In Scotland, however, a woman may be put upon her tnal
for concealing her pregnancy, whether she be married or unmarried,
if she has concealed her pregnancy during the whole time, and has
called in no assistance at the birth.

The law in these eases also provides that it shall not be necessary
to prove whether the child died before, at, or after its birth.

For ascertaining the age of a feetus by its length, the following
rule has been given:—The length, at different ages, during the first
six months of intra-uterine life is indicated in centimetres by the
square of the numerical figure of the corresponding month. The
foetus at the end of the first month measures 1 centimetre = } inch;
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the second month, 4 centimetres = 1! inch; the third month,
O centimetres = 3 inches ; and so on. At the seventh month it
measures only 40 centimetres = about 13 inches.

Progress of Ossification in the Foetus.—The first ossific point
appears, at about the siwth week, in the clavicle, and this is rapidly
succeeded by another in the inferior maxilla, then successively in
the vertebree, humerus, femur, ribs, and occipital bone.

At the commencement of the third montlh ossification begins in
the scapula, frontal bLones, radius, ulpa, tibia, fibula, and the
superior maxilla. At the end of this month it may be observed in
the metacarpal, metatarsal, and phalangeal bones, together with
the majority of the eranial bones.

FiG. 48,

Fatal Head. Veult of Crawium. a. Frontal bone of the right side.
&. Parietal bone (right parictal protuberance). ¢. Occipital bone. . Anterior
fontanelle. g. Posterior fontanelle.

During the fourth month ossification commences n*the ihac
bones, HE{] in those of the internal ear, with the upper part of the
113?;:11111:-13 fifth month the ethmoid, pubis, ischium. and calcanear
bones begin to ossify. ‘ :

In t,hegsi.r.ih and seventl monlhs the astragalus begins to ossify.

In the eighth month the last bone of the sacrum, and sometimes
the hyoid bone, begins to ossify, but the os hyoides is frequently
not ossified even at full term. ‘ : :

At the wintl month the occipital hone still continues in four
portions. Ossification has taken place in the exterral auditory’
canal ; the last piece of the coccyx, the carpus, the vatella, the

e
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five small tarsal bones, the epiphyses of the long bones, and the
sesamoid bones are still in the cartilaginous state. )

The feetal head awd vault of eranium are shown 1n Fig. 48,

Adult Circulation.—In the adult, and in the child who has
breathed for some time separate from the mother, the Leari con-
sists of four chambers, all apart from one another—i.e., of two
hearts : aright or pulmonary heart, which consists of two chambers,
the upper chamber, or right auricle, into which the ﬂuFerinr and in-
ferior vena cava enter, respectively returning the blood from the head
and upper extremities, and from the trunk and lower extremities.
This upper chamber opens, by means of the tricuspid valve, into
the right ventricle or lower chamber, from which, by means of the
pulmonary artery, the blood is pumped all over the lungs. Three
semilunar or sigmoid valves guard the opening of the pulmonary

T'he Heart (anterior surface). «. Right auricle. 4. Right ventricle,
c. Left auricle. a4, Left ventricle. e, Pulmonary artery (left branch).
/. Summil of the arch of the aorta. g. Vena cava superior. #4. Origin of
the brachio-cephalic artery. 7. The left common carotid artery, & The
left subclavian artery.

artery. Tbe blood returning from the lungs flows into the left
auricle or upper chamber of the left or systemic heart, through
the pulmonary veins, and thence flows through the mitral or
bicuspid orifice into the left ventricle or lower chamber of the left
heari, which by means of the aorta pumps it all over the body with
the exception of the lungs. A triple valve, termed aortic, sigmoid,
or semilunar valve, gnards the onfice of the aorta. There is no
admixture of venous or de-oxygenated, and arterial or oxygenated,
binnd. In the feetal circulation this admixture does, however, take
place.
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_ The Figures 49 to 53 may serve to illustrate adult circulation.
fig. 49 shows the anterior surface of the heart with ite structure.
Fig. 50 presents a vertical section of the neart "n Tig. 51 are

Fertical Section of e Fluman Heare. Venous Cavities of the
Hearr. 1. Interior of the n"ht ventricle, ﬁhﬂlﬂ.lng the H{.wh}' columns
(carnea columna) by ‘vhich the walls are strengthened. 2. Portion of the
tricuspid valve, which, on rising up during the contraction of the ventricle,
closes partially the opening leading into the auricle. The tendinous cords
(cordz tendine:) attached to the fine edges of the valve prevent this struc-
ture returning too far towards the auricle, these tendons being attached by
their other extremities to the fleshy columns and fleshy walls of the ventricle,
3. Cavity of the nght auricle. 4. Fleshy columns, strengthening the walls
of the cavity. 5. Urihce of the great coronary vein, returning “the blood
from the tissue of the heart itselfl to the cavity of the auricle. 7 and B, Oyal
fossa {I'u-;h.;l. U\':I!I"H:l, in the bottom of which may be obiserved the remains aof
the npgning (foramen ovale) by which, in the fietus, the two auricles com-
municate dlrm'll}" with each other. 0). Oridice of the vena cava 5[4|Juriﬁr,
1o. Trunk of the inferior vena cava. 1r. Theaorta, 12, 12, The pulmonary
VvEins,
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geen the valvules of the heart and arteries. Figs. 52 and 53 repre
sent theoretical sections of the human heart iu order to explain the
mechanism of the play of the valves. Fig. 54 shows the foetal
heart.

Fig. 5.

Palowles of the Heart and Arieries, the upper surface of the heart, 1.c.,
the anricles, having been rvemoved. 1. Aunculo-ventricular orifice, closed
by the tricuspid valve. 2. Fibrous ring surrounding the orifice. 3. Left
auriculo-ventricular orifice, surrounded by a ring, and closed by the mitral
valve. 4. Orifice leading into the aorta from the left ventricle, closed by
the semilunar valves, 5. Orifice leading into the pulmonary artery from
the right ventricle, also furmished with three semilunar valves.

Foetal Circulation.—In the feetus the blood starting from the
placenta goes by the umbilical vein, conveying arterial blood along
the cord into the abdomen of the child and up to the liver ; part

Fi1G. 52.

Thearetical Section of the Hearl, in ovder to show the mechanism of the
play of the I'aives. a. Auricle, receiving the veins 8, & ¢. Ventricle,
scparated from the auricle by the valvules, 4. e. Fleshy bundles or stays
of these valvules. £ Artery springing from the ventricles. g Valvules
situated at the entrance of the artery,

of the blood goes to that organ and part passes along through the
ductus venosus to the vena cava ascendens, whence it enters
the right auricle; it then passes through the foramen ovale to
the lelt auricie, and thus enters the left ventricle, while the right
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ventricle is filled with the blood which 18 received by the right
auricle from the vena cava descendens. By the contraction of

Fig. 51,
Theavetical Section of the Feart in Man.,

Pulmonary arterv. A ta, Pulmonary artery.
Veona cava superior.

= Pulmonury vems.
Pul : 0= ]:“
ulmonary veus = |

[Right auriele. Left aunicle.

Mitra! valve

Tricuspid valve.
Ioferior vena cava.

Lefl verwicle
Right ventricle.

Septumn. Aorta.

the two ventricles, the aortu is directly filled by the left ventricle
and indirectly also by the right, through the intermediary pul

Fic. 54.

Feetal Hearl. a. Right ventricle. #. Left ventricle. ¢. Right auricnlar
appendix. . Left auricular appendix. o. Pericardium (refected). e. Pul-
monary artery. /. Aorta. g Ductus arteriosus. 4. Innominate artery.
I Left carotid artery. 4. Aorta. . Left subclavian artery. #». Pneumo-
gastric nerve.

monary artery and the ductus arteriosus. Through the aorta the
blo-d passes downwards to the trunk and lower extremities, and
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upwards to the head and upper extremities. Asg soon as it reaches
the internal iliacs, the blood speedily departs from the abdomen
through the umbilical arteries (now conveying venous blood), and
in this manner arrives at the placenta, from which it started.
IMigs. 55 and 56 represent the course of the foetal circulation, in the

FiG. s5.

Ve ES

Lhe Fwdad Circnlation. n, Lelt ventncle,
h. Venacava supenior, e, /. Leltauricle. ¢ lies
upon the aorta, close to the entrance of the
ductus arteriosus. o. The aorta. g. The iliacs,
giving off the umbilical arteries, p. Right um-
bilical artery. 0. Umbilical cord, cut through
a short way exterior to the umbilicus. . The
umbilical vein. 4. Lower surface of the right
lobe of the liver, £. Ductus VeNosus. i. I_Dhul]lh
Spigeli. 4 Vena portx, ., Gall-bladder.
&. Vena cavainferior. ¢, ¢. Kidneys and supra-
renal capsules,

Lonrse af the Futad Creculadio.
. The ductus vennsus, . Um-
bilical vein. g. Part going to the
hver. &. Vena eava._ ». Duclus
arleriosus,

former of which, at d,is seen the umbilical vein, bringing oxygenated
blood from the placenta to the fa:tus, part going together with that
collected from the intestines into the liver, as shown at g, and
eventually entering the vena cava at 1, the larger part going direct
through the ductus arteriosus, a, to the vena cava, and so on by the
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right auricle to the heart, then by the foramen ovale to the left
auvicle, and on to the left ventricle, thence passing to the head and
upper extremities.

Great changes take place after birth in the course of the circunla-
tion. Simultaneously with the first inspiration the air cells of
the lungs are opened up, and a much larger amount of blood passcs
into them. The ductus arteriosus is no longer necessary, and 18

Fic. 55,

FiG. 57.

A, Heard seen-on te Fewtral Surface, L. Back View of the same Houwl
wnd laid opeu. Heart of the Human t. Larynx and trachea. 2. Lungs. 3. Ven-
Embeyo (ffth week). o. Bulbus arteri- tricular, and 4. Auricular part of the heart.
osus, 2. Arterial canal-on each side, 5. Diaphragm. 6. Single ventricular cavity.
smiting oelind to furm the aorta. 3. Auri- 7. Descending aorta, formed by the umon

cular portion of the heart. 4. Opening of the right and left aortic arch. 8. g,
leading fron: the single auricular cavity (3) wo. Trunk and brarches of the pnceme-
to the single ventricular cavity (6). 5. Sep- gastric nerves,
tum of the ventricles commencing. 1. Vena
L.va uferior,

FiG. s59.

g -

o. Two tubes resulting frem the division of the arteiial balb, 3. Arch
of the left side remaining a~ an arch of the aorta. 4, 5. Great vessels
arising from it. 1, 2. Pair of arches sending branches into the !lll\gF, and
forming the right and left divisions of the 'pl.llllrlnl.l':l.r}' artery 6. Correspond
ing part of left arch, forming the ductur arterinspe

stretched by the distension of the pulmonary artery. Tt ultimately
becomes obliterated. At the same time the right auricle propels the
whole of its blood into the right ventricle. The left auricle be-
comes filled with blood from the four pulmonary veins, and, becom-
ing gorged, the foramen ovale is closed by the blood n 1ts effort to
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flow backwards into the right auricle. In a short time a perfect
geptam iz formed betwcen the two auricles. The circulation
through the umbilical arteries becoming arrested, these shrivel up
from their origin at the internal iliac artery, and the samg occurs
with the umbilical vein and ductus arteriosus

T'he heart in the embryo appears first as an elongated tube or sac
having one arterial trunk proceeding from it in front, and two veins
connected with it behind. This tube soon becomes curved upon
itself. The organ bhecomes gradually like that of the fish, bein
divided into three compartments—auricular, ventricular, an
arterial bulb. The next change is the subdivision of the three
cavities into six, with the formation of two auricles, two ventricles,
#md two arteries, the pulmonary and aortic—i.e,, the septa of the
auricles and of the ventricles are formed and the bulb divides into
two. (See Figs. 57, 58, and 59.)

EVIDENCES OF LIVE BIRTH.

The signs of live birth are the following :— i
Previous to Respiration, divided into negative and positive.

Fic. 6o.

Lungs and Trachea tn Man. a. Larynx and superior extremity of the
trachea. &, The trachea. ¢. Division of the truchea into bronchi. 4. One
of the lungs. e. Bronchial ramusculz,

NWegative, when eviaence is found of the child having undergone:
maceration in the womb.
The signs of Uterine Maceration are : Flattening and flaceidily
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ol the body, prominence of the ilia, soft and yielding condition of
the head, more or less detachment of the cuticle, the skin of a
Lrownish-red colour, and covered with soapy fluid, the cavities
lilled with a largé amount of bloody serum, the umbilical cord
tlaccid and straight.

‘I'ne signs are positive when injuries are observed on the body
of such a nature as could not by any possibility have been caused
during birth, and accompanied by such h@morrhage as could only
have taken place while the blood was circulating.

Subsequent to Respiration, the evidences are generally obtained
from the state of th. lungs, although indications may be given by

Fhe Miderior Surface of the Lungs, with the Heart in situ. a. The
heart, right ventricle. % Right auricle. & Pulmonary artery. 2. Aurta,
¢. Left hronchus. . Junction of the venz innominatz. . Pulmonary
veine, & Right lung, upper lobe. 2 Middle lobe, sx. Inferior lobe.
#. Left lung, upper lobe. o, Inferior lobe.

sume other organs. Before respiration the lungs are situated at
the back of the thorax, and do not occupy the whole of that cavity ;
after respiration, however, they fill the entire thorax. The portions
in which air is contained present a light red colour, which becomes
scarlet, and they crepitate beneath the finger. A mottled appearance
is presented by the lungs. this being due to arteries and veins sur-
rounding islands of aérated tissue. The diaphragm, g, Fig. 64,
previous to respiration, is more arched, and ascends higher in the
thorax than after this act has taken place. In a child that has
breathed it has been recorded that uric-acid erystals have been found
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in the renal pelves. Broadly speaking, the lupgs in which respira-
tion has taken place float on water ; those in which 1t has not, siuk.
There are, however, exceptions to this rule. Fig. 60 shcwsfthe lungs
and trachea in man; Fig. 61, the anterior surface, and Fig. 62 the
posterior surface of the lungs; Fig. 63, the relations of the lungs,
heart, and principal vessels in man ; and Fig. 64, the H‘E{lr&x.

The Hydrostatic Test.—~As originally performed, this test con-
sisted simply in placing the lungs, with -and without the heart, in
water, and observing whether they floated or sank. This test 18
now modified by pressure, and by cutting the lungs up into pieces,
and noticing whether each piece will float.

The objections to the hydrostatic test, as at first performed, were

r=achea and Lungs, posterior swifuce. a. Posterior surface of the
trachea. &, & The pulmonary veins. ¢. The heart, posterior surface.
o, ¢. Arch ol the aorta. 7 g Posterior convex surface of the lungs.

the foilowing :—(1) That disease, such as double pnenmonia, may
cause the lungs to sink. (2) That respiration may have been so
limited in extent that the lungs may sink. (3) That even when
respiration has not taken place, putrefuction may cause the lungs
to float. (4) T'he lungs may have been inflated artificially.

When, however, the hydrostatic test, modified by pressure, is em-
ployed, few of the objections are applicable. The mere pressure of
the finger and thumb under water may be all that is necessary, but if
not, the portion may be placed in a cloth and the ends then twisted
i opposite directions, and, if still further pressure is needed, the
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cloth in which the lung 1s contained may be trodden beneath the

foot.

Lungs in which respiration has never taken place resemble the

adult liver, both in consistency and colour.

Their surface 1s

marked by slight furrows, and they are sometimes studded with
small melanotic spots of variable shape.
Developed air-cells might be confounded with, a, melanotic spots,

0 45' & a of
Litigs, Heart, and fﬂ'um}mf [Fessels fre

Man. a. The aorta, Vena cava inferior.
¢, & Right auricle and right ventricle. . Lelt
ventricle. 2. Vein of the left arm. / Artery
of the arm. g Jugular veins. /. The trachea.
i, Jugular veins. 7. Vein of the right arm.
/. Right lung. . Left lung. %, #. Carotid
arteries.

Fic 64.

L ik ill

1 hovax of Man, The muscles on the left
side have been removed, a, @. The vertebral
column. &, Elevator muscles of the nbs.
c. Ribs. . Clavicle. e. Third rib. - /. The
sternum. g. At-this point is seen the arch
forming the diaphragm towards the interior of
the chest: the dotted line on the right side
marks the extent of the ascent of the same
muscle on that side. #%. The seventh nb.
i, 7, & The false ribs. Z Pillars~of the dia-
phragm attached to the lumbar vertebrz.
a2, Portion of diaphragm. #, o, . Intercostal
muscles.

b, spots of blood, and .¢, air-bubbles, the result of putrefaction.
The first two will be recognised by the absence of developed texture,
and by their characteristic colour.

In putrefaction the air collects upon the surface or between the
lobes of the lungs, either as projecting and detached globules of
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the size of peas, or in strings of small vesicles, resembling a finn
mercurial injection beneath tissue-paper. Gentle pressure with
the finger will break down the vesicles, but no amount of pressure
will drive the cir out of the air-cells or alter their appearance in
any way.

In Fig. 65 are seen the air-cells (known by their peculiar shape
and grouping), the dark, isolated melanotic spots, the fainter spots
of effused blood, and the large circular spots and string of small,
light, round dots, denoting the air-bubbles.

Additional evidence of live birth may be derived from the follow-
ing facts:—The Stomach may contain milk (Fig. 66) or food.
The Large Intestines in children born alive are usually empty;
in still-born children they aré_filled with meconium."

-Fi1c. 66.

Putrefaction of Lung, show-
ing air-cells, melanotic spots,
effusefl blood, and air-bubbles.

Fure Milk, showing oil globules
(magnified 400 diameters),

The Bladder is, as a rule, emptied soon after birth, at which time
also the Skin is in a state of desquamation,

In the Organs of Circulation certain changes take place after
birth, and their extent will throw some light upon how long the
child may have lived.

Within a few seconds after birth the ductus arteriosus com-
mences its contraction, and it attains somewhat the size of a crow-
quill at the end of a week, becoming obliterated about the tenth day.

Obliteration of the foramen ovale takes place at very variable
periods, and may remain patent even in adult life.

The calibre of the umbilical arteries is conspicuously decreased
at the end of twenty-four hours, and after three days these veagels
become obliterated nearly up to the iliacs. About the filth day the
ductus arteriosus and the umbilical vein are usually completely
contracted.
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The vmbilieal cord.—In a new-born child this cord is round,
firm, fresh, and of a bluish colour, blood being contained in its
vesscls. Rupture of the cord may ensue in a precipitate labour in
conscquence of the child falling from the mother, and still the
appearance of being cut may be presented by the ruptured portions.
It 1s very rare indeed for a child to bleed to death when the cord
18 cut, ruptured, or left untied.

The following changes take place in the umbilical cord:—
1. Mummification or shrinkifg, from the ligature towards the
umbilicus (navel). This is an early change, which is seldom pro.
tracted beyond thirty hours, the cord itself becoming Habby, ard
presenting an inflammatory ring around its insertion.

2. Desiccation.—The cord becoming reddish-brown, then sri-
velled and flattened, then of the colour of parchment, fal'ing of
about the fifth day.

; . Clcatrisation.—This results from the tenth to the twelfth
ay.

Positive evidence of live birth may be deduced from the preseac :
of the bright-red rim surrounding the insertion of the cord, accom-
panied by inflammatory thickening and slight purulent secre-
tion. The probable length of time that the child has lived after
birth may be inferred from the stage which the separation of the
cord has reached through the process of ulceration.

CAUSES OF DEATH OF THE FTETUS.

1. The feetus may die by reason of its immaturity ; or

2. From complications during, or immediately following, birth,
such as the pressure of tumours in the maternal passages ; diseases
of the maternal bones; from pressure on the cord during labour
consequent on malposition of the child ; from strangulation through
the funis being round the neck, or by falls npon the ground or floor
1n sudden labours.

When the death of the feetus has been criminally induced it may
have resulted from punctured wounds of the orbits, the fontanelles,
the spinal marrow, or the heart, from the head being separated
from the body, the neck being dislocated from strangulation, from
fracture of the face and head bones, from drowning in a privy, or
from strangulation. Infanticide may also result from omission, as
neglecting to tie the cord, or to furnish clothes, food, and warmth
for the child.

LEGITIMACY.

Every child who is born in wedlock is presumecd to have the
mother’'s husband for its father, but the paternity may be disputed
upon certain grounds, as the death or absence of the reputed father,
want of access, premature delivery in a recently married woman,
disease in the husband preventing sexunal intercourse, or impotence.
In a case where a woman marries again immediately after the
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death of the husband, when either husband may have been the
father, the offspring at twenty-one years of age 18 allowed to select
its father. ,

Duration of Pregnancy.—he natural period of uterine gesta-
tion is regarded as forty weeks, nine calendar months, ten lunar
months, or 280 days.

This term may in some rare cases be excecded, and, agam, a
child may ke born at a shorter period. Tn many cases considerable
diffienlty arises in determining the date of conception. It is
calculated from the followine data :—

1. Peculiar sensations accompanying conception:” These are very
1ll defined and hardly reliable.

2. Clessation of the catamenia. This may, however, be cansed
by olhi:r eircumstances. and menstruation may, ou the other hand,
take place during the whole pregnancy. The menses may be
checked by cold at one monthly period, and pregnancy take place
before the next period, so that an error in this calculation may
involve several days or a month.

J. The time of quickening. This is not always noticed, but,
when it 15, may occur at varable periods—wviz., from the tenth to
the twenty-sixth weel. Quickening may take place without preg-
nancy, and pregnancy without quickening.

4. A single coitus. "T'his is the only absolutely accurate method
of reckoning, but is of necessity very seldom available.

In a case which once came under the author's observation the
child was born exactly 281 days after the last or alleged single act
of connexion.

Viability of Children.—The earliest period at which a child
can be born which is capable of hving and reaching maturity is
usually regarded as seven mounths, or 210 days.  Still, cases are on
record of children being reared who were born at six months.

The following are the signs of

Maturity : There are strong movements and cries directly after
birth; the body i1s of a clear red colour, being covered with
sebaceous matter ; the mouth, eyelids, nostrils, and ears open ;
the hair, nails, and eyebrows completely developed; the skull
somewhat firm ; the fontanelles not far apart; the testicles have
descended ; therve 1s o [ree discharge of meconium and of urine ;
power of suction shown by the seizure upon the nipple or a finger
placed 1o the mouth.

Immaturity : The head is out of proportion to the body, the
centre of which is high; membranz pupillares are present ; the
testicles have not descended ; the parts of generation are deep red
in colour ; the skin intensely red and mottled, coated by a downy
covering ; the nails not perfectly formed; movements feeble ;
inability to suck ; artificial heat necessary; the sleep almost un-
broken ; the discharges of meconium and urine intrequent and
imperfect ; mouth, eyelids, and nostrils closed.
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SUPERFETATION.

This term implies tne conception of a second embryo by a woman
who 1s already pregnant, the result being the birth of two children
simultaneously, but presenting considerable difference in the extent
of their maturity, or in two separate births with a considerable
interval. At one time it was supposed that the os uteri clused
immediately upon conception, but this has been shown uot to be
the case, and if an ovum happens to escape into the uterus it is
likely to become impregnated even a month or more after a previous
conception.

Well-authenticated cases are on record of women bringing forth
fully formed twins of different colours: in one case one child was
Ulack and the other whife; in another case,one a negro,and the other
amulatio ; in both these casesit was admitted that connexion took
place with two men of different races, one directly after the other.
In another class of cases the birth of the two children 1s separated
by a short interval, or by an interval which corresponds closely to
their relative size and development to be explained by the supposi-
tion of their being twins, and the expulsion of twins at different
times is admitted to be a common event. There are cases, how-
ever, which appear to countenance the theory of a double concep-
tion, as in the case of a woman who was delivered of a living child
five months and sixteen days after the birth of another child, no
sexual intercourse having taken place with the husband until twenty
days after the first birth. Had the child been the result of this
intercourse, its age would have been only four months and twenty-
seven days. A well-authenticated case is also related in which a
woman was delivered of two male children (both born perfect) at
an interval of nearly three calendar months.

Some cases of superfe:tation may be explained by the existence
of double uteri, and more rarely of double vagina also. A woman
six months after marriage gave birth to a four months’ child, and
forty weeks after marriage to mature twins. In this case each
vagina had a separate orifice, and the uterus and vagina were also
found to be double.

With regard to how soon after delivery a woman may agmn
become pregnant, it has been stated that the fourteenth day after
delivery 1s the earliest date at which a fresh impregnation may occur.

INHERITANCE. That a child should inherit, it must be born
alive, and must be born during the mother’s lifetime. Monsters
are incapable of inheriting.

“Tenancy by conrtesy ” is a mode of inheritance such as fol-
lows :—** When a man marries a woman seised of an estaty of
inheritance, and has, by her, issue born alive, which was capable
of inheriting her estate; in this case he shall, on the death of his
wife, hold the lands for his life as ienant by the courtesy of Eng-
land,” any kind of motion being held as evidence of live hirth in
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questions of tenancy by courtesy, so that in this instance the

;neanipg of the words * born alive ” is not the same as in cases of
infanticide.

FEIGNED DISEASES—MALINGERING.

These may be of two kinds—factitious, which the malingerer
contrives to produce; and fictitions, which he alleges he suffers
from. To ithe Factitious class belong'external injuries, defects, and
diseases, fractures, wounds, ulcers, discharges, malformations, and
others ; to the Fiectitious class, groups of symptoms of which a pre-
tence of suffering is made, such as spasms, palsies, convnlsions,
rheumatism, defects of senses, or such affections as consumption,
epilepsy, and fever.

Many devices are resorted to by the malingerer to produce
factitious injuries: prisoners will place their limbs nnder locomotives
or machines; to occasion various forms of tumour, air 1s some-
times injected, ligatures and pressure applied, and efferveseing
mixtures swallowed ; sores and diseases of the eye are sometimes
created by various irritating substances ; bruises have been imitated
by colouring matters; to simulate different varieties of prolapses
and malignant diseases, sponge dipped in colouring matter and
the viscera of ,animals have been employed. Diarrhaea has been
set up by soap pills, and discharge of blood occasioned by puncture
of the gums. Faclitions worms and foreign bodies have been placed
in the urine, or into matters expectorated, vomited, or otherwise
passed from the body.

Paralysis is frequently assumed; hemiplegia, paraplegia, and
partial paralysis may one or all be feigned.

Feigned Epilepsy.—Of the two forms of epiiepsy, the slight
( petit mal) and the severe (grand mal) type, impostors generally
feign the latter, uttering peculiar cries, struggling, and falling
down, causing lividity by bolding the breath, and frothing at the
mouth by the use of soap or some saponaceous root in the mouth.
They frequently leave out the sequels of true epilepsy, and their
pulse and respirations are but little altered by their exertions.
1t may also be mentioned that malingerers take good care not to
hurt themselves.

‘The true epileptic 18 deadly pale, his muscular rigidity only to
be overcome with difficulty, the trunk muscles almost as much
affected as the others. The pupils are dilated and refuse to con-
tract when exposed to the strongest light. Impostors usually, as
in feigned insanity, overact their part.

Hysteria, chorea (St. Vitus’ dance), and other convulsive
nearoses, even tetanus, may be feigned. The genuine cases nearly
always appear gradually ; valvular disease of the heart frequently
accompanies chorea. It is sometimes a matter of great difficulty
to distinguish between tetanic spasms arising naturally from those
produced by the action of certain poischs, such as strychniue.
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“When called to what a medical man believes to be a case of
malingering, he :should not be satisfied with one visit ornly, but
should come again, and be careful to enter unannounced ; he should
have the patient watched between the visits; should examine
every organ separately, comparing its condition with the statement
of the patient, and should make note of any discrepancies between
the real symptoms of disease and the patient’s account of them.
He should have all bandages and dressings removed, and indieate,
in the patient’s hearing, some severe mode &f treatment, such as
actual cautery. For the detection of some feigned diseases the
administration of chloroform is often valuable.

Colour Blindness.—Among disqualifying disedses or defects 1s
colowr blindness. This 138 more common among males. There are
varieties of this blinduess—viz., red-green and blue-yellow; the
former the more common, and of the more importance, in con-
sequence of green and red being the colours used generally for
signals.

gThur: methods of testing are as follow :—Skeins ot coloured wool
are shown to the individual, who is asked to match those of the
same colour. He 13 first required to match a light-green skein
from a number of coloured skeins ; if he i1s correct 1n his selection,
his sense of-colour-sight is normal. If he is incorrect, a purple
skein is given to him, and he is asked to match this. If he
matches 1t with violet or blue, as well as with purple, he is red-
blind ; if with grey or green, he is green-blind ; if with orange or
red, he 18 blue-blind. Still further, he may be given a red skein
in order to mateh it. 1f he is green-blind, he will match i1t with
brown and green shades, brighter than the pattern; if red-blind,
he will match it with brown and green shades darker tham the
pattern.

UNSOUNDNESS OF MIND.

'The following four classes were included by Lord Coke under the
term non compos mentis—viz. :

“1.: Idiota, which from his nativity, by a perpetual infirmity, is
non compos mentis.

“2. He that by sickness, grief, or other accident who'ly loseth
his memory and understanding.

3. A lunatic that hath sometimes his understanding 4ad some-
times not, aliquando goaudet lucidis infervallis, and, therefore, he
is called non compos mentis so long as he hath not understanding.

“4, He that by Lis own vicious act for a time depriveth himself
of his memory and understanding, us he that is drunken.”

In English law a criminal is absorbed from all guilt on the
grownd of madness, but in order to excuse from punishment it
must be proved that he was incapable of distinguishing right
from wrong, and that at the time of committing the crime he
did not know that his offence was against the laws of God and
nafure.
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With reference to testimony in relation to crime, lunatics are
competent witnesses if they understand the nature of an oath and
of the proceedings in which they are taking part. The judge ex-
awines the lunatic brought as a witness, as to whether he com-
prehends the obligation of au cath, and,if satisfied, may permit
him to be sworn.

No person, medical man or other. is allowed to receive more than
one certified patient at a time into his house, unless the house is
licensed by the Commissioners in Lnnacy ; the receiver must hold
the proper medical certificates of such a person’s lunacy; and
within oue elear duy of a patient’s reception the notice of admission
must be transmitted to the Commissioners. 1f a patient (not of
unsound mind) is received into a house, and such patient sub-
seqquently becomes insane, the proper certificates of insanity must
be at once procured ; otherwise the person keeping such a patient
renders himsell hable to very heavy penaltics.

The following classification of unsounduess of mind is given by
Dr. Guy :— -

AMENTIA. DEMENTIA. MANIA.

|
1. Idioey |l. Acnte or|l. General

primary : |GE1:|1.:1*'.11
7. Imbeci- 2. Chronic or |2, Intellectual - .
lity secondary | i. I"artial ( Monomania

| Melancho hia

(reneral

-

o, Cretin- |2, Semle de- | 3. Moral |
1sm mentia | Partial
4. Paralytic
dementia, or
ceneral par-
alysis of the
insane L

| Homieidal

| Suicidal, &e. &e,

i
AMENTIA, IDIOCY,"AND IMBECILITX.

Tdlocy.may be defined as mental deficiency or extreme stupidity;
dependent wpon disease or malnutrition of the nervous centres
oceurring either Lefore birth or before the evolution of the mental,
faculties an childhood,

An xdiotis a being who becomes irretrievably defective in mental
power, and is incapable of co-ordinating the functions of his brain,
Ly reason of some cercbral abnormality existing before the brain
has attained its full size, and the mind its full capacity.

Imbecility is a lern generally applied to the condition in which
the ineapucity of the mind is less marked than in idiocy. The
mental eapacity of the imbecile 1s usunally considered superior to
that of the idiot. lmbecility is rarely congenital, idiocy frequently
s0. The idiot 1s seldom sv destructive as the imbecile, who often
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exhibits an amount of moral perception and sensibility far in
advance of that which the idiot possesses, and out of all proportion
to his intellectual capacity.

To summarise briefly :—The mind of the idiot remains un-
dE?EIﬂpEd. except as regards a mischievous tendency; he can
neither talk nor walk properly; he is frequently deformed, often
deaf, and is unable to take hold of objects. ~Of the deformities the
chief are: wad-shaped fingers, hernia, squinting, abnormal short-
ness of one or two toes in each foot, peculiar shapes of the ears, cluk
foot, and coloboma of the iris. The head may be unusually smal!
(miccocephalic), or unusually large (macrocephalic) or hydroce-
phalic. The hair on the pubes is usunally scanty, and the testicles
are at times wanting. The so-called “ vaulted palate” commonly
accompanies idiocy ; in this case the palate is narrow, the height
of the palatine arch increases at the expense of the nasal cavity,
and the space between the bicuspid and molar teeth of opposite
sides is decreased. If the narrowness is extreme, the teeth project
beyond the upper lip. The lips of an idiot are nearly always thick
and everted ; the mouth is frequently large and gapigg. The
teeth generally are irregular and decayed, the saliva often dribbles
from the mouth, and the gums are swollen. The skin often
exhales a disagreeable odour; the habits are dirty, the passions
are strong, the appetite 1s greedy, and there are frequently brutality
and obstinacy.

CRETINISM.

ms:{ be defined as an arrestéd development of the nervous system
and bodily organisation generally, either Lefore or after birth, due
to a local cause, such as the condition of the soil, air, water, &c.,
and marked by characters which distinguish it from a state of
mere endemic idiocy.

This condition is found most commonly in shut-up valleys, in
which the air is foul, the soil damp, and the inhabitants poor,
dirty, and insufficiently or improperly fed. Water derived from
lime sources ™ considered the chief causative agent. It is usually
associated with goitre, although not necessarily. '

Symptoms.—These generally appear in a marked degree about
the sixth month, and are the following :—The progress of growth
of the body is very tardy ; in some cases cretins are puffy, fat, and
weak, although apparently healthy. The skin is sometimes of a
brown colour, sometimes of an ashy yellow. The head is often big,
the fontanelles opened widely, and occasionally the'sutures are dis-
jointed, as in hydrocephalus. Cretins appear to open the eyes
reluctantly. Their look is stupid and languid. The countenance
continues always the same, altered neither by fear nor joy. They
eat much and eagerly. Much of their time is occupied 1n sleeping,
ind they are not awakened with ease. The lips are swollen and
thick, and usually gaping. The nose is short and broad. The cry
is at times hollow and peculiar, and they seldom weep. The belly



52 FORENSIC MEDICINE.

is swollen. The limbs are usually feeble and small. The neck is
thick and large, and often the seat of goitre. . The intellect is dull
and apathetic. Dentition is always late in commencement, and
generally goes on for several years longer than in the normal child,
and 18 frequently associated with considerable salivation and alarm-
ing convulsions. The teeth are often irregular, blackening, decay-
ing, and Jalling out. There is seldom ability to stand upright
before the second or third year, and walking is scarcely accom-
plished before the sixth or seventh ycar. Speech is usually later
than walking. After puberty the face of the cretin changes very
little, and the cretinous face of fifteen or sixteen years old appears
like that of a man or woman of fifty or sixty.

The following differences between the cretin and the idiot are
worthy of notice : —

1. The idiot 18 born with deficient development. This affliction
is organic and congenital, but the cretin for some time may appear
free from disease, and nnder favourable conditions may escape
entirely.

2. Cretinismn i8 of an endemic character, whereas idiocy is not at
all so, but may appear without regard to locality.

3. Cretinism is far more curable than idiocy.

4. The * vaulted palate ” is sometimes present in idiots; but in
the cretin the yellow or brown colour of the skin, the arched high
palate, and the large proportion of cases in which the thyroid
gland is enlarged, offer conspicuous points of distinction with the
manifestations of ordinary idiocy.

5. In cretinism the muscular and nervous systems are affected
in a far greater degree. In idiocy the mental functions may be
greatly deficient, out of all proportion to the loss of muscular
power and co-ordination,

DEMENTIA.

In dementia the failure of the mental faculties does not occur
until the mind has become fully developed.

In Acute Dementin there is profound melancholy ox stupor.
arising from' a sudden mental shock, the mind being, as it
were, arrested and fixed for the rest of life in abstraction on the
event which has occasioned it. The shock may destroy all mental
power, arnd induce a condition similar to that of the idiot or im-
becile.

In Chroite Dementia there 1s generally gradual action on the
mind of grief or anxiety, or it may follow mania apoplexy, para-
lysis, or repeated attacks of epilepsy. It may be dependent upon
softening or chronic cerebral affections,

Sentle Dewmentia is imcidental to aged persoms, and comes on
aradually with loss of memory for recent events, dulness of percep-
tion, and inability to fix the attention. Eventually the memory,
the reason, and the power of attention are completely lost, but the
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muscular force remains unimpaired. I'inally, bare physical exist
ence remains.

Paralytic Dementia, General Paralysis ( Paresis) of the Insane,
—The most characteristic indication of this malady consists in de-
lusions of great power, exalted position, and unlimited wealth—the
so-called delirium of grandeur—which always is accompanied with
progressive decay of mind and body. This is rare in women, and
1y common in men of position and education; generally commences
in adults of middle age from thirty to sixty, and it is stated to
last from a few months to three years. The paralytic symptoms
first show themselves in the tongue, lips, and features; the speech
becomes thick and hesitating ; the muscles of the face are quiver-
ing and tremulous ; the pupils frequently unequal ; the muscles of
the limbs become affected ; the patient stymbles or trips, and can
vo louger exercise combined muscular movements such as writing.
The early symptoms are often neglect of duty, commission of petty
thefts, extravagant acts, indecent exposure of the person, and
sudden change of opinion and feeling, religious and moral. It is
said to be caused by intemperance, sexual excesses, anxiety, and
hereditary taint; the spbincters are finally involved, and death
may occur from suffocation. Sometimes there may be maniacal out-
breaks or epileptic fits. The delusions remain unaltered throughoat,
and the patient’s last words will prohably relate to his fabulous
riches and exalted ideas.

MANIA.

The term mania includes all forms of mental unscundness
which are characterised by undue excitement. There are three
divisions—viz., general, intellectual, and moral, the two latter
classes being subdivided into general and partial.

[n General Mania the intellect, the passions, and emotions are all
affected. This form might be correctly called “ raging incoher-
cnce.” It 1s generally preceded by a period of incubation in which
the general health 1s affected, and this period may vary in
duration from a few days to fifteen or twenty years. When the
malady .is fully developed, the patient exhibits paroxysms of
violence both against himself and others; he will tear his clothes
to rags, and drink or eat voraciously, or refuse food altogether,
and undergoes an amount of muscular exertion without sleep, and
apparently without fatigue, by which a healthy person would be
completely prostrated. His face is flushed, his eye wild and
sparkling, and he complains of ringing in the ears, pain, weight,
and giddiness in the bead. During an attack the features of the
maniac are frequently so altered as to be difficult to recognise.

General Intellectual Mania consists in many instances in a
violent disturbance of all the intellectual faculties induced by the
over-excitement of some one leading passion or emotion. Three
classes may be instanced—one which may be termed *illusional
insanity,” sach as the gentleman of Argos of Horace, “ who
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believed he was hearing marvellous tragedies, a happy sitter.and
applauder in an empty theatre "—

“Qui se credebat miros andive tragoedos,
In vacuo leiug sessor plausorgue theatro."

In another class, a man will think himself secretary to the moon,
or that he is the Crystal Palace, and in a third class the excitement
of some strong emotion or passion, as pride, vanity, or love of
gain, may fill the mind with intellectual delusions, so ttat an
individual will state that he has composed Homer’s * Iliad,” ‘or
painted a masterpiece of Rubens.

A Delusion 1s an affection of the mind, a chimerical thought,
whilst an Illusion is an affection of the senses, a counterfeit
appearance : thus it is customary to speak of a delusion of the
mind, an illusion of the senses. An Hallucination is that sensation
which is supposed by the patient to be produced by external
impressions, although no material object acts upon bhis senses at
the time. An illusion is a sensation produced by a false perception
of objects. If the illusion or hallucination is believed by the
patient to posSess a positive existence, and this belief is not removed
upon reflection or by appealing to the other senses, the individual
is insane; should, however, the false sensation be instantly dis-
covered by the judgment, and not acted vpon as if it had an
actual existence, the individual is saue.

Partial Intellectual Mania, or Monomania, in its simplest form is
a disease of the mind in which the patient becomes impressed with
some notion contradictory to common sense and universal experience
—viz., that he 1s a cat or a dog, a goose-pie, or a pigce of glass.

Moral Mania has been defined as ““a morbid perversion of the
natural feelings, affections, inclinations, temper, habits, and moral
lispositions, without any notable lesion of the intellect, or know-
ing and reasoning faculties, and particularly without any maniacal
hallucination.”

Partial Moral Mania.—In this some one propensity or passion
predominates. The forms are the following : —

Kleptomania, a propensity to theft. This is most common in
women in prosperous circumstances. A case is on record, how-
ever, of a man who would never eat food unless he stole it.

Dipsomania, an insatiable craving for drink—sometimes inter-
mittent, sometimes continuous. The patient @s quite rational
when the influence of the drink 1s withdrawn.

Erolomania, or amorous madness. This is called Nymphomania
when occurring in women, and in men, Salyriasis. This uncon-
trollable desire for sexual intercourse may occar in virtuous
females who become filled with horror and remorse.

Pyromania, an impulse to incendiarism, more common in
women who are subject to menstrual troubles.

Homiecidal mania, a propensity to murder, may exist indepen-
dently of delusion; it is more common in women, especially when,
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in the condition of mimosis inquieta, and in whom there 18 an
irresistible impulse to crime, with an overwhelming terror of yield-
‘ug to it.

Nuicidel Monomania, or impulse to self-destruction.—Snicide is
considered by some authorities to be always a manifestation ol
insanity, but when, as sometimes happens in France, two persons
combine to commit suicide, there would appear reason to believe
that occasionally it may be independent of msanity.

Puerperal Meaiia.—This attacks women who have been recently
confined, and 1s most common between the fifth and fifteenth day.
It m y be due to extreme weakness, resulting from want of sleep,
profuse discharge, or excessive lactation. The symptoms may be
those of any variety of mental unsoundness, and in many cases
there is a strong homicidal tendency against the child.

Melancholia (Lypemania).—Here the chief indication is gloom
and depression. The patient is sad, taking no interest in any-
thing, thinks he has committed unpardonable sins, and is often
suicidal. The general health is markedly-impaired, and sleep-
lessness is a constant symptom. It is essentially a disease of
middle life, hereditary predisposition being the most important
causative agent, but 1t is often attributed to anxiety and overwork,
or to some great grief.

Mania with Lucid Intervals.—Mania may in some cases be of an
intermittent, or recurrent nature, in the interval the patient being
in his right mind. Mania and melancholia often alternate with
one another (alternating insanity), the exaltation of mind leading
to depression and being followed by a complete intermission.

The occurrence of an absolute lucid interval is denied by some
anthors.

Instinctwe or Impulsive Mania.-—This form 1s now recognised,
and has led to the acquittal of an accused person. Here the acts
are without apparent motive, a man kills a sister or a wife to whom
he 1s tenderly attached, or some victim whom he never saw vefore,
or may even injure an animal incapable of offending him. He makes
no attempt at escape. perhaps openly exposes the body and gives
himself up to justice. He may be overcome with remorse, or re-
mains stupid and indifferent, and he takes nothing from his victim.

Before the homicidal acts a remarkable change may be observed
in the character and conduct, and upon inguiry the acecasedl
person may be found to have suffered from hts, or have attempled
suicide, and there may be a history of nereditary insanity.

In the Epileptic, violent homicidal impulses are very common
sometimes taking the place of the fits (masked epilepsy). although
sometimes following or preceding the attack.

In examining a person of unsound mind, observation of the
geuneral appearance, the shape of the bead, the expression of the
countenauce, and the speech, should be carcfully noted. In women
the state of the menstrual function should be carefully investigated.
The family history 1s of great importance, as is also the period of

= — -
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life at which the nunsonndness came on, and whether any canse can
be traced for such unsoundness. Isita firstattack? Isthe patient
epileptic? Is he the subject of delusions, exaltation of 1deas, or
melancholic? He may be questioned as to common events, day of
the month, name of reigning Sovereign. 1f possible it is wise to
make more than one visit. The presence of some well-marked
delusion should be carefully looked for, especially the fact of hear-
ing voices at night, which have no existence except in the disordered
Lrain of the person under examination, and which voices may tell
him at one time to commit very trifling acts, but at other times
will impel him to homicide or suicide. :

A Lunacy Uertificate.—This form contains aun order, statement,
and two medical certificates,

The orler is directed to the person who i1s about {o veceive the
patient. , .

"I'he stalement sets forth—the particulars of the patient's case,
and contains such information as to whether 1t is the first attack.
the condition of life, religions persuasion, whether dangerous,
suicidal, or epileptic, and is in fact a history of the person requiring
to be placed under care and treatment. The order and statement
if possible should be filled up by a relative or friend, but in a casg
of emergency any one is empowered to sign one or Loth.

The certificate (except in the case of a pauper patient) requires
the signatures of two independent medical men, These medical
men must not be any way interested in the patient, must not be in
partnership, their visits must be made separately and at different
times, and they must write down the facts observed by them-
gelves and those that have been noticed by others, the name of the
informants being given upon the proper lunacy form. The certificate
only remains valid for the space of seven days. ln a very urgent
private—1.c., otherwise than pauper—case one medical signature
will ~affice, but this certificate 1s valid only for three days, and must
the. e supplemented by a second.

Sonie years ago the statement of facts observed by the medical
men, apart from those observed by others, was considered gufficient,
but the experience of some recent lunacy libel actions has certainly
shown that, the facts obtained from others are of vital importance
to the certifier as a safegunard, and showing that he has made all
possible inquiries. For his own protection it would be better for
the medical man to decline to certify nnless he can obtain plenty
of facts from others, so that in case of future legal proceedings he
may call them as witnesses in his behalf. Any person who has
been certitied as of unsonnd mind has the power of bringing an
action for libel against the certifiers and those concerned in his or
her deprivation of liberty, within one clear vear after being dis-
charged from care.

Upon the reception of a patient iuto a licensed house, the Com-
uussioners 1n Lunacy are apprised of such a reception, and in due
course of time they visit the patient and sign the Looks ¢f the
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establishment. in which the patient’s daily condition is recorded.
They then make a note upon the case. This proceeding has proved
of great service to the medical men who have certified. In some
recent actions brought by patients who have been in asylums
against the certifier. the case has resulted in a verdict for the
defendant miainly npon these notes of the visiting commissioners
and their production at the trial,

Fic 67

The Boegn : iti Busi. . The optic verves. s, 12, "Lhird pair of neryves
ana crtire cerebri. 4. 1he fourth poir of nerves, 6. The sixth pasr of
nerves, 7. The seventh pair of nerves, 8. The eighth pair of nerves. g The
ninth pair of ners e~ ; the figure 1s placed upon the corpus pyramidale of that
sidde. 1. 0., The nlln.ar}' and p}'ratllid:ﬂ bodies of the left side. [F The
alossn-pharyngeal nerve, left side. 13, Commissure of the optic nerves.
16, Portien of the brain connected with the corpus callosum. 17, 17. Olfactory
verves and bulbs. 18, The inter-hemispherical fissure, 19, The inferior
wrface of the anterior lobe, left hemisphere. 2o, Middle lobe of the
cerehram 21, Cerebellun, =22, The mfundibulum and corpora allbicantia.

[f a person is afflicted with unsoundness of mind sufficient to
render him incompetent to manage his affairs, the law may step
in and require a so-called Commission in Lunacy upon him in
order to protect such person and the property from injury. This

roceeding may merely entail such restraint as will be necessary
for the protection of the individual, and does not always imply
deprivation of personal freedom; in fact, some patients reside in
their own houses, but of course under proper supervision.

Upon affidavits from medical men, and the settlement of certain
legal details, a commission 1s in general granted by the Court of
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Chancery. The alleged lunatic whose case is nnder investigation
has the right of claiming to be tried by a jury. _If he or she is
found lunatic by this court, t+o so-called committees are appointed,
one termed the Committee of the Estate and the other the Com-
mittee of the Person—the former having the care of the pecunrary
affairs and the latter of the person of the lunatic.

MORBID APFEARANCES IN THE BRAIN OF
THE INSANE.
The most important deviations from health in the insane are to

be fonnd in the brain, and the following conclusions of Griesinger
are interesting :—

Fir., 68,

1'he Brain: its Interior (lateral ventricles laid open). 1. Portion of the
formix. 2. Septum lucidum, its ventricle has been laid open. 3. Tania
semicircularis of Haller. 4. Thalamus nervi optici, left side. 1—3. Fornix,
upper surface, concealing in its present position the velum interpositum,
6, 7. Hippocampus and descending horn of the lateral ventricles, 8. Choroid
plexus, g. Tania semicircularis, right side. 10, Choroid plexus, right side.

I. xn Acute Insanity.—The brain may be found apparently
quite healthy.

Angmia, with serous infiltrations, or hypersemia, especially of the
grey matter is common. The membranes are frequently thickened.

In melancholia the brain is very often ansmic, but it is more
often found healthy in melancholia than in mania.

In mania there 1s usually some anatomical change.
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IT. In Chronic insanity.— Some anatomical lesion 1s nearly
always present.

Hypersemia and thickening of the membranes are common—as
are also atrophy of the brain, especially of the convolutions, chronic
hydrocephalus, effusion into the sub-azachnoid space, pigmenta-
tions of the cortical substance, deep and extensive sclerosis.

The above-mentioned conditions are not found in acute cases.

Softening may be present, but more frequently pigmentation
of the superficial layers, superficial induration and adhesion of the
pia mater in various degrees are observed.

Fic. 6ag.

T ———
/._{ ; i 1}'&3'—"-.___‘1-
. \‘\- ~,

Vertical Section of the Mesiac pavts of the Brain, Cevebellume and ons
¢ arolii, 1. Corpus callosum. 2. Inner surface of the anterior lobe of the

left hemisphere, 3. Posterior lobe of the same hemisphere. 4, 2. Septum
lncidum. 6, 5. Fornix. 7, 9. Infundibulum and corpus albicans of that
cidle. B. Soft commissure and cavity of the third ventricle. 10 Pineal
gland and corpora quadrigemina. 11, 12, Pons Varoli and medulla
oblongata, t13. Arbor vita of the cerebelluni.

Tn many cases the walls of the ventricles become inflamed,
eranular, and adherent. ) _

Hypersmia, nnless it be hyperemia ex vacio 1s rare 1n chronie
cases ; the more or less hypertrophied brain is cedematous and
an@emic.

In dementia (profound mental weakness) considerable atrophy

of the brain is usually to be noticed. :
[[I. Tn Paralytic Dementia.—Sometimes there are no macro-

scopical (naked eye) changes, but always microscopical ones.
Coarse changes are rarely absent.

Great cedema of membranes, adhesion of the pia mater, greyish-
red softening, coloration, partial or superficial induration of the
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cortical substance, increase of the connective tissue, with destruc-
tion of true nervous matter (tubes and cells), are common changes,

The brain is usually much atrophied, the convolutions indistinet
and flattened. The connective tissue in the white matter is much
increased, Pachymeningitis, or inflammation of the dura-arachnoid,
meningeal apoplexy, and degeneration of the cerebral arteries are
all common.

In many cases the epinai cord becomes implicated by extension of
the degeneration of brain cells, increase of conuective tissue, &e.

Such constant lesions are shown in no other form of msanity.
They are, however, not always the same in. all cases, but are
varied.

Insanity, then, may exist without any appreciable abnormanvy ;
in the majority of cases, however, anatomical lesions are observed
either in the brain or its membranes, or in both, and these lesions
sometimes extend to the spinal cord.

Insanity is often complicated with other diseases, especially
tuberculosis. Figs. 67, 68, and 69 may be of service in the com-

rehension of some of the above statements, as also of the section
evoted to injuries.

A portion of the third frontal or superior marginal convolution,
together with the parts about the insula, is supposed to be the
special region of articulate speech. In aphasia it is the part
usually affected. Aphasia 18 most common with hemiplegia of
the right side. In a large majority of cases the lesion (clot or
emboliem) is to be found on the opposite or left side of the brain,
but care should be taken not to be too dogmatic in attempting the
localisation of cerebral iniuries from the symptoms during life.

EXAMINATION OF BODIES FOUND DEAD.

w hen called to a case of sudden death everything likely to point
to the cause of death should be taken notice of. The placeat which
the body was found, the attitude of the body r.nd its position, the
state of the clothing, the relative position of objects surrounding
it, and the surface or soil upon which the body is lying.

In making a post-mortem examinination for medico-legal pur-

ses every cavity and important organ must be carefully examined.
}1::(1'}-& seat of injury should be inspected first, in order that the con-

tents of the blood-vessels may not be disturbed by the examination
of other parts,

MODES OF SUDDEN DEATH,

Death may occur in three modes—viz., syncope, asphyxia, and
coma. : ,

Syncope, or sudden cessation of the heart s action, may result
from—1. Deficiency of blood, due to hemorrhage—i.c., death by
angemia, the heart ceasing to beat. since it has no blood to propel
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2. The cffects of certain diseases aud poisons—i.e., death by
astlienia, the heart's action ceasing since its muscular walls are
paralysed. 'I'he mervous system is sometimes primarily affected
i death by asthenia, as when sundden death follows strong mental
cmotion. ‘'he post-mortem signs are—a normal quantity of blood
in the heart in death by asthenia; when death is due to anamia
the heart may be almost empty. In death by astheunia the blood
15 merely arrested in its course, and this Hluid 1s therefore found in
the large veins and arteries. There is no engorgement of the brain
and lungs.

Asphyaia, ov Apieca, death from obstruction to the lungs, results
from—I1. Certain diseases of the lungs, as bronchitis and pueu-
monia. 2. Mechanical obstruction to respiration, drowning,
strangulation, hanging, &e. Autopsy reveals engorgement of the
pulmonary artery, richt cavities of the heart, and the venwc cava.
whilst the left side of the heart, the aorta, and the pulmonary
veins are compavalively emply.

Coma.—Death due to some cerebral mischief, and resulting from
apoplexy, fracture of the cranial bones, and cerebral compression.
The post-mortem signs are congestion of the membranes and snb-
stauce of the brain and lungs, more or less blood being found iu
the heart’s cavities, especially in the nght.

SIGNS OF DEATH

These are divided into trivial and inconcluosive, and into 1m-
portant and conclusive. ‘To the first belong—1. Cessation of lhe
cireulotion and respiration, the stethoscope revealing no sound,
9. The state of the eye, tenacions glairy mucus on the conjunctiva
(loss of translucency) with a collapsed and wrinkled cornea;
3. Absence of sense and motion ; these, however, may oceur in
cases of suspended animation; 4. The facies Hippocratica—an
uneafe sign, frequently absent in sudden death, and present in the
dying as well as in the dead. o. The stafe of the slin ; pallor from
absence of circulation, livid discelorations from subsidence of the
blood, and loss of elasticity, have been mentioned among the signs
of death. 6. Eatinction of muscular vrritability, the muscle making
no response to electrical currents. o

The signs given above afford no means of establishing how long
life has been extinct. 'The following do :

1. Estinetion of Animal Heat ; the average internal temperature
of the body is from 98 to 100° F'.; after death, the time occupied
in cooling 18 from fifteen to twenty hours, but it is subject to modi-
fication according to the kind of death, the absence or presence
of clothing on the body, and the surrounding temperature. The
body may roughly be said to we guife cold in about twelve howrs.

2. ITypostusis or LPost-mortem Hfui-:_i— ing de peudg; upon the settling
down or gravitation of the blood, during the cooling of the Lody, to
the most dependent parts of the body. It is a certain and co,
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clusive sign of death, and is seen in all forms of death--even when
it 15 dne to hirmorrhage—although its extent 1s not so marked.
In Cadavervie Tieidily. or .Iﬁ;{.:rmfnxis, the hypostatic marks begin
to- form in from eight to ten hours after death, and increase until
the advent of putrefaction. Hypostasis is known [rom an ecchy-
mosis or a bruise by making an 1ncision into the part; in the case
of cadaverie lividity, a few small bloody points ol divided arteries
will be seen ; in the ecchymosis cougula. ITypostasis mnst also be
distinguished from congestion of the brain or lungs, or inHammation
of the intestives. IFf the intestinal convolutious are drawn out, the
inflammmatory redness is seen to be continuous, whereas hypostasis
15 interrupted.

o Cadaverie Bigidily and Rigor Moplis.--The museles, for some
period after death. contract upon stimulation. Upon the cessation
of this frritability, which rarely exceeds two hours, rigidity sets in,
and 1t in every case 1s precursory to putrefaction. |t results from
the coagulation of the musele-fbrin. It begins in the muscles of
the lower jaw and the neck., exteuding thence to those of the
lace, front of neck, upper extremities, aud chest, and finally to the
lower limbg. It laste from sixteen to twenty hours or more. In
those dying from aun accident and in health, it may not appear
until ten to twenty-four bouvs, aml may persist for three or four
days. It has never been seen in the fuctus, although it bhas oceurred
in the new-born ehild. 1t sets in rapidly in lingering diseases, or
when violent exertion has Leen nndergone, and may only remain
for two or three bours. Tt isoften proivacted in cases of strychnoin
poisoning. 1t must not be conlonnded with cadaveric spusm or
the dealli-clutch ; i vigor mortis any substance held by the hands is
casily removable, but in the death-cluteh the contrary is the case.

4. Putrefaction.—In from one to three davsafter death a greenish-
blue discoloration of the abdomen appears, which gradually iu-
creases, becoming durker and more general; simultaneously a
strong putrefactive odonr is developed, the thorax and abdomen
becoming distended with gas, and the epidermis peeling clf.  "The
muscles now become pulpy. and appear of a dark-greenish colour,
the whole Lody fivally becoming couverted into a soft, semi-Huil
mass. The first putrefactive change is scen tn the trachea; the
uterus resists putrefaction the longest. ['utrelactive changes may
be modified by the fat or lean condition of tbhe body, the tempera-
ture of the air (putrefaction occurs iar more rapidly in sumwmer
than in winter), the period, locality. mode ol intermeut, and the
age. Bodies lying in water become the seat of putrefactive changes
more slowly than those remaining in air.

saponification.— Idipoccre.--T'his change 1s a modilication ol
the putrefactive process, and takes plice in bodies which are very
fat and have remained in water or in a moist soil for a long period,
scmetimes lor years., 1t appears, bowever, that under favonrable
coditions, as in running water, a body may partially be converted
into adipocere 1n from four fo live or six wedk=,  The substaunce,
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adipocere, 1s formed hy the fat of the tissues uniting with the
ammonia given off by decomposition; it i3 a peculiar unctuous,
soapy substance. with an odour of decayed cheese, the name being
devived trom wileps, lard, and cera, wax. In fact, in appearance it
18 somewhat between lard and wax, and 1s sometimes white and at
other times yellowish-brown in colour. Some specimens appear to
consist of an ammoniacal soap, making a lather with water; others
coutaim caleinm as a base, which 18 combined with oleie, stearie,
perhaps palinitic. and some say margarie, acid, as oleate of calcium
or ammounium, and so on. It has been stated to contain potash
and oxide of 1ron.

DEATH BY DROWNINCG.

Iu this mode of death, the breathing may be arrested by watery
or semi-fluid substances, sand, mud, &c. The fluid in the majority
of cases produces spasm of the glottis, but it occasionally acts
mechanically by entering the air-cells of the lung. The post-
mortem appearances are those which are generally present in death
by asphyxia, with the addition of those which are peculiar to death
by drowning—viz.,, abrasion of the fingers, with sand or mud
under the nails, aguatic plants grasped in the hand; water in
greater or less quautily in the stomach; froth in the nostrils
and the mouth ; the air passages containing fluid, froth, mud, or
sand ; contraction and retraction of the penis and the cutis
anserina (goosc-skin). Retraction of the penis is considered a very
important sign. : :

Death may ensue if the face only is under water. This has
happened in the case of a man in a fit of drunkenness, falling into
and remaiviog face foremost 1n a very small pool of water, caused
by the print of a horse’s hoof. :

Iu the swimmer death may ensue from exhaustion, and less
distinet marks of asphyxia be presented. : ,

A man jumping from a height may perish by concussion by
striking sngainst some solid body, or even against the water; or by
lalling upon the chest and pit of the stomach die from 1mmediate
shoeh.  Cold or excitement may cause apoplexy and heart disease,
audl lead Lo sndden death, as sometimes bappens to persons bathing
i very cold and shallow water. ; )

Death by drowuning may ensue {rom asphyxia, exhaustion,
hock, syncope, or apoplexy, or partly from asphyxia, and partly
from other causes; the mixed cases being by far the most usual.

The appearance of the body will of necessily vary with the
cause and manper of the death in each particular case.

I'he lungs in death by-drowning are distended, overlap the heart,
and they feel peculiarly spongy; in them aud mn the windpipe also
is contaived a (uautity of frothy Huid resenibling soap-suds, and
which is produced by the violent attempts at breathing during the
sct of dying. 'This frothy liquid must not be confounded with
{he viseid mucus from the hronchi present 1a bronchitis,

- —
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An important sign of drowning is afforded by the presence of
vomited matters in the bronchi and trachea.

Resuscitation of the Drowned : the body should be stripped as
rapidly as dpﬂssi'ule, and the clothes rolled up in the form of a
bolster, and placed under the pit of the stomach ; the body shonld
be turned on the face with the head downwards, so as to allow the
escape of Huid by the mouth. ‘l'he opevator, with both hands,
presses on the back of the patient a few times in order to expel
any fluid from the lungs and trachea. The body is now quickly
turned over on the back, the bolster being placed in the small of
the back, and the operator, having his hands on each side of the
thorax, imitates the acts of respiration. The hands shonld be
placed over the head, the tongue being drawn out to ome side of
the mouth, so as té afford as much entrance of air as possible by
this channel. When the respiration is restored sufficiently the
patient should be given a hot bath, being subsequently dried and
placed in a blanket, and hot tea cr coffee administered to him.

DEATH BY SUFroCATION.

This includes all cases of asphyxia which are produced by direct
pressure on the trachea, with the exception of drowning. It may
be caused through the mouth and nostrils being stopped by accident
or by force; by mechanical pressure on the chest ; by closure of the
glottis; by vapours, as the vapour of charcoal (carbonic anhydride
ond carbonic oxide); by the bursting of abscesses into the wind-
»ipe, or vomited matters obstructing the windpipe. Poisoning by
sirychnine, conium, &c., may produce death by suffocation by
cansing contraction of the chest-muscles. In some cases of death
by suffocation no signs of external injury are present. Signs of
leeth by suffocation are not always well marked. but they are those
of death by apncea (asphyxia). The lips may be livid, the face
pale or violet, tge eyes congested. (Great stress has been laid npon
the presence of dark-coloured punctiform sub-pleural ecchymoses.
The blood is very fluid and dark, and the stomach and other
intestines often much congested.

DEATH BY HANGING.

In banging, death occurs by apnecea or from dislocation or frac-
ture of the cervical vertebra or the ovdontuidl process of the axia
througl the force of the fall. Sensibility 18 soon lost, and death
15 complete in a few minutes. The external appearances are in
peneral those of death by suffocation. The countenance may be
livid and distorted, the eycs staring, bloody froth being found
about the nostrils and the mouth. In other cases the countenance
has been found placid, and no lividity or distortion has been
observed. Escape of fizces or urine may occur, but the emission
of semen. so popularly believed, is very rare. The mark on the
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neck indicates the course of the cord, which is straight round the
neck in strangulation, but is cblique in hanging. The muscles
and ligaments of the trachea in judicial hanging may be consider-
ably injured. Entire absence of injury to the soft parts about the

Fis. 71.

Axis (upper surface). . Spinous pro-
cess. &, Lamina. ¢. Anterior root of the

A.xis, or Vertebra Dentata (lower sur- transverse process. «. Posterior root of
face). . Spinous process. & Lamina. the transverse process. . Superior arti-
¢. Noten. &. Inferior articular process. cular process. . The body, from which
i. Foramen medullare. /< The body. springs the processus dentatus (odontoid
k. Processus dentatus. g. Root of the process). g. Anterior root of the trans-
transverse process. verse process. A& Surface conducting to

the notch. 7. Foramen medullare.

neck has been observed in ordinary suicidal hanging. The mark
of the cord 1s a purely cadaveric phenomenon, and is not an
indicati. n of hanging; it may be produced some hours after dent.h!;
In reference to judicial hanging, the use of the “long drop
(the Irish method) is considered by far the most humane, since 1t
ensures the rupture of the spinal column by the fall. The fracture

Fic. 73.

Atlas (upper surface). 4. Anterior margin of the
ring of the atlas. g. Articular surface for the play of
the odontoid process of the s:m_:ml_-l:l vg;tchr} -::_11" axis.

iewed from be- 4. Superior articular process, neht side. /. lrans-
Iﬁ'.E;ﬁrr:A'i‘f:;eE-:IIi ri?:-rnmnting verse process, in its base may be seen the foramen fr -
the slpinmts process. The other the passage of X the vertebral artery. «. Points to the
letters indicate the correspond- tubercles to which the transverse ligament is attached.
ng or similar structures as in #. Points to the groove connecting the notch and ver-
fi tebral foramen. &. The commencement of the pos-
= 4 terior part of the ring of theatlas. 7. Is placed in the
anterior part of the foramen for the spinal marrow, and
a short way behind the situation of the ligament.

‘2 ecolumn is best effcted instantaneously by placing the knot
Ei]tc‘ll:rst?e chin and allowing a fall of from ten to fourteen feet. :I'he
celebrated Louis found that in cases of rapid death at executions
by hanging, the executioner gave to the body of the cﬂmmal a
violent rotatory motion at the moment it was turned of, Thus

B
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displacement*of , the odontoid (tooth-like) process :of the axis
(second cervical verbebra) ensued, the spinal cord or marrow being
suddenly compressed. & Figs. 70-73 show the structure of the
atlas and axis respectively ; and in fig. 74 are shown the synovial
capsules and the transverse licament immediately behind the
odontoid process. § .

When such force is employed "as to break the transverse and
other ligaments; or to cause fracture of the odontoid process, not

,ll?{r:}!r'tﬁ-nffn':ifsﬁf articulation. ¥ a. Anterior tubercle of the atlas. £, Pos-
terior. » ¢, ¢. Transverse processes. o, e. Articular cavities for receiving
the condyles of the occipital bone. /. Summit of the odontoid process in sifn.
The section shows the synovial capsules before iind behind the odontoid pro-
‘cess, and also the position of the transverse lignment immediately behind the
odontoid process, .

only may the phrenic and other respiratory nerves become para-
lysed, but also rupture of the carotid and vertebral arteries may
take place, and the medulla oblongata, the so-called vital knot (the
centre for respiration,“cirenlation, and deglutition), can hardly
escape being severely and fatally injured.

DEATH BY STRANGULATION.

In this case the body is not suspended. Tt may be caused by a
ligature carried circularly round the neck. Death is said to be
caused by fhrottling when it has resulted from the constant pres-
sure of theifingers on the throat. Hanging may be either
suicidal or accidental, but usnally throttling and strangulation
are homicidal.

WOUNDS AND MECHANICAL INJURIES,

, A wound. has been defined as “a breach of continuity in the
structures of the body, whetther external or internal, suddenly
occasioned by mechanical violence.” Tn law, the true skin maust be
broken. - Wounds may be dangerous from shoék or from hamor-
rhage, or from being followed by erysipelas, and pymemia, or from
want of skill on the part of the medical attendant, or negligence of
the patient. The answer to such a question as, *“Is the wound
dangerous to life 7" demands a very guarded answer.

Scalds are caused by hot fluids; burns by flames, by solids highly
heated, or by very cold solids, as with solid carbonie acid,
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Severe burns may cause death from shock, from internal haamor-
rhage,; or from ulceration of the duodenum. When a burn has
been inficted during life a bulla or blister containing serum may
form over an inflamed surface ; after death any kleb that may be
present contains no fluid. According to Dupuytren there are the
following degrees of burns :—1. Superficial inlammation ; redness
without blistering. 2. Acute inflammation; with the formation of
vesicles. 3. Destruction of the superficial layer of the true skin.
4. Destruction of the skin and subcutaneous cellular tissue.
o. Entire carbonisation of the parts.

Contused Wounds and Injuries unaccompanied by Solu-
tion of Continuity.—A blow inflicted with a blunt instrument
produces a bruise or ecchymosis. A bruise is distinguished from
a post-mortem stain. or cadaveric lividity by the fact that the
former 1s not confined to the cellular membsane, hut involves the
substance of the true skin. In a bruise inflicted during life the
skin is discoloured and dark, and thickened by the infiltration of
blood. Up to two hours after death signs resembling bruises caused
during life may result from blows.

On cutting into a bruise there 1s considerable effusion of blood,
the clots are large, and there is a strong presumption that it was
inflicted during life. When, however, a post-mortem stain is cut
into no clot is ebserved, but there are merely a few bleeding points
due to the division of capillaries.

Incised Wounds and Wounds accompanied by Solution oi
Continuity.—Incised, punctared, and lacerated wounds are in-
cluded under this category. In a recent incised wound, inflicted
during life, there 1s copious hwmorrhage, the cellular tissue is filled
with blood, the edges of the wound are everted, and coagula found
between the lips of the wound. In a wound inflicted after death
there is no retraction of the muscles and skin, 3 small quantity of
liquid venous blood is effused, the edges of the wound are not in-
jected and not everted; but a wound inflicted immediately after
death may present all the appearancés of one 1nflicted during life.

FLacerated wounds combine the characters of incised and con-
tused wounds, and in them healing takes place by suppuration.
They are accompanied by less discoloration than contused wounds,
and by less haemorrhage than incised wounds.

Punctured wounds stand intermediate between incised and
lacerated. They are more dangerous than incised wounds, cause
little external hiemorrhage, and heal usually by suppuration, but
death may result from internal hzemorrhage.

Gunshot Wounds.—These may be either contused when the
projectile does not penetrate, or lacerated when it enters or
trdverses the body. A larger opening is caused by round balls
than by conical ones. Small shot, if fired a very little way from
the body, make one large, ragged opening. In every case it is im-
portant to preserve the contents of all gunshot wounds, as they
may prove very useful in evidence. Unlike a punctured wound
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the gunshot wound, as its depth increases, becomes larger. When
the bullet traverses the body two apertures will be observed; that
of entrance is round and clean, whilst that of exit is less regular
aud jagged, and it is invariably smller than that of entrance
When the weapon has been fired close to the body, unburnt powder
may be found imbedded in the skin surrounding the wound.
As 1o the time when a shot was fired, some approximate conclu

sions may be drawn as follows :—When gunpowder is exploded.

I‘II1., 75,

Lie Diaplovagan, o Madveg (Whe great muscle of mspuation.  w. Corldie
furm. or heart-shaped tendon of nght side. & Fleshy fibres of the wreat
muscle of the diaphrigim.  «, @ Lizamenta arcoata ol the right sule
£ l']'::.'-llj-' fibres of the nght crus. j Decussation of the o, i {cntral
portion of the cordiform tendon, 4. Opeming for the passaze of the mferior
venin cava. A Section of the aorta as 1t passes between the erora amil
behid the duiphragm, and upon the vertebral colinn, £ Claaphagzeal
vpening of the diaphragm.

one of the products is sulphide of potassium. and by exposure to
air some part becomes converted into sulphate of potussium, If
a hnger introduced into the gun-barrel i1s Llackened, und if the
barrel i1s free from rust or crystals of protosulphate of iron; if the
solution (made by washing out the guo-barrel with distilled water
and the washings filtered) 1s of a yellow colour. smellive stronely
of sulplaretted hydrogen, or yielding a Dblack precipitate with
lead acetate. the weapou his vot been dischargied more than two
hours. It the colour of the interior of the bLarrel is less dark. but

o i}

containg neither erystals of ferrous sulphate nor  ust, but tha
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F rAFEE

Showing the fmportant Strnctnures containzd in thae Face, Neck, and Chost
1, 2, 3, 4. Pncumogastric (vagus) nerve. 5. Anastomosis of plexiform ganglion
with the spinal accessory. 6, 7. Branches proceeding to larynx. 8. Laryngeal

lexus. g9, 9. Recurrent laryngeal nerve, a branch ascending to larynx from base
of the meck. 10, 11. Cardiac branches going to the heart. 12, 13. Pulmonar
plexus. 14. Lingual nerve. 15. Terminal portion of the great hypoglossal.
16. Glusso-pharyngeal nerve. 17. Spinal accessory nerve of Willis. 18, Cervical
nerve of secoud pair of spinal nerves. 19. Third cervical pair. 20, 21, 22.
Spinal nerves. 23, 26, 27, 28. Pairs of cervical nerves uniting with first dorsal
to form brachial plexus. =24. Superior cervical ganglion of great sympathetic.
25. Middle cervical ganglion., 26. Inferior cervical ganglion. '27 to 3o0. Dorsal

ganglion.
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solution (made as above mentioned) shows traces of sulphurie acid
when tested with chloride of barium, the period that has elapsed
1s more than two but less than twenty-four hours. If man

aﬁnts of rust are observable in the interior, and if the solution
shows indications of iron avhen tested by ferricyanide of potassium,

at least twenty-four hourd, perhaps six days, have intervened. If
the rust is in greater abundance, the solution no longer yielding

v £ :
Fui. 77,

Tmaginary lines drawn upon the surfuce of the abdomen, dividing it into
regions,  Vhese were, no doubt, devised by reason of the absence of any
characteristic eminences or depressions upon this extensive surface, principally
attributable to the absence of any skelcton, osseous or cartilaginous, 1. Lelt
hypochondriac region. 2. kpigastric. 3. Right hypochondriac. 4. lLeft
lumbar. 5. Umbilical. & Right lumbar. 7. Left ihac. 8. Hypogastric.
g. Right iliac. - T

any iron reaction, at least ten days, and perhaps fifty days, have
passed since the discharge of the weapon.

Wounds of various parts of the Body.—Of fle Head.—
Lirysipelatous or diffuse inflammation is specially liable to follow
wounds of the scalp Fracture of the base of the skull may result
from a severe blow upon the vertex. Blows or violent shocks fre-
quently cause concussion of the brain, the symptoms following
immediately on the accident. Depressed bone or effused blood and
serum may lead to compression of the brain, the symptoms coming
on suddenly or gradually. Very slight wounds may produce very
clight symptoms, or very severe ones. An injury may be received to
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the head, recovery take place from the first effects, and then death
cnsue with symptoms DF compression from internal hamorrhage.
Inflammation usually comes on after variable periods, and may
result from injuries to the brain, the scalp, the orbit, and the
car.

Injuries to the Spinal Cord may be due to concussion, com-
pression, or to wounds. When the cord is the seat of serious
wjury, a fatal result occurs immediately or very rapidly. When
the injury is in the dorsal or lumbar region there is loss of sensa-

L, 8.

Sheius e concage -'.t-f-l"-'_‘,.l"i-h:'f ry’ e Lives: {L]mt sinface wlli.c]l rests on Lhe
stamach and colon). &. Thesnght lobe. £ L'he left lobe. ¢, Lobulus quad-
ratus ; this lobe or lobule separates the gall-bladder, g, from the obliterated
umbilical vein, », which, after birth, becomes the round ligament of the liver.
. Lobus or lobulus Spigelii ; this separates the fossa for the reception of the
vena cava inferior and the vein itself, 4, as it passes behind the liver and
through the diaphragm, from the fossa, in which is lodged the obliterated
ductus venosus. ¢ is perhaps a little too high up ; it is meant Lo point to the
lobulus caudatus, a smal! portion of the liver which connects the great lobe
to the lobule of Spigel. £ The hepatic artery, dividing into its right and
Jeft Lranches ; close to it is the vena porta, cut acruss The sulcus, into
which these vessels are passing, is the transverse hepatic sulcus or sinus of
the porta, and the lobes bounding it receive also the names of anterior and
posterior portal eminences. ». 'LThe remnains of the wnbilical vein. /% The
remains of the ductus venosus.

tion and of power below the seat of mischief, the faces escaping
and the urine being retained. When the upper part of the cord is
injured, death may result from paralysis of the muscles of respira-
tion.

Of the Throat.—Division of the carotid artery 1s fatal, and that
of the internal jugular vein excessively dangerous. Wounds of the
larynx and trachea are not usually dangerous. Tbe important
structures contained in the neck and chest are shown in Fig. 76.

Wounds of the Lungs are followed by hamorrhage, and very

. frequently by inflammation.
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Of the Face lead to great disfigurement; there is a risk orthe
brain becoming injured.

Of the ('lest.—Incised wounds of the chest walls do not present
much danger; severe blows, however, by causing fractuve ot the
bones and internal injuries, frequently prove fatal.

Of the Pulmonary Artery and Aorta are fatal.

Of the Thoracic Duet and (Ksophagus are very rare.

Of the Heart,—Penetrating wounds prove fatal in consequence of
the hamorrhage they produce; those of the base more speedily
fatal than those of the apex.

Of the Diaphragm (Fig. 75).—Usually are dangerous from hernia
of the stomach.

Of the Abdomen.—Wounds of the abdominal walls may prove

Fie. Bo.

A cerdieal scolion af
e Niaduey., . The cor- Y Ly i
l.'u:a: !-ubftﬂ.l'l::t. .|'*,, . Tf:r .ﬂ' rfﬁf .ﬁ ic.l’.u:_r ek el fﬂf‘.r'r.fﬁﬂhrl‘ug 5 ,;ﬁ; qr=penrind C,;_ﬂ\.

sude lanterior surface). a. The kidney.

The .nterior or mucous
surface of the calices,
nfundibula, and pelvis
uf the ureters, all these
iubes having been lad
vpen Ly tne section. e.
The wureter cut =across,
o, @, . The mammillary
~ubstance aand the emin-
euces in which they ters
minate,

4. T'he supra-
reual capsule. ¢. The chief branch of the renal artery ; n
this instance the reual artery appears to have entered the
fissure of the kidney by three branches, as shown in the
figure, . The renal or emulgent vein. e The urcter,
1 he direction of the duct called ureter and the position of
its pelvis or dilated origin, when properly atlended to, will
enable one kidney to be distinguished from the other
although these organs have been removed from all their con-
nexions. The pelvis of the ureter is placed Leliind the sther
vessels,

dangevouns from division of the epigastric artery: ventral hernia

may occur.

Fig. 77 shows the various regions of the abdomen,

for the contents of which reference must be made to the text-books

on anatomy.

Of the Liver (Fig. 78).—The large vessels of this organ may be

divided.

Wounds of the gall-bladder induce effusion of the bile

and inflammation of the peritoneum.

Of the Stomack (Fig. 81).—These may prove fatal by shock. by
hiemorrbhage, or by intlammation,
~ Of the Inteslines (Fig. 81).—These may prove fatal in the same
way as do those of the stomach. They are more dangerous in the
amall intestines than in the large.
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Fic. 81,

Alimentary Canal feom the lover end of the Gullet to the Rectrumn,
a. The gullet where it joins the stomach. #. Thestomach ; the letter s placed
on the small curvature of the organ. & The pvloric end of the stomachand
the commencement of the duodenum. d. Duodenum. e. Commencemeiit
of the jejunum. /£ The termination of the small intestine (eum) n the
large. . Convolutions of the tract of the small intestine. g. Appendix
vermiformis. /% The cecum. i, The ascending colon. 7, 2. The descending
colon. & The sigmoid flexure of the colon. {. The rectum. ]
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Of the ~pleen.—Deep wounds prove fatal in consequence of
h@morrhage.

Of the Kidneys (Figs. 79 and 80).—These may prove fatal by
hazmorrhage, inflammation, or extravasation of urine.

()f the Bladder.—May prove dangerous from extravasation of
urine.

Of the Genital Organs.—Fatal hemorrhage may follow removal of
the penis; if heemorrhage does not occur, the removal of this
organ 1s not dangerous. Removal of the testicles may cause a fatal
issue from shock to the nervous system. Wounds of Lthe spermatic
cord may lead to dangerous hzmeoerrhage., Wounds to'the vulva
of women are exceedingly dangerous in econsequence of the large
plexus of veins contained in them and which are destitute of valves.

DEATH FROM STARVATION.

Very little is absolutely known as to the length of time necessary
to cause death by starvation, but it has been proved that life may
be prolonged for some considerable time without food, providing
water is allowed. T'he symptoms may be abdominal pain, which
pressure relieves, redness of the eyes, intense thirst, progressive
cmaciation, dry dusky skin, exhaustion, deliricm, and death. The
worbid appearances are the following : Marked émaciation and
anwemia, the skin dry and shrivelled, the muscles small, soft, and
devoid of fat, a peculiar foetid odour from the body, the liver small,
and the gall-bladder distended with bile. The heart and<kidneys
are destitute of fat, and the internal organs shrivelled and blood-
less. The stomach is quite healthy althongh bile-stained ; at other
times 1t may be collapsed, empty, and contracted, and attended
with more or less ulceration of the mucous membrane. The
intestines are also contracted, thin, and empty, and shrunken to
such a degree that the canal is almost obliterated. ;

In the absence of any disease productive of extreme emaciation,

such u state of body affords a strong presumption of death by
starvation.

DEATH FROM LIGHTNING.

I'he signs of death by this agency must necessarily vary greatly.
In some cases there are no signs; 1n others the body may be most
curiously marked. The presence of a storm at the time the deaths
were alleged to have taken place, and other accompanying circum-
stances, will help to assign the cause of death.

'I'he clothes have been found torn from the body with hardly any
injury to the individual. The wounds on the body may be some-
times lacerated, at other times punctured. Steel articles worn at .
the time may become magnetic. Occasionally persons destroyed

by lightning bave beeu found exactly in the same position that
they ocenpied during hife. 3
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DETECTION OF BLOOD-STAINS.

Red stains on articles of clothing, on cutting instruments, on
floors, and furniture, may require examination ; or the character of
watery solutions may require to be determined ; the medical jurist
;nn.y also be lasked to distingyish the blood of man from that of the
ower animal.

Naked-eye Appearances. — Blood-stains on a dark-coloured
material in dayhght may be easily overlooked, but may be readily
observed by bringing a lighted candle near the cloth. When
recent, blood-spots are of a bright-red colonr, if arterial ; of a purple
hue, if venous. Kxposure to the air renders the latter brighter.
When a few hours have elapsed, blood-staing acquire a reddish.
brown tint, and this colour they maintain for years.

ﬂﬁcmscﬂ}m—Blund may be known by the presence of the
characteristic blood corpuscles. The shape =
in mgn of the blood-cells is round (Fig. 82); I'n.. 83,
in birds, batrachia, fishes (Fig. 83), it 1s oval @ &
or elliptical.

Action of Water. — Blood-stains dissolve
rapidly when the material containing them

1s placed in cold

Fic, 8z. water, and they
© form a bright-red
= solution.  Rust 1s

% LY not soluble in water.
Heat.—To remove

Human bloud corpuscles, a blood-stain from a
magnified nearly 4o0 times : -
in dggmeter. liI.‘lle, if the metal

1s heated, the blood NN
peels off, which rust will not do. If the ﬂff:é:'f::";f;f"?:}'iﬂf’fﬁﬂi"
metal on which 18 the blood-stain 18 ex- aus fishes. a. Corpuscles
posed to the air for a long period and rust ‘Fr“'t dloddanitite ﬂ'f::“f‘}li':
18 mixed with the blood, the test will be ;,_::l']j:":'r“:hzrﬂt;}l ;n{':;;
valueless. The solution of blood in water frog. ¢. Corpuscles of the
is coagulated by heat, its colour is com- E:ﬁ‘:f ’El;gﬂfl'acﬂr;lzft]:!‘ilﬁ
pletely destroyed, and a flocculent muddy- diameters,
brown precipitate forms.

Cauwstic Potash.—The coagulum formed by boiling the solution
of blood in water is soluble in caustic potash, and the so-prepared
golution is then greenish by transmitted, and red by reflected light.

Nitric Aeid —On the addition of mtric acid to a watery solution
of blood, a whitish-grey precipitate is formed.

Guaiacum.—On adding fresh tincture of gualacum to the
blood solution, a reddish-white precipitate of the guaiacum resin
results ; and on the addition to this of an ethereal solution of per-
oxide of hydrogen (ozonised ether), a rich sapphire-blue colonr is
develonad. This test is extremely delicate, and will discover one
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drop of blood i six ounces of water. This test is directly apph
cable to stains on linen.

ITieanin T'osl.—When this test sncceeds it is quite conclusive o
the presence of blood. To apply 1it, the blood solution E\fﬂpﬂrﬂtud
to dryness 1s used, or some dried blood from a stain, or the pre-
cipitate caused by acetate of zinc or by tannin. To the dried
portion of blood 1s added glacial acetic acid, with a crystal of
chloride of sodium, and the whole is carefully Loiled over a spirit-
lamp; on cooling, the mass shows (microscopically) intermingled
with crystals of acetate and chloride of sodium, very large
numbers of dark-brown rhombiec prisms of hamin. These are
known as Teichwnn’s CUrystals, and consist of a compound of
bydrochloric acid with hicmatin, which is one of the products
of the decomposition of h:vmaglobin.

Speelvoscopr.—Solutions of the colouring matter of the blood
when of the right degree of concentration show in the spectrumn
two dark absorption bands in the green, between the lines
D and E. The first absorption band-—i.c., from the left—is
narrower and defined more sharply than the second, a green inter.
space separating the two. The spectrum with the two absorp-
tion bands (2, Fig. 84) is that of oxidised h:cmaglobin. Upon the
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addition of a reducing agent as sodium or ammonium sulphide or
a solution of protosulphate of irom (to which tartaric acid has
Leen added to prevent precipitation by alkalies) these two bands
disappear, and arve replaced by only one band. This is dark
the middle. the edges beme washed ont, and it occupies what was
the wvreeo interspace between the two bands of oxidised haema-
vlobin  I'his 1s the spectrum of reduced hiemaglobin (3, Fig. 84).
U'pon shaking the solution with air, it becomes again reoxidised
and presents the spectrnm with the two lines as before. A
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red solution having the above-mentioned characters can only
be a solution of blood-colouring matter. Red solutions, as of
carmine and alkanet root in solution of alum (Fig. 85), present
spectra which, upon a careless glance, might be mistaken for
solutions of hamaglobin. The bands of these, however, do not
occupy the same position in the spectrum, and they are mot
capable of reduction and reoxidation as already described. The
reduction test should therefore always be resorted to in determin-
ing the nature of a suspected blood-stain. By long exposure to
air, or under the influence of alkalies and acids, hzemaglobin
becomes decomposed into a proteid substance, and hematin
(a brown colouring matter). Upon adding acetic acid to a solu-

Spectrum of Fresh Blvod and of Aikanet Root in Alnum. Thefigure shows
two black absorption bhands in the upper part of green section of spectrum.
The upper of the two spe tra shows appesrances due to solution of fresh
blood ; the lower spectrum is that of alkanet root in alum, the nearest colour-
g matter to that of fresh blood solution.

tion of hamaglobin; the solution becomes brown, hamatin being
formed ; now 1t the turbid Huid 1s shaken with ether, a clear
ethereal solution is Tormed, and this, when examined with the spectro-
scope, exhibits a characteristic absorption band which coincides
nearly with Frauenhofer's line C, in the confines of the orange
and red (4, Fig. 84). In a similar manner, Loemaglobin 1s split up
by alkalies into a proteid substance and hizmatin; but in this
case the hacmatin line 1s broader, and its position lower down the
spectrum nearer to the line D, the blue end of the spectrum being
much obscured (5, Fig. 84). Thisalkaline hiematin can be reduced
like hamaglobin, and be again oxidised. In the spectrum of
reduced hzmatin are observed two well-defined absorption bands
like those of oxy-hamaglobin, but their position is lower down,
closer to the blue. Iu blood-colouring matter after exposure to the
air tor some time, but which has not been changed completely into
hiematin, i1s observed a spectrum which shows three bands, one
pearly identical with the haematin band, and the other two like the
bands of oxy-hemagichbin.,  An intermediate transformation of the
hamaglobin into methhiemaglobin is here supposed to be indicated.

[ron-moulds on linen, and spots of lemon-juice on a knife, have
peen mistaken for blood stains. .

Broadly speaking, then, the spectrum of the colouring matter of
the blood shows the presence of two dark absorption bands, the
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situation of one being at the junction of the yellow with the green
rays, and that of the other in the middle of the green rays of the
spectrum.

Menstrual blood cannot be distinguished from human blood
which has flowed from a wound.

Liiguor ammoniz never turns blood-stains green or crimson, as
1s very often the case when this reagent it added to fruit juice ;

with blood-solution it merely produces a slight heightening of the
colour.

EXAMINATION OF HAIRS AND FIBRES,

Hairs from men or other animals, or portions of some fabric, are
often contained in blood-stains, seminal stains, and wounds, or
they may be found attached to a weapon, and it becomes a matter
of great importance to recognise the source from which they are
derived. It is sometimes impossible to say what hair or fibre 1s
present, but it is an easy matter to distinguish human hairs from
those of other animals, and to become familiar with the fiores of
wool, silk, linen, and cotton. A magnifying power of from 200 to
$00 diameters will be found sufficient in ordinary cases for the
identification of hairs and fibres.

Cotton presents flattened bands of a twisted or spiral structure.

Linen fibres are rectilinear, having jointed markings at unequal
distances, with fibres tapering to a point.

Stk iggeylindrical, is almost free from any markings, and refracts
light very powerfully .

Wool 1s a variety of hair; its fibres are irregular and of unequal
thickness.

Human hairs (Fig. 86) have an extremely thin cortical sub-
stance, and this 138 more marked by fine transverse lines than in any
other mammal.

All hairs consist of a cortical and medullary substance, enveloped
in an imbricated cuticle. The medullary substance may be absen'’
when the hair is soft and young, and the entire hair is fibrous 1n
appearance. The hairs of the head are generally truncated, or
spht at the free end, those of the body being usually pointed.

In Fig. 86, 1 shows the hair of a child with the linear mark-
ings on the cortical portion. 2 shows the hair of an adult. (In
each case magnified 300 diameters.) The lines are seen equally
on the cortical portions, the dark shading in the centre represent-
g the situation of cells, by which the centre of the medullary
portion 1s traversed. At @ is seen a transverse section of the hair,
in which is shown the cortical and medullary portion, and the air
cells in the centre of the eylinder. Upon measurement these ha‘rs
arc found to have a diameter of ;!;th of an inch. Some human
hairs do not exceed the ) ;th of an inch. 3 shows the pointed
extremity of the bair of the eyebrow. The hair of the evebrows
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and the eyelashes are thicker and coarser than those of the head,
and are opaque, except close to the point, at which they become
transparent.

In a mieroscopical examination of hairs observation should be
made as to whether they are of the same or of different colours or
“izes, whether they are cut at both ends or pointed at one end,
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and whether the bnlb or sheath in which they grew still remains
attached to them.

In Fig. 87, 4 shows the sheath of the hair with the hair issuing
from it. This state of the hair is observed when it has been
torn violently from the skin. "whe medullary structure frequently
retains marks of violent treatment, and thus the microscope may
show indications that a hair has been indented, cut, or bruised at
either or both ends.

The hair of the lower animals differs in many particnlars from
that of man. In some animals the fibrous and cellular structure
are combined, whilst in many the hair 1s entirely cellular (Fig.
88).

'::'[‘he hairs of animals are, generally speaking, coarser, thicker,
shorter, and less transparent than those of the human subject.

The hair of some animals, as that of the cow, horse, and the
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deer may be at once recognized by the eye or by a pocket lens;
but the hair of some dogs—viz., the spaniel and sky terrier—bears
a close resemblance to that of man. It is silky and long, but
the linear markings on the cortical portion are not so fine or so
numerous. _ :
In Fig. 88 the microscopical differences in the hairs of varicus
animals are portrayed. The most striking differences are afforded
by the cells and the linear markings on the cortical portions ;
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Microscopic appcarance of Hairs of varions animals. 5. Hair of the
spaniel, magnified 300 diameters (by measurement this had a diameter of
vvrsth of an inch). 6. Hair or fur of the rabbit, y{5¢th of an inch. 7. Hair
of the hare ; this structure is remarkable, being in the form of transverse
cells : this kind of hair 1s found in the redentia—wviz., the squirrel, rat and
mouse. 8. Hair of the horse, y35th of an inch. ¢ Hair of the goat, yi;th
of an inch. 1o. Hair of the fox, ;1;th of an inch. 11. Hair of the cow,
_1_th of an inch. 12, Hair of the fallow deer, s1:th of an inch in diameter,

difference in size is not of so much importance, since hairs of very
different sizes may be found in the same animal.

The diameter of female hairs is usuvally some ;s or ;3%5-inch
less than that of male ones; the root of male hairs 1s some -1 of
an inch to 31, wider than that of female ones.

Wkhen uncut, the hairs of men have also a broader point, and
female hairs are far more affected by alkalies than are thosc cf
men.

The part of the body from which the hair has come may be
determined partly by the general appearance, and partly by the
diameters.

Iiair cut by scissors usually retain a certain smoothness of sec-
tion for many days; when hairs have been torn out violently they
are generally crushed and frayed, the hair sheath being, as a rule,
torn out, in company with the bulb. Hairs, bowever, that have
been lost after fevers and other acute diseases, resemblc those
which have been torn out, as regards the hair sheaths and bulbs,
and they may be accompanied by epidermic scales and blood in
pmall guantities.
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Arsenical and narcotic poisoning, ringworm and syphilis, may
cause the hairs to come out of the head very easily, .

The hair may slowly lose its colour from fright or grief. The
hair of children, as a rule, greatly darkens as they advance m life.
A man from thirty to forty-five years of age-is occasionally greyer
than one ten or fifteen years older. Certain soils alter the colour
of the hair of bodies buried in them, and this effect has been attri-
buted to Awmic acidd/. The hair may be changed in colour by
chloride of gold, or bleached by chlorine, but chemical processes
generally toughen the hair. The dye produced by the sulphides of
lcad, bismuth, and silver, may generally be dissolved out by the
addition of nitric acid ; and when tinged by pomade this substance
may be dissolved out by ether or alcohol.

Hair resists putrefaction very powerfully, especially if the soil is
dry. Indigo and ebony frequently adhere to the hair of those
working in them, and copper oxide has been found in the hair of
the workers in copper. ;

Brain-substance on Weapons.—ortions of brain-substance
are occasionally found on weapons which have caused fracture of
the skull and laceration of the brain. When the cerebral matter is
fresh it cannot easily be mistaken, but when dry it becomes grey
or brown, and horny. Upon being moistened, its colour becomes
whiter and its consistence soapy. The only reliable method of its
detection is by the microscope. If the matter is softened in dis-
cilled water, or in solution of sodium chloride, the presence of
merve cells or of nerve fibres may be discovered. These are small,
being 455 inch, or even less, in diameter. They are generally
ampullated, or they may be disorganised, only myelin drops re-
maining. Nerve cells are shown in Fig. 89 (N, O), in which many
other structures: are also exhibited, that may from time to time
be of importance in medico-legal investigations.

Description of Iy, 89 (see next page).

A. Plan of the formation of a cell and a nucleus (Schleiden). ©. Cells be-
coming developed into cellular tissue. c¢. Fragment of epithelium from
a serous membrane. ». Epithelium scales from the inside of the mouth.
k. Transverse section of an intestinal villus, in which is seen the lform and
arrangement of the colummnar epithelium. F. Spheroidal epithelium.,
G, Fat cells and hlaments of the cellular tissue. M, L. Muscular fbre.
1. Elastic fibres of the yellow tissue. k. Transverse section of the compact
tissue of bone, showing a section of an Haversian canal with the corpuscles
or lacuna (as they may he viewed), and the canaliculi extending from them
across the laminz. M. Arrangement of the capillary vessels amongst the
muscular fibres. N. Nerve cells, as described by Hanover, from the arey
matter of the brain. 0. Planshowing the arrangement of the cells and fibres
in the cm;tic:'fl subistance of the brain; the letters @ to / show the fibres in
layers ; g, points Lo where they come from, the central white matter inter-
secting the stratified white fibres of the cortical substance ; the strata ob-
served in the convolutions are arranged in white and grey layers alternately..
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VALRIOUS TISSULS AS BEEN UNDER A MICROSCOTE OF 111GH POWBE
| (See preceding page.)

pandd



PART <T1:
TOXICOLOGY.

- —

A PoISON 18 any substance or matter (solid, liquid, or gaseous)
which, when applied to the body outwardly, or in any way intro-
duced into if, without acting mechanically, but by its own inherent
gnalities, can destroy life. |
Glassification of Poisons.—A scientific classification is still a

great desideratum. The following classifications are taken: the
first from Guy, the second from Tavlor :—

( Corrosive—Svulphuric acid.

| Irritant—Arsenic.
Irritant—Savin, cantharides.
Affecting lungs—Carbonic acid.
2. Organic. »  heart—Digitalis.

»  brain—Opium.
»  spinal cord—Strychnina.

Acid poisons—Sulphuric acid.
Alkaline poisons—Caustic soda.
Non-metallic—Phosphorus, iodine.
Metallic—Arsenic, antimony.

Vegztable—Savin, elaterium.
Animal—Cantharides.

(erebral—Opium, alcohol, hydrocyanic acid.
Neurotics {S.'Ff'-'mf—Strychninar, nux vomica.

1. Inorganic.

Mineral
Irritantsd.

Cerebro-spinal—Conina, belladonna, aconite,
Cerebro-cardiac—Calabar bean, digitalis
‘The following classification is based mainly upon the arrange-
ment in Guy's *“ Forensic Medicine.”

INORGANIC POISONS.
CORROSIVES

The Mineral Acids—Sulphuric acid, nitric acid, hydrochloric

acid.
The Alkalies and their Carbonates.—Potash, soda, amnmonia,
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IRRITANTS.

Salts of the Alkalies and Alkaline Earths.—Sulphate and nitrate
of potassium, salts of barium, strontium and calcinm. -

Metalloids.—Phosphorus, bromine, iodine, iodide of potassinm.

Irritant Gases.—Sulphurous acid, hydrochloric acid, chlorine,
nitrous acid, ammonia.

Metallic Trritants.—Arsenic, antimony, mercury, lead, copper,
zine, iron, tin, silver, bismuth, chrome.

ORGANIC POISONS.
N ARCOTICS.

Opium, morphine, and their preparations.

DELIRIANTS.

Belladonna, hyoscyamus, stramonium, solanum uigrum, solanum
dalecamara, solanum tuberosum. camphor, cocculus indicus, lolium
temulentum, poisonous fungi.

DEPRESSANTS.

Tobacco, hemlock, lobelia inflata, Calabar bean.

CoNVULSIVES.

Nux vomica, strychnina, brucina.

ASPHYXTANTS.

Carbonic acid, carbonic oxide, Carburetted Hydrogen, coal gas,
nitrous oxide, sulphurctted hydrogen, sewer gases.

ASTHENICS.
Hydrocyanic acid, oxalic acid, aconite, digitalis, veratrum album,
colchicum.
INEBRIANTS.
Alcohol, ether, chloroform, chloral, earbolic acid, nitro-henzole,

benzole, anilin, oil of urpentine, creasote, Fousel oil, ecoal naphtha,
Dippel’s oil, nitro-glycerine.

VEGETABLE IRRITANTS.

Purgatives.—Aloes, colocynth, gamboge, jalap, castor-oil seeds,
croton oil, elaterinm, hellebores.

Abortives.—Savin, ergot of rye.

Irritants, with Nervous Symptoms. —Enanthe crocata, cicufa
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virosa, phellandrium aquaticam, mthusa cynapiam, yew, labur-
num.

ang i Eiﬂi )J-Tﬂ'-f tants.—Arum, mezereon, ranuncunlus, bryony (white

ANTMAL IKRITANTS.

Cantharides, poisonous foods, trichiniasis. poisonous fish pto-
maines, venomous 1eptiles and insects. ;

EVIDENCES OF POISONING.—These may e inferred from
the following circumstances :—

Symptoms.—Usnally these come on suddenly, the patient being
in good health, and immediately or soon after having taken a meal
medicine, or drink. ’

Post-mortens Appearances.—Certain poisons present characteris-
tic indicatiouns.

Euperiments on Auinals—The dog and cat are most used, since
they most resemble man in regard to the effects produced in them

poisons.

Chemical <nalysis.—In a living person poison may be discovered
in the urine, in the serum of a blister, or in the blood (obtained by
bieeding, cnlilplng, or leeching). In che dead body poison muy be
detected in the blood, the secretions, or the internal viscera.

Behaviour of Suspected Personc—A suspected person muy be
showa to have bought poison, have studied the effects of certain
poisons, have attended alone upon the dead person, prepared merdi-
cine for him, prepared his food, and have removed substances which
might have been examined.

THE DIFFERENT CLASSES OF POISONS: THEIR
SYMPTOMS AND POST-MORTEM APPEARANCES.

CORROSIVES.—The chief characteristic is the destructive
action on all the parts with which they come m contact. Among
inorgauic corrosives are the mineral acids, the caustic alkales and
their carbonates, and corrosive sublimate; among the organic are
~arbolic acid and strong solutions of oxalic acid.

symptoms.— T hese are, immediate burning pain in the throat,
mouth, and gullet, with a strong acid taste, followed by vomiting
of matters which contain shreds of mucus, blood, and membrane ;
difficulty of swallowing (dysphagia), thirst, difficulty of breathing
(dyspncea), an anxions and 1111]1:-lurmg countenance, with a frequent
and small pulse, are also usually present. : ‘

Post-mortem Appearances,—(orrosion. mixed with corrugation,
from strong contraction of the muscular libres, and followed by in
fAammation and its consequences. ''he corrosions may be very
small, or very extensive. The stomach, gullet, and mouth may be
white, brown, or yellow, and the stomach filled with brown, yellow,
or black fluid. The textures around the corroded paris are acutely

inflamed,
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IRRITANTS.—These substances inflame the parts with which
they come in contact. The y may be of two kinds—

A. Those by whli:h Ihife 1s destrn]refh' simply thrﬂugh the local
irritation they occasion (the principal vegetable irritants, the less

active metallic poisons, irritant gases), and

B. Those which exert specific remote effects in addition to the
Yocal irritation (arsenic, antimony, lead, copper, phosphorus and
todine, cantharides).

Symptoms.—Burning and constriction in the gullet and throat,
“enderness and paimn in the stomach and bowels, nausea, tillrat,
purging, bloody stools, and vomiting, difficulty in passing urine
{dysuria), coldness of surface, ir rewula:- feeble pulse; death result-
ing from cnll:].pse shock, e'{ha.ustmn or cnnvulamﬂa and 1n some
cases from inanition or starvation, from injury to the cesophagus,
by which food is prevented from entering the stomach.

Post-mortem .ﬂ.ppearances-——lnﬂammatlnn and its results,
"Thickening of the coats of the stomach, gzullet, fauces, and duo-
denum which may be ulcerated or gangrenous. The surface
studded with vessels filled with dark blood. The small intestines
azre often the seat cf acute inflammation, the mucous membrane
being ulcerated and softening.

POISONS ACTING ON THE BRAIN.—Of these there are
three classes, as follows: 1, the opinm group, producing sleep ;
2, the belladonna group, producing illusions and delirium ; and
3, the aleohol group, producing exhilaration succceded by delirium
or sleep.

Symptoms.—Those of the opium gronp are: giddiness, drmness
of sight, headache, contracted _pupils, noises in the ears, confusion
of ideas and drowsiness, passing into insensibility. Of the bella-
donna group; ap-.cl;ra.l 111us1ons, delirinm, dilated pupils, thirst,
and dryness of the mouth, Ocﬂasmnalljr, though rarely, there
may be paralysis and tetanoid spasms. Of the aleohol group:
excitement of cerebral functions and of the circulation, loss of
power of co-ordination and of muscular movement, with double
vision, leading to profound sleep and deep coma, - Delirium tremens
is characteristic of the chronic form.

Post-mortem Appearances.—In the opium group: the veins
and sinuses of the brain are full, and there is effusion of
serum into the ventricles and beneath the membranes. In the
belladonna group there are no special appearances. In the
alechol group : indications of inflammation, the brain and its mem-
bra‘mea are congested, there is fluidity of the blood, and rigor mortis

is of long duration.

POISONS ACTING ON THE SPINAL CORD.—Strychnina,

.&e. - Tetanic spasm is the leading symptom.

POISONS AFFECTING THE HEART.—Death results by
sudden shock, syncope, or collapse. Among thesé are, prussic
‘'acid, oxalic - acid .and the - oxalates, _aconite, dlgltalm, and
ﬁtn‘hacra,
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_ POISONS ACTING ON THE LUNGS.—Carbonic acid gas
is the type of these.

DISEASES SIMULATING POISONING BY
CORROSIVES AND IRRITANTS.

Acute Gastritis,—This affection can, however. scarcely be said
ever to occur idiopathically.

Asiatic and English Cholera and all Acute Inflammations
of the Alimentary Canal, such as Dysentery.— 1 he vomit
in cholera seldom contains blood ; this event is common in irritant
poisoning. Pain and constriction in the throat is rare in cholera,
and i this disease purging is an earlier symptom than it is in
poisoning,

Ileus, Strangulated  Hernia.— Here constipation is usually
present, and the vomited matters are fmeal.

Rupture of Abdominal Viscera.—Sudden death has resulted
from the rupture of the stomach directly after or during a meal,
possibly due to an attempt at vomiting. Aneurism, rupture of the
intestines, of the biliary ducts, uterus and other viscera, apoplexy
of the ovary, bursting of the Fallopian tubes (in all of which
collapse, pain, vomiting, and death in less than twenty-four hours
have been observed) have been confounded with cases of poisoning.
Post-mortem examination will, of course, reveal the true cause of
death. Drinking a draught of cold water when heated has led
to sudden death. The chicf "evidence in such a case will be the
absence of poison.

DISEASES SIMULATING POISONING BY
NARCOTICS, ETC.

In many diseases of the nervous centres, coma and insensibility
are prominent symptoms. Similar symptoms occur in urzmic
poisoning, epilepsy, apoplexy, h}rdrncep{mlus, blows on the head,
and sometimes even in fever.

In Epilepsy, the history, the chronic nature, the length of the
fits, aud the peculiar character of the paroxysms will guide the
diagnosis.

In Apoplexy, the general premonitory symptoms must be noted.
It usually attacks the old, and it is frequently impossible to awaken
the patient from the apoplectic sleep.

In Poisoning by narcotics there are no premonitory symptoms,
persons of any age may be the victims, and with such poisons as
opium it 18 possible to arouse the patient.

Idicpathic Tetanus is not common. The difference between
this aftection and poisoning by strychnina are the following :—
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Gradual supervention of
symptoms, which are at_first
obscure, beginning with diffi-
culty of swallowing. Trismus
(locked-jaw), the earliest and
most prominent, symptom, fol-
lowed by stiffness of the trunk
and extremities.

Facies tetanica very charac-
teristic. Opisthotonic attacks
less frequent, severe, or exten-
sive, not coming on for several
hours or even days.

Spasms fonic (persistent).
Very rarely any intermission in
the symptoms.  Deglutition
slow uand difficult, sometimes
impossible, the mouth being
spasmodically closed. Death
results after several hours or
days, or recovery is very slow.

TOXICOLOGY.

TETANUS OF STRYCHNINA.

Rapid supervention of symp-
toms, reaching full development
in a few minutes. Trismus only
exists emperfectly, and may even
be absent altogether.

Facies tetanica very slight o:
absent. Opisthotonos very early
active and violent.

SYasms clonic (intermittent),
Deglutition perfect but peculiar,
fluids being gulped down with
an effort, in a similar mannper
to that in which hydrophobic
patients swallow. Death usually
in less than three hours, or re-
covery very rapid.

Other poisons than strychnina may cause tetanus. but in this
case the tetanus will be generally complicated with other symp-
toms, whereas in strychnina-poisoning tetanus is the one promi-
nent symptom. The tetanoid convulsions of epilepsy and hysteria
also must not be forgotten, although the general history of the
case, the nature of the spasms, with the rapid alternations of
relaxation and contraction, and the rarity of a fatal ending will
usually point to a correct diagnosis.

When called to a case of supposed poisouing, the medical man
must take possession of any medicine, food, vomited matter, feeces,
or urine that may be in the room, and should seal them up for
subsequent investigation, in perfectly clean vessels. He should
observe the temperature of the body, its position, any marks of
violence, the state of the rigor mortis and of the mouth and gnllet;
when making a post-mortem examination he should remove the
alimentary canal aud preserve it for further examination. A
double ligature should be passed round the duodenum a few inches
below the pylorus, and also round the cesophagus. The stomach may
'be removed entire, without the risk of spilling 1ts coutents, upun
cutting the gullet and the 'ntestine across beyond the ligatures.
In a similar maoner the intestines may be removed. The entire
liver. or a portiou of it. should be also preserved. "T'he whole of these
organs must be placed m a vessel, without any preserving fluid,
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then tied up, sealed, labelled, and initialled, As soon as possibleal
observations should be written down. ;

TREATMENT OF POISONING GENERALLY.

The first indication is to eliminate the poison by administering
emetics, in order to cause vomiting, or by employing the stomack-
pump. These methods, however, are not always admissible
Sulphate of zin¢ in 20-grain doses is one of the best emetics. In
narcotic poisoning, after other emetics have proved useless, sul
phate of copperin 6 to 10 grain doses has been effectual Vomiting
may be sometimes excited by tickling the fances with a feather.
Mustard (a teaspoonful or two) in warm water, repeated frequently,
and also common salt, are often useful emetics.

The next effort should be to arrest the action of the poison by
giving some antidote. In cases of poisoning by acids or corrosive
poisons, the appropriate remedies for each varticular noison must
be exhibited. Thus:—

For Arsenical Preparations the reputed antidote 1s the hv-
drated peroxide of iron.

For Corrosive Sublimate and other salts of mercury, and for
the salts of Copper, the antidote 1s albumen.

For Tartar Emetic, any substances containing tannin.

For Witrate of Silver, common salt.

For the Mineral Acids, magnesia or chalk, alkaline carton-
ates, and soap.

For oxalic Acid, magnesia and chalk; whitening or plaster
from the wall of an apartment. No alkalies should be given since
these form compounds quite as poisonous as oxalic acid.

For Ammonia, Potash, or Soda, vinegar, or the diluted vege-
table acids.’

The third indication is to avert the temdency to death, and for
this purpose the endeavour must be to mitigate the symptoms, to
neutralise the subsequent action of the poison upon the system,
and to promote elimination of the poison by stimulating the
secreting funections. Stimulants, cold affusion, and galvanisin are
often useful in the case of depressants and in narcotic poisoning.
In snake-bites the injection of ammonia into the veins has proved
serviceable.

DETECTION OF POISONS

In examining any suspected matters, the general appearance,
odour, and colour shauld be noticed. Seeds of plants muy be
found, or parts of insects, as cantharides. Colour may indicate
salts of copper or bichromate of potassium, and an odour may be
due to alcohol, opium, phosphorus, ér hydrocyan'c acid. |

The contents of the stomach and intestines or the viscera shonld
be then exawined chemically. = _ _

The substance may be sometimes separated by simply filtering,
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and at other-times recourse must be had to Dialysis. in order to
separate colloid (glne-like snbstances) from crystalloids.

Distillation is necessary in the case of volatile bodies such
;113 pru]ssi{: acid, chloroform, phosphorus, alcohol, and hydrate of
chloral.

FPRESENIUS METHOD.—This 1s employed for the isolation
of an inorganic substance from organic matter. The substance
(in fine division) is boiled with about }th its bulk of pure hydro-
chloric acid, chloride of potassium being added from time to timo
until a straw-coloured flmid is formed. Disnlphate of sodium i1
excess 1s added to this fluid, sulphuretted hydrogen being theu
added to saturation, so as to precipitate the metals as sulphides.
From an acid solution, copper, lead, mercury (black or brown), tii,
autimony, and arsenic (yellowish) are thrown down by sulphuretted
hydrogen. If no precipitate results, solution of ammonia and
sulphide of ammonium must be added, and a precipitate will then
indicate iron (black), munganesinm (pink), zine (white), or chromium
(green). The residue, after the addition of hydrochloric acid and
chlorate of potassium, may coutain silver, barium, and lead.

STAS' (OTTO-STAS’) PROCESS FOR SEPARATING
ALXALOIDS. —The pure alkaloids, excepting crystalline mor-
phina, are soluble in ether, whereas the salts of the alkaloids are
insoluble in ether, although tke latter are soluble 1in aleohol and
water. A solutionis made of the stomach-contents, or of the solid
organs cut up very finely by digesting these with water or acidulated
aleohol, and then filtering. Ether 1s shaken with the filtrate to
remeve any oily matters; the ether is then separated, and the
watery solution is neutralised by the addition of soda or potash,
the alkaloid being finally removed by ether in a more or less im-
pure state.

THE DETECTION AND IDENTIFICATION OF MINUTE
QUANTITIES OF POISON.

By successive divisions and subdivisions of a grain of strychunina
strewn upon black glass, the 11,5 of a grain becomes visible to the
naked eye as a bright speck. Under the microscope crystals of
arsenions anhydride, weighing the ;55585505 of a grain, may be
recoonised. A single grain of gold may be divided mechgmcally
into 490,000 visible pieces, and visible by the microscope into the
amazing number of 4,900,000,000 fragments, so that it becomes less
surprising when in reference to the meta.li_ic‘crusta obtained by
Marsh’'s apparatus, the half-millionth or millionth of a grain 1s

spoken of.
The 55is; of svlphuretted hydrogen, ;5355 of bromine, and
. oloos of oil of resin, will produce a distinct impression on

tlie sense of smell. -
The following are the methods employed for the detection of
minute quantities of poisons :—
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1. Sublimation en to Flal Surfaces.—The simplest form is with
the spirit-lamp and platinnm foil. Some poisons, as corrosive sub-
limate and arsenious anhydride, are-sublimed without residne,
wherecas others, as the alkaloids, change their colour, melt, and de-
posit carbon. The most delicate method of subliming arsenic is
the following :——The mixture of arsenious
anhydride and charcoal 13 dropped into a
clean and dry specimen tube (Fig. 90, a).
This 1s supported in a circular hole by a
metal or porcelain holder (). The disc of
glass (¢)1s first dried 1o the flame of a spirit-
Jamp, and then placed over the mouth of the
tube. To the bottom of the tube the point
of the flame 18 then#steadily applied. The
vapours of the metal when first disengaged
unite with the oxygen of the air, and ar-
senious anhydride 1s reformed and deposited according to the
temperature, either as an amorphous powder, or in glittering
crystals. The crust consists of a mixture of arsenions anhydride,
aund the metal arsenium, and when examined by the lens or miecro-
scope by reflected light, the sparkling triangnlar facettes of the
octahedral cryvstals of arsenmious anhydride are seen projecting
through a layer of metal.

I a drop of hiquid supposed to contain arsenious anhydride he
evaporated on a porcelain slab, and a stain is left, it may be tested
as follows (Fig. 91). In heating the slab (a), the superimposed dise

FiG. g1.
b‘—-l—-.-d T 1 !_”-

A

of glass (c) resting on the riug (b), will become misty, and upon
microscopical examination this mist is seen to consist of crystals
of arsenious anhydride. : )

In this manner characteristic results may be obtained with even
.o of a grain of arsenious anhydride. :

The following (IMig. 92) is a simple arrangement for noting the
temperature at which changes of form and colour, and sublimation
itself, tauke place. For the poréelain slab above described is sub-
stituted a disc of copper with a hollow nipple, so made as to receive
2 thermometer indicating degrees of heat up to 600” Fahr., or more.
The substance under examination is placed on a fragment of micro-
scopic glass turned into a shallow cell by a glass ring cut from a
tube, a disc of microscopic glass resting on the ring. After
placing the cell upon a copper disc, the flame of a spint-lamp 1s
applied steadily to the under surface of the copper at a point
equidistant from the thermometer and the substance itsell.

Of the most active poisons in guantities of the tisth of a grain




92 TOX1COLOGY.

oi less, supposed to be reduced to powder, the following are

cxamples :—

A. Subliming withont change of form or colour:—

Fic. g2,

ﬁpparatus for testing poisons (inor-
gamic and organ:c) and noting the tem-
perature at which change of ferm and
colour and sublimation occurs, showing
the spirit-lamp applied to the substance
placed on the disc of copper, with hollow
nipple, in which 15 received the ther-
mometer.

Arsenious Anhydride sublimes
at 260°.

Calomel sublimes at 240°,

Cantharidine sublimes at 212°;
melts at a higher temperature.

Corrosive Sublimate sublimes
at 200°; also melts at a higher
temperature.

The sublimate from calomel is
amorphous (without form), but the
first three substances yield erys-
talline sublimates, which consist
respectively of octahedra, groups
of plates and prisms, and groups
of needles.

B. Tartar Emetic decrepitates
at 380°, at 480° sublimes slowly and
scantily, and at 550° chars,

C. strychnina; until sublima-
tion at 345°, no change of form or
colour; at 430° melts, darkens,
depositing carbon, still yielding
sublimates.

Morphina ; until its sublima-
tion at 330° ro change of colour or
form; melts at 340° darkening and
depositing carbon, still yielding
sublimates.

2. Liguid Reactions on Dry
Spots.—When a sublimate as pure
corrosive sublimate or strychnina
does mnot contain characteristic
erystalline forms, the most minute
drop of the appropriate test re-
agent will reveal their true char-
acter.

If to’a dry sublimate of strych-
nina, or to a dry deposit from a
solution in which the alkaloid 1s
contained placed under the micro-
scope, a tiny drop of sulphuric
acid 13 applied first and a speck of
the colour-producing re-agent, such

as bichromate of potassium or peroxide of manganese, be placed at
the margin of the crust, at this part will appear the blue tint,
passing through mulberry to light red
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The colour tests for strychnina act more characteristically in this
mode than in any other.

3. Lnquad Reactions under the Microscope,—This method con-

sists 1n applying to so small an amount as a drop of some fluid
(supposed to contain a poison), a still more minute amount of
liquid re-agents. A drop bottle and spatula are employed, the
drop bottle containing a pipette which dips into its liguid contents.
The spatula is so formed that the smallest fraction of a drop of
fluid may be taken up from the drip of the pipette. A drop of
the suspected liquid 1s placed on a glass slide and examiuned,
the re-agent_i1s then applied and the effects observed. For this
examination®he hirocular microscope is very important. When
re-agents consisting of saline solutions are used care should be
taken that the solution is of a defined strength, and the form of the
crystals which it leaves upon evaporation must be ascertained
previously—these crystals almost always form part of the dried
spot.
PtL. Minute Crystalline I'orms.—In detecting -and identifying
minute amounts of poison however obtained (by sublimation, de-
posit from solutinn, re-action of fluid with fluid, or liquid with dry
spot) crystals play an extremely important part,

_Toxicologically the crystals of chicfimportance are the following,
Viz. .—

The ©ctanedron; the typical form of arsenious anhydride.

The Tetrahedron ; one of the two forms obtained from solutions
of tartar emetic. ‘

Prisms ; siz-sided as morphina, four-sided as strychnina and
oxalic acid: plates as cantharidine; and needles as corrosive sub-
limate.

The octahedron and tetrahedron as a rule are isolated and de-
tached, the rest arranging themselves in groups which present the
utmost variety. : _

The frontispiece shows the regular octahedron in outline
(A); as it appears when a glass model of 1t is seen with a
triangular facette in advance (B); and as cleft by a plane parallel
to two of its sides (C).

The regular octahedron consists of eight equilateral triangles,
joined at their edges; and a section passing through four edges,

so as to divide the crystal into two equal parts, shows a perfect
square. The section shown in C_also divides the erystal into two
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equal parts, each of which has a hexagon for one face and an
equilateral triangle for the other.’
The entire crystal is presented uuder different aspects, acmrding

as it adheres by an angle, edge or face, and the light 1s reflecte
from it or traverses it. - :

In groups of crystals seen by reflected light, or in opaque models,

two, three, or four sides only are exhibited as in the illustrations
{Fi%r. 93).

When light is transmitted through the crystals, these forms aie
modified and disgunised by shadows such as are seen in Fig. 94,

Fi1G. o4.
1 2 3 4 5 6
It is seldom that the eight sides of the octahedron are seen, as in
the fifth of the series in which three dark triangular spots and

three receding triangles represent six sides and two parallel equi-
lateral triangles the seventh and eighth sides.

Occasionally, instead of being moulded on a square, the octahe-
dron 1s built on an oblong, in which case it assumes the form ol
Fig. 95.

These forms of crystals can’ be recognised in most groups or

Fi:. g5 Fic. g6,

crystals ; still the octahedron i not-aiwa,jrr;'purfent._ Its sides
may be indented and its angles rounded, thus resembling a trefol
I"1g. 96. _
Jike the entire crystal, the half crystal fcmed by the section
indicated in C (fronlispiece) may present itself in varous
different attitudes as shown in the following illustration (Fig. 97):

Fi.. i
1 2 3 " 5 ¢
1, us a sumple equilateral triangle; 2, as an equilateral triangle

vesting on half the adjoining triangle as a base; 3.2 a _simple
hexagon ; 4, as a hexagon with three small equil=ceral triangles
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L shadow ; 5, as a truncated equilateral triangle; and 6, as a tigure
naving the appearance of a triangular prism.

These half crystals, by the juxtaposition of their corresponding
ports, form twin crystals or macles, as seen in Iigs. 95 and 99,

Fii. 8. I'1¢.

Lit. Fid. 100, ¢

e = ' x :
I'he rectangular prisms seeu in Fig. 100 are of less frequent
occurrence.

~ In some specimens, plates of varions form, size, and thickness, as
1n Fig. 101, are also common.

GO0

_ The rthombic dodecahedron, shown 1 the various positions i the
lirst four of the annexed figure (Fig. 102), and the twin crystuls

(macles) presented in the fifth and sixth, go far to complete the his-
tory of crystals of arsenious acid, taken as an example of a crystal of
definite form, assuming appearances the most various, by reason of
diffcrences of position, rotation of half crystals, imperfect devclop-
ment, and modifications of form in. harmony with the cubical
system to which it belongs.

The tetrahedron shown in outline in D (frontispiece) together
with the alternative form (I'), (consisting of a cube with the
edges rcmoved) is interesting in a medico-legal sense from the
fact that it is observed in some deposits from solutions of tartar
emelic (potassio-tartrate of antimony). The tetrahedron consists
of four equilateral triangles joined at their edges, and is conglantly
scen in the form depicted 1n the shaded crystal (15). ‘

'I'he remaining erystals im]mrtaut n medicu-lggal iuquirlu:_i are
principally the l‘rl'if-‘ll‘l:ﬂ..:l-_: forms a,ml_ plates holding a prominent
place among the deposits and sublimates from solutions of the
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alkaloids. The chief are the following : —(G), of strychnina, the
rectangular four-sided prism ; (H).of morphina, the six-sided prism ;
and (I) of oxalic acid and sulphate of zinc, the right rectangular
prism (see fironlispiece).

I'iz. 103 shows (1), the deep hexagonal plates of strychnina as

Fig. 1o1.
1 2 3 i

they appear when deposited from solutions of benzole; (2), the
pentagonal dodecahedron observed in the same deposits; (3), the
deep square plates of bichromate and ferrocyanate of potassium ;
(), shows the rhomb, which is of less interest medico-legally.

The frontispiece shows (1), (2), (3), crystal forms occurring in
deposits from a solution of strycluina in benzole; (4) a square
plate (frequently modified by cross-marking and indentation as
shown in the small enclosed figures) coinciding with (9) ; (5), wide,
oblong plate variously truncated and disposed in groups belonging
Lo the reactions of brucina with sulphocyanide of potassium and
with perchloride of mercury ; (6), leaf-like or winged form blended
with oblong plates (), shows the rapid reaction of hirucina with
ferricyanide of potassium, in which the iridescent.(rainbow) colours
ol the thin curved plates in the manmner of their projection in the
liquid at every angle resemble some of the most delicate and
beautiful of insect forms; (7), the flattened prism belonging to
cxalic acid; (7), square prismgs, and (8), hexagonal prism, belong-
ing to strychnina and morphina respectively ; (9) variously formed
groups of plates and needles. These (4 and 9) are quite charac-
teristic of the instantaneous reaction of strychnina and bichromate
of potassium, and of the slower reaction of bichloride of platinum
with this alkaloid; (9), the long rectangular plates, variously crossed
and grouped, are equally characteristic of the instanfaneons reaction
of sulphocyanide of potassium with strychnina and also of tannie
iwcid with morphina—the former in groups of great length and
beauty, the latter usually detached and far smaller ; (10), pointed
prisns seen in perfection in the reaction of strychnina and the
spirituous solution of indine with sulphuric acid; (11), double
gronp of needles, radiating from a point. oceurring with erystals of
straight and curved outhne (5 and 6) in the reaction of brucina
with ferricvanide of potassium (red prussiate of potassium), a very
characteristic reaction. 'These forms, radiating from a point, are
common in many marginal crystals. as, for example, sfrychnine
with 1odo-iodide of potassiam and morphine with hydrochlorie
acid; (12), tufts common in deep drops, when in shallomer ones
groups of needles and fine prisms are abundant; (13), faintly
warked and (14) thicker and coarser dises, and (15) with curved
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edges are blended with other crystalline forms, the last (15) being
common in the reaction of strychnina, with perchloride of iron ;
(16) star-fish crvstal, perfect and large, observed in the reaction of
brucina with nitroprusside of sodium ; (17), arborescent or den-
dritic form, occurring in the reaction of strychnina with terchloride
of gold, and in a remarkable manner with carbazotic acid ; (18), the
curved claw-like figure, being the elementary form by which this
last-named reaction is specially marked. In deposits from crys-
talline solutions these denditric forms are also common.

CORROSIVES.
THE MINERAL ACIDS.
1. Sulpburie. 2. Witric. 3. Hydrochloric.

sSymptoms.—The symptoms of poisoning by these acids depen:ﬂ
upon the degree of their concentration, rather than upon their
quantity ; but the following are common to them all; there is an
immediate burning sensation in the mouth, followed by violent
pain, extending to the stomach, and accompanied by vomiting of
dark-coloured cofiec-ground-like matters, containing blood and
portions of the lining membrane of the stomach. All the tract
through which these poisons pass is shrivelled and corroded.

Sulphuric acid produces upon the skin a dark brown or black
stain (charring) whilst black cloth is stained of a dirty brown
colowr, which afterwards becomes red. _ :

Nitric acid turns the skin and woollen clothing of a bright
yellow eolour, : _ :

Hydrochloric acid stains the skin white. _

Treatment.— Magnesia, chalk, plaster from an apartment, soap-
suds, oil, milk, or mucilaginous drinks, linseed tea, gruel, eggs, and
barley water are the appropriate remedies.

Tl stomuch-puwnp should never be employed. _

Post-mortem Appearances.—( orrosions and stal?s upon all
the parts with which the acid has come in contact. The stomach
s filled with black, yelloir, or brown fluid, or distended with gas.
The vessels of this organ are injected, and its mucous membrane
‘nflamed or charred. Perforation of the stomach 1s more common
in poisoning by sulphuric acid than by the other mineral acids.
When this event takes place the aperture is irregular, 1ts edges are
blackened, and surrounded by intense inflammation and an indigo-
blue tint is often observed in the mucous membrane.

SULPHURIC ACID. OIL OF VITRIOL.

Quantity Required to Destroy Life (sinallest recorded).—One

drachm. )
Period at which Death has taken place (shortest).—=One_hour

and three yuarters, :



08 TOXICOLOGY.

Mode of Extraction from the Stomach.—The contents of the
stomaeh should be filtered, and to the clear iquid any soluble salt
of barium—e.g., the nitrate or chloride—should be added ; a dense
white precipilafe of sulphate of barium is formed ; this is insoluble
in all acids and alkalies, and may be reduced by charcoal before
the blowpipe, yielding sulphide ‘of barium, and this with a mineral
acid gives off sulphuretted hydrogen, which may be known by it-
communicating a black stain to filtering paper dipped in a solutica
of Jead.

Tests.-—['ur the concentrated sulphurie acid are:—(1) its great
welght; (2) its energetic nnion with water, giving out great heat;
(3 its charring all organic matters; (4) with metallic copper it
gives off snlphur dioxide, known by its odonr.

NITRIC ACID. AQUA FORTIS.

Quantity Required to Destroy Life (smattes! recoffed).—Twa
drachms.

Period at which Death has taken place Lshm*fea!}n-—{}ne houy
and three quarters.

Mode of Extractiom from the Stomach.—If administered iu
such Huids as tea, vinegar, porter, &c., there will be a peculiar
odour, in addition to the acid reaction produced by the strong
acid. The orange red fumes of the oxides of nitrogen may wof be
erulred on boiling with copper filings unless the nitric acid is in
considerable quantity ; any viscidity in the liquid must be counter-
acted by dilution with water. Always filter; this operation is
always very slow, and in its place dialysis may even be resorted to,
After filtration the clear acid liguor should be warmed and a weak

sclution of carbonate of potassiom
Fic, 104, added; after concentration by
evaporation, paper, dipped into this
solution and dried, burns with
deflagration. A few drops of the
filtered solution on a glass slide,
slowly evaporated to dryness, give
Auted prisms of nitrate of potas-
sinm (fiz. 104) ; upon making a solu-
tion of these nitrate prisms in water
and adding a green crystal of the
protosulphate of iron (ferrous salt)
with a drop or two of strong sul-
phuric acid, the crystal becomes cf
: ! a red-brown colour, due to the for-
: . mation of the versulphate of iron

Crosgels of Nitrnts o Flosion(ferri salt). 3
Tests. — For the concentrated
nitric acid are :—(1) stains the skin yellow, forming picric or cur’
bazotic acid; (2) turns morphina and brucina red ; (3) in the pre-
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sence of hydrochloric acid dissolves gold leaf; (4) gives off ruddy
brown fumes, with many metals, as copper, mercury, silver; (5) gives
white fumes with the vapour of ammonia; (6) bleaches a solution
of indigo.

HYDROCELORIC ACID. MURIATIC ACID,
SPIRITS OF SALT.

@uantity Required to Destroy Life (smallest recorded).—Half
on ounce.

Period at which Death has taken place (shorfest).—Two
hours,

Mode of Extraction from the Stomach.—As a considerable

quantity of this acid must be present in the stomach to indicate a
poisonous amount (hydrochloric acid and alkaline chlorides being
natural constituents of the fluids of the alimentary canal), all that
18 necessary 1s to filter and add nitrate of silver, when a white
precipitate of chloride of silver will be formed, which is known by
the following characters: (a) it is soluble in liquor ammoniz, and
re-precipitated by nitric acid; (b) it blackens upon exposure to
light ; (¢) when heated it melts to a mass, called horn silver.
- Tests.—For the concentrated hydrochloric acid, thege are:—
(1) whitens the skin, forming chloride of albumen ; (2) dissolves
gold leaf in the presence of mitric acid ; (3) gives oft' chlorine gas
when added to dioxide of manganese; (4) gives white fumes with
the vapour of ammonia.

THE ALEALIES.
Potash. Soda. Ammonia.
POTASH AND SO0DA.

Symptoms of Poisoning.—Potash and soda when taken in large
doses produce similar symptoms. The most common form in which
they are met with is as pearlash or carbonate of potassium, and
xoap-lees or carbonate of sodinm. During the act of swallowing
on acrid caustic taste is experienced, on account of the mucous
“1embrane becoming excoriated by the alkaline solution, if concen-
trated sufficiently. There is burning heat in the throat, extending
down the gullet to the stomach. Vomiting does not always occur,
but, when it does, the vomited matters may be mixed with dark
brown-coloured blood, and with flakes of mucous membrane. ‘l'he
local effects depend chiefly upon the degree of causticity of the fluid
gswallowed. There is purging, with colicky pain in the abdomen ;
the skin is cold and clammy ; the pulse is feeble and quick. After
a tirne the tongue, lips, and throat swell and become soft and red.
Nitrate of potassium (saltpetre), bisulphate of potagsium, bitartrate
of potassium, potassium alum, and potassium sulphide, and even
common salt (chloride of sodium) in large doses bave acted as

poisons..
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Treatment.— Vinegar and water, or lemon, orange and lime
juices. shonld be given. Also oils, which form soaps with these
alkalies. Opium should be given if there is much pain.

The stomach-pump must never be used, _

Post-mortem Appearances.— W hen the case 18 recent the
mucous membrane of the month, throat, and gullet has been found
softened, detached, and exhibiting chocolate-coloured or even black
patches. The larynx and windpipe have presented similar appear-
ances. The mucous membrane of the stomach has also been
destroyed in patches, and has been partially inflamed.

Quantity Required to Destroy I.ife.—Var_lal}le; the fatol
result depending uvpon the degree of concentration rather than
upon the ¢uantity. :

Period at which Death takes place.—Also variable. Three
ounces of strong solution of carbonate of potassinm killed a boy in
three hours.

™Mode of Extraction from the Stomach.—The soapy feel, the
frothy appearance, and the alkaline re-action of the mixture, are
characteristic of caustic potash, or soda and the carbonates of
these alkalies.

1. It is usnally sufficient to evaporate the suspected liguid to
dryness, and then to heat thoroughly, in order to char the organic
matter. The ash should then be digested with distilled water and
filtered, upon which the alkali will be found in solution as the car-
bonate.

2. If it is necessary to separate ihe caustic alkali {potash or
soda) from any carbonate that may be present, the liquid should
first be evaporated to dryness, and the residue treated with abso-
lute alcobol, in which the carbonate will not be dissolved, but in
which the eaustic alkali will be freely soluble.

Tests for Potash.—1. All the potassium compounds give a
vivlel colonr to the smokeless flame of spirit or gas. 2. The spec-
trum of this flame shows two bright lines—one in the'red, the
other in the violet. 3. Tartaric acid gives a white precipitate of
cream of tartar (acid tartrate of potassium) on stamding or stir-
ring. The delicacy of this test is increased by the addition of a
little alcohol. 4. Perchloride of platinum throws down a yellow
granular precipitate of potassio-platino-chloride, falling slowly.

Tests for Soda.—1. All the sodium compounds are soluble,
except the antimoniate, and gives an intense yellow colour to the
smokeless flame of spirit or gas. 2. The spectrum of this Hame
shows a bright line in the yellow band, 3. Antimoniate of potas-
sium throws down a wliie precipitate of antimoniate of sodium,
providing that the liquid has been previously freed from all bases
except the alkalies,

AMMONIA.

Symptoms of Pniisn‘ning.——-ThE strong solution of ammonia
produces symptoms similar to those of potash and soda, hut since
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it i;-: far more irritating, il indueces a sensation of choking, followed
by mtense heat and burning pain in the throat, gullet, and stomach.
One ol the results of this poison is severe injury to the respiratory
organs. A concentrated solntion of carbounate of amwmonium
or sal volatile is an active poison in large doses. It produces
stupur aud 1nsensibility, severe pain and vomiting, sometimes of
blood T'here 1s sometimes obstinate constipation.

Treatment.—Similar to that of potash or soda. In poisoning
by the vapour of ammonia, inhalation of acetic acid or diluted
hydrachloric acid may be tried.

Post-mortem Appearances.— Corrosion of the mucons mem-
brane of the mouth and throat has been observed. The viscera
have shawn strong indications of corrosion, the covering of the
fongue being softened and peeled off. The membrane lining the
air-passages may be softened and coated by layers of false mem-
Drane, the largeér bronchial tnbes being entirely blocked by casts
of this membrane. The stoni+ch has been found perforated, and
its lining membrane congested and blackened, resembling some-
what the appearances presented in poisoning by oxulic acid or sul-
phuric acid.

Quantity Required to Destroy XLife.— Variable.

Period at which"Death takes place.--Also variable. Death
has occurred in three days after swallowing the strong solution of
ammonia, and has been protracted until three months after swal-
lowing the carbonate.

Mode of Extraction from the Stomach.—Should the organic
matter be in a state of decomposition, it will be almost useless to
attempt to recover the ammonia, lor not only 1s ammonia volatile,
but it 1s itself also generated by decomposing animal matters.

If ammonia or its carbonate 1s present, the higuid has an alkaline
reaclion and an alkaline odour. About one-fourth of the organic
liquid should be distilled over. the vapours being conducted through
a bent tube into a well-cooled receiver containing a small quantity
of water, acidnlated by hvdrochloric acid.

Lf no ammonia comes off in this way, the materials should be
examined for other sults of ammonium as follows :—The residue in
the retort shonld be treated with strong alcohol, and then filtered,
the filtrate heated with canstic potash, and distilled as betore. The
acid solution may then be tested for ammonia,

Tests.—1. T'he salts of ammonium are white, are volatilised by
heat, and if heated with caustic potash, soda, or lime, yield am-
monia gas <. All the ammonium compounds have a strong alka-
line reaction. 3. Their solutions turn red vegetable colours blue.
4. Strong solution of ammonia gives while fumes, when placed
near any mineral acid. 5. This solution, in excess, when added to
a salt of copper, develops a beautiful deep sapphire colour. 6. It
also gives a white precipitate with corrosive sublimate. 7. Per-
chloride o p'atinum gives a yellow precipitate of ammonio-platino-
chloride. &. Nessler's 1'est.—This 1s very delicate, and consists in
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the addition of canstic potash, with a solution of the red iodide of
mercury and jodide of potassium to a solution ol ammonia, or an
of 1ts salts. upon which a brown coloration or precipitate instantly
appears, consisting of the dimercur-ammoninm iodide,

Corbonale of _Lwamonioin may be known from other salts in con-
sequence of its odour. its alkaline reaction, and its volatility as a
solid, and may be recognmised from pure ammonmia since it effer-
vesces upon the addition of a mineral acid.

THE ALKALINE EARTHS.
BARIUM SALTS.
Bawivsn Curomipne., Banivy CannoNare.

Symptoms of Poisoning.— I'lie chloride.)—A sensation of
deadly sickness is experienced, accompanied by sharp burning pain
i the stomach and howels. There is violent vomiting and purging
accompanied by tenesmus. The face is pallid and anxious, the
cyes deeply sunk, the pulse and heart’s action very leeble. and
there 1s loss of muscular power, but intelligence and sensation are
nvallected.  Singinge in the ears. and twitching of the face are
experienced, terminating in convulsions and death. ‘'he symptoms
produced by carbonate of barium are similar to the foregoing, but
this salt is not nearly so powerful a poison as the chloride. "T'he
carbonate is employed as a rat poison. Death has occurred aHer
taking 100 grains of the ehloride, and recovery bas taken place
alter’half a teacupful of the earbonate has been swallowed.

Other salts of barium which have proved poisonous are the
nitrate and the acetate.

Treatment.— ['he soluble sulphates, as those of magnesium and
sodinm, should be given. "I'he stomach-pummp may be employed if
the cuse is seen early, and emeties should be used freely.

Mode of Extraction from the Stomach.--The contents of the
stomach should be filtered :- -

A. The residue on the filter should be boiled with earbonate of
sodinm, hltered, and the residue washed with distilled water acidu-
lated with hydrochlovic acid. The hiltrate may be tested for bharyta.
the oxide of barium, as in the following case :—

B. To the filtered liquid diluted sulphuric aeid should be added,
an?' the mixture boiled and filtered. The filter paper shonld be
ignited in order to burn away the organic matter. "he residuc
should be boiled with water, acululated with sulphuric acid, and
again filtered and weighed.

Xvery 100 grains indieate G566 of bharium oxide; the yuantity
of soluble Larium salt 1s thus indicated.

Chemical Analysis.—'I'be chloride of barium crystlallises in
plates, which are soluble 1 water.

1. 1t gives a awhile insoluble precipitate, with sulphuric acid, or
with an alkaline sulphate 2. The powdered salt, burnt on plati-
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num wire in a smokeless flame. imparts to this flame a greenish-
yellow colour. 3. The chloride may be detected by silver nitrate,
with which it yields a wLife silver chloride.

Carbonate of barium is an insoluble white powder. Upon the
addition of diluted hydrochloric acid it is completely dissolved with
effervescence of carbonic anhydride, and wheu evaporated presents
crystalline plates of barium chloride. -

STRONTIUM SALTS.
STRONTIUM NITRATE. StroNTIUM C1.ORIDE.

These compounds are all. more or less, poisonous. The nitrate
is largely used in the manufacture of fireworks

Tests.—1. These compounds, when ignited, render the flame of
a carmine-red colour. 2. The soluble carbonates yield white in-
soluble precipitates, which are soluble in hydrochloric acid and in
water containing carbounic acid. 3. Diluted sulphuric acid and
soluble sulpbates yield a white precipitate of sulphate of strontium
insolable in diluted acids.

Since the precipitate of sulphate of strontium is somewhat
soluble in water, it does not form immediately upon the addition
of the test solution.

CALCIUM SALTS.

Lime (oxide of calcium) is an irritant and caustic poison. In
cases of poisoning, the soluble sulphates should be administered.
It must be borne in mind that lime is a natural constitneut of
various tissues.

Tests.—1. The calcium compounds, when heated in the inner
blowpipe flame, impart an orange-red colour to the ovter flame.
Hydrochloric acid shonld be first added to the insoluble salts
before placing them in the flame. 2. The soluble carbonates
yield white insoluble precipitates of carbonate of calcium. 3. Di-
luted sulphuric acid yields, in concentrated solutions only, a
white precipitate of sulphate of calcium, slightly soluble in water.
4. Oxalate of ammonium produces a white precipitate of oxalate
of calcium soluble in hydrochloric acid. The delicacy of this test
is increased by the previous addition of a little free ammonia to
the solution; with baryta and strontia a similar precipitate is
occasioned.

THE IRRITANT GASES.

1. Nitrous acid gas. 2. Sulphurous acid gas. 3. Hydrochlorie
acid gas. 4. Chlorine. 5. Ammonia. _

They all cause irritation and inflammation of the throat, eyes,
and air passages, and may induce spasm of the glottis. ;

Nitrous Acid Gas constitutes the orange fumes which are
siven off when nitric acid is poured upon mercury or copper.
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!
These fumes are produced on a large scalé m the'processes of
water gilding and brass button making.

Sulphurous Acid Gas is onu of the products of combustion of
common coal. It is the chief cause of the irritating gusts from
baker’'s ovens, and induces the diseases of the chest to which the
London bakers are susceptible.

CHLORINE.

Symptoms of Poisoning.—This gas produces, even wnen it is
largely diluted with air, considerable inflammatory action upon the
eyes, the air passages and the lungs. Persons, however, who are
accustomed to inhale chlorine are enabled to breathe a remarkable
amount with impunity. It is stated thatthose who are constantly
at work in an atmosphere of chlorine never get fat, or if they are
fat when they commence the work they sodn become thin. Exposure
to chlorine vapour does not appear, however, to shorten life.

When chlorine is injected into the jugular veins life is destroyed
rapidly, and after death the blood is found to be fluid and dark-
coloured. Tidy states that one part in 200 will kill a sparrow in
five minutes. The symptoms of poisoning by chlorine are inme-
diate irritation of the epiglottis, windpipe, and bronchial tubes,
tightness and oppression at the chest, dysphagia (difficulty of
swallowing), and dyspncea (difficulty of breathing), severe sneez-
ing, swelling of the fuce and protrusion of the eyes.

Treatment.—The sufferer should be brought into fresn air,
and made to breathe ammonia, ether-vapour or very diluted
sulphuretted hydrogen. Inhalation of steam is also serviceable.

Tests.— L he colour, odour, and bleaching properties.

HyrocHLOROUS AcID.

Hypochlorite of sodium or chlorinated soda has caused death,
the symptoms being a peculiar odour exhaled from the breath,
accompanied by vomiting and intestinal irritation.

Hyprocuroric Acip (Gas.

. This gas is set free in the alkali works and in potteries, It s
very prejudicial to vegetable and animal life.

METALLOID IRRITANTS.
Phosphorus, Bromine, Xodine.

PHOSPHORUS.

1 Symptoms of Acute Poisoning.—These vary considerably in
their commencement. They mnay set in rapidly, butare frequently
protracted.. Usually in one or two hours there is a peculiar dis-
agreeable taste, with intense warmth in the stomach and bowels,
gradually increasing to violent burning pain. Eructations which
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hrfl"r'ﬂ_ a garlic Gdou}' and are phosphorescent may he observed.
V omiting and purging are not unfrequent, the vomited matters
beine as a rule dark-coloured, and having the peculiar garlicky
odonr of phosphorus. The pulse is weak, thirst is intense, the
pupils are dilated, the temperature low, the extremities cold, and
tl‘u:_ abdomen distended, bnt the intellect remains clear. The
patient may rally and appear to he recovering, but about the
third to the fifth day joundice, retention of urine, and perhaps
delirinm, set in. Jaundice is recorded in 12 out of 16 cases. Re-
lapse is generally sudden, and the patient will probubly die
within 18 hours of its occurrence eitheér comatose or in convul-
sions. In a few cases paralysis has been observed. Recovery is
very rare.

In chrondc poisoning by pnosphorus there are, weakness and
faticue, griping pains in the abdomeun, and diarrheea, intermittent
toqtlmche, the teeth become carions, the gums swollen, retiring
daily more and more from the teeth. and possibly offensive pus i3
seeu issuing from them; the cervical glands may be more or less
inflamed ; eventually the jaw becowes exposed and is found rough
and diseased. The complexion is sallow, there is gastric disturb-
ance, accompauied by nervous irritability, eruption upon the
skin. falling off of the hair, tubercular deposits, a black condition
of the blood, and a great increase of phosphates in the urine.

The_red or - amorphous form of phosphorus is not poisonous.
Poisoning by phosphorus is not nearly so frequent at the present
day, since the red phosphorus is so much more employed than the
yellow variety.

Treatment.— There is no chemical antidote for phosphorus.
T'he great indication is to remove the poison from the stomach
as (uickly as possible. The stomach-pump may be used it the
patient is seen soon after the poison is taken, otherwise an emetic
of sulphate of zine should be civen. v

Sulphate of copper is especially to be employed in S-erain doses,
well diluted. at short intervals. This substance forms with phos-
phorus a black phosphide, and has, therefore, been proposed as
an antidote. Magnesia, or chalk mixed with gruel and alkaline
drinks, should be wdministercd freely, and if the poison has had
<ufficient time to reach the intestines a free purge should be ad-
ministeved. No vil or futly matiers should be given, since they
dissolve the phosphorus, and thus assist 1ts absorption. Animal
charcoal, from its power of absorbing free phosphorus, has been
recommended, and nitrate of silver has been stated to be an anti-
dote for phosphorus poisoning. :

The crude Brench oil of turpentine is also stated to be an anti-
dote in phosphorus poisoning. With this substance phosphorus
forms a spermaceti-like mass consisting of Lurpentine-plosphorons-
«eid which is not poisonous. If the case seems desperate transfu-
sion of blood has been advocated.

Certain precautionary measures are necessary for those who are
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cogaged in the phosphorus manufactories—viz., extreme cleanli-
ness. the clothes being chavged after work, and the face and hands
washed in some slightly alkalive fluid. Alkaline drioks should be
taken, and the mouth occasionally riused with a weak solution of
carbonate of sodiuam.

Saacers filled with twrpentine shonld be placed about the factory,
in order that the vapours may be diffused thoroughly through the
room,

Post-mortem Appearances.— L hese are generallv those of an
irritant poison, but they vary according to the forin in which the
poison has been taken. No special morbid appearances have been
observed in some cases.

There is usnally a peculiar jaundiced (icteric) hue of the skin.
When the abdomen is opened, black patches may be seen. and per-
haps luminosity of the stomach and other parts, which have been
found inflamed and even gangrenous. The mucous membranes
generally are softened and discoloured. The most important and
uniform change in cases of chronic poisoning is the fatty alteration
in the liver (which is sometimes associated with its atrophy) as well
as in other soft organs, as the kidneys, gastric glands, the heart,
muscles, and at times the aorta. This fat is undoubtedly prodnced
by the decomposition of the albumen of the viscera. y

Quantity Required to Destroy Life.— A child died after taking
the -\;th of a grain. 15 graius killed a man, and {th of a grain a
woman, in 12 hours. Recovery is, however. recorded in a child who
swallowed a teaspoonful of phosphorus-paste, and in another child
who had sucked 800 lucifer matches.

Period at which Death takes place.—( Variable.) From the
third to the seventh day is the most common, but one case occurred
in half an hour, one in 13 hours. one in 24 hours, and several others
at periods varying from 2 to 12 days.

Mode of Extraction from the Stomach.—The garlic odour
and the luminosity in the dark of the stomach-contents shonld be
carefully looked tor,

The odour of phosphorus in organic mixtures is very character-
istic.  When taﬂen in a solid form the particles may be obtained
as a sediment by merely washing the stomuch-contents in water.

By plunging the tube containing them into hot water, or by
pouring hot water upon them in a glass, these particles may be
melted into one mass. Upon exposing a portion of the organic Huid
in the dark, the luminosity of the phosphorus particles will be
apparent, and if heat is applied to the surface upon which the
material is spread, their combustion will take place. Bisulphide
of carbon is a ready solvent of phosphorus, which may be sepa-
rcled from organic matters by means of this reagent. %Vl.len the
phosphorus has become converted in the body into phosphorous
acid by oxidation it may be detected by the peculiar emerald-green
colour which this acid imparts to the Hame of nascent hydrggen.

The best method of extraction, hawever, is that of Mitscherlich,
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as follows:—The organic fluid should be distilled in the dark with
a small quantity ot diluted sulphuric acid, in order to neutralise
any ammouia produced during putrefaction. The vapours should
be conducted through a tube kept well cooled by running water, and
the end of which passes into a receiver. The phosphorus vapour
condenses in the tube, a flash of light appearing at each conden-
sation of the vapour. The distillation should be carried on to

dryness. This process will detect one part of phosphorus in
100,000 parts of substance.

BROMINE.

Symptoms of Poisoning.—In a case which proved fatal from
taking one ounce of bromine upon an empty stomach, there was
'mmediate difficulty of breathing, accompanied with intense pain
:n the stomach, great anxiety, with trembling of the hands and
rapid pulse. The vapour, which is emitted at ordinary tempera-
tures, 1s extremely irritating to the eyes and the lungs, exciting a
sort of catarrh.

When bromine is administered internally it becomes rapidly con-
verted into hydrobromic acid.

Post-mortem Appearances.— Lhe stomach has been found ex-
ternally injected, and internally coated by a thick black layer, the
mucous membrane being intensely inflamed. The viscera in the
vicinity of the stomich were of a deep yellow colour, the peritoneal
coats of the stomach and duodenum injected. The odour of bromine
has been detected in the stomach contents.

Mode of Extraction from the Stomach.—The colour, odour,
and peculiar fumes are characteristic of bromine in the free state,
but the mode of proceeding to extract it from organic fluids is the
following :—The contents of the stomach should be filtered, and a
little chlorine-water added to the filtrate. The whole should be
shaken in a flask with ether, and the mixture allowed to stand for
the ether to separate, which, supposing bromine to be present, will
have acquired a yellow or reddish colour. Decantation must now
be performed, and after adding a few drops of solution of potash,
the fluid should be evaporated and the ether preserved. The
bromine remaining in the flask should be dissolved in water, and
again'hberated by adding a little chlorine water. Upon adding
a few drops of starch water, the orange bromide of starch will be
‘nstantly developed.

IODINE.

Symptoms of Poisoning.—There are 'immediate_ beat and
pain in the throat and abdomen, with purging and vomiting. The
vomit is probably of a brown or yellow colour, [Ferh_np_a bloody.
The stools often contain blood. Giddiness and fainting, with
headache and convulsive movements, are not unfrequent.

Chronic or secondary effects are produced when iodine is applied
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externally, or given internally in small doses, producing the con
dition known as iodism. The manifestations are generally wrrita
bility of the alimentary canal and indigestion, constant vomiting,
purging and pain in the stomach, enlargement of the liver, cramps,
and palpitation. Salivation, increase of all the secretions, general
wasting of the body, and special absorption of the breast in the
female, and the testicles in the male, are stated to be ordinary
symptoms.

After a mere medicinal dose, iodine may be found in the milk,
sweat, blood, urine, and saliva. It will be found in the uring
after forty minutes, and may not disappear for five days. The
1odine 1s then present in the form of hydriodic acid.

Treatment.— Vomiting should be induced by emetics; fari-
naceous foods should be subsequently administered.

Post-mortem Appearances.—1hose of an irritant poison the
cnlargement and congestion of the liver seem constant. The brain
1s usually congested, the lungs normal; little yellow ulcers have
been found by Orfila in the stomach of dogs.

Quantity Required to Destroy Xife.—(Variable) Bad
effects have resulted from taking § grain three times a day fora
week, and death has resulted from 20 grains of iodine, whereas
recovery is recorded after a drachm and a half has been taken.,

Period at which Death takes place.— Usuvally within 30 hours
after taking the poison.

Mode of Extraction from the Stomach.—1he contents of
the stomach must be filtered, and should the filtrate be colourless
and clear, the iodine may be tested for at once by adding some
starch solution, a blue colour appearing if iodine 1s present. If
the filtrate is too dark-coloured to allow the immediate applica-
tion of the starch, it should be shaken with its own bulk of ether,
and after the ether has separated, the ethereal solution should be
decanted and tested for iodine.

TIopipE oF POTASSIUM.

Very small doses of this salt, even 5 grains, have produced
serious effects in persons peculiarly susceptible to its influence;
and, on the other hand, some individuals have taken drachm-dosco
with impunity. Salivation has been observed on several occasions.
The general symptoms are those of severe catarrh. Sometimes
violent pains in the abdomen, with vomiting and purging, have
been noticed. In some instances an eruption resembling small-
pox has been produced by medicinal doses,

Mode of Extraction from the Stomach.—Sulphuretted by-
drogen should be passed through the mixture to transform any
free 1odine into hydriodic acid. The mixture should be heated
gently to expel any excess of the gas, and excess of potash added ;
1t should then be filtered, and evaporated to dryness. The residuc
is then charred in a covered crucible, powdered, heated with
water and filtered. It is then evaporated to a small bulk and
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chlorine added, to set the iodine free, and then, upon the addition
of a little starch, the characteristic blue colour will appear, -

METALLIC IRRITANTS.

ARSENIC. '

The most important preparations of arsenic, from a medico-
legal aspect, are the following, viz :—The white oxide or arsenious
anhydride ; orpiment, the yellow sulphide; Scheele’s green, the
areen arsenite of copper; Fowler's solution, containing arsenite of
potassinum ; by far the most important being arsenious anhydride,
commonly called * white arsenic.”

Symptoms of Acute Poisoning.—These are usually graaual
in their development. They may be delayed for half an hour or
an hour, or even louger, but cases are on record in which they
have set in immediately when u large dose 1s taken.,

Arsenic icts as an intense irritant. The countenance 1s ex-
pressive of great suffering. 'Taere is usually intense depression,
followed by pain of at first @ burning character in the pit of the
stomach, and intensified upon the slightest pressure; diarrhaa
with straining, burning pains at the anus, and painful cramps in
the legs; violent vomiting is invariable, and it is aggravated by
the reception of the least substance. The vomited matter con-
sists of white gum-like substance, or of brown fluid mixed with
bile and sometimes with blood. There are constriction and heat in
the throat. The urine passed is generally diminished in quantity.
Thivst 1s intense, the skin hot and dry, headache is acute, the
pulse rapid and small, the breathing catching, the tongue furred
and dry, the eyes smarting and suftfused, the conjunctivae red ;
great photophobia (dread of light) is present, with extreme rest-
lessness, and nervous twitchings in the extremities, these being
usually iutense and long "continued, but the mind is, as a rule,
quite clear. The symptoms may términate in convulsions of an
epileptiform character, or the case may simulate English cholera ;
collapse may occur with intense coma, or a fatal result may take
place almost immediately, as if by shock.

In any form whatever arsenic acts as a poison, whether gaseous,
solid, or liquid ; and in whatever way applied, either as a wash, an
ointment, or a plaster.

Cases of poisoning by arsenic present the greatest variety in
combination, character, and severity of the symptoms, and the
most perplexing exceptions and anomalies.

Chronic Poisoning.—The symptoms are not so pronounced as
in the acute poisoning. The eyes become watery and inflamned.
There are at times an eruption on the skin (arsenical eczema) and
local paralysis ; salivation and even mama have been recorded.
It is ascertained that arsenic has a specific action upon the diges-
tive canal, and that this action is irrespective of the method of itg
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administration ; that the post-mortem changesin the chronic forin
are more noticeable at tEe pyloric extremity of the stomach, in
the acute form at the cardiac end. The more graduafethe poison-
ing, the more evident is the action on the intestines, and the less
evident in the stomach.

The beneficial effects of arseuic as a drug are attributalie to its
peculiar action on the blood, thus diminishing tissue-change.
The injurious effects appear to be due to destruction of the power
of the blood to become oxidised, and this fluid being consequently
unfitted for purposes of nutrition.

Treatment.—Should the case be seen very early or immediately
after the poison has been taken, the stomach-pump may be em.
ployed, but uever afterwards. Hot milk and water may le
administered, and emetics of mustard or sulphate of zine, simul-
taneously tickling the throat with a feather. Antimony should
never be given. If copious vomiting has been induced, eggs and
milk should be given ; magnesia with sugar in milk is much to he
recommended, since then an insoluble compound is formed with
arsenions anhydride. The symptoms must be combated as they
arise. Stimulants may be given for collapse, anodynes for the
nervous indications, d&e.

The reputed antidotes are the hydrated peroxides of magnesium
and iron. The first is prepared by precipitating a strong solution
of sulphate of magnesium with solution of potash; the second b
precipitating the tincture or liquor of the perchloride of iron wit{
excess of ammonia, collecting the precipitate on a filter-paper, and
well wwashing with water ; but each must be obtained fresh, and
exhibited when moist. Nitrate of potassium should be given in
repeated doses, in order to act upon the kidneys, by which organs
the poison is chiefly excreted.

Post-mortem Appearances.—In some cases no special appear-
ances have been observed, but the usual indications are those of an
irritant poison, the result depending upon the quantity taken and
the length of time elapsing aftcr the reception of the poison. The
stomach is intensely inflamed, either in patches or throughout ita
whole extent, and in cases where death has resulted 1n two hours,
the inflammatory redness may assume a crimson velvet appearance,
The organ is generally studded with petechize, and particles of
the poison may be found embedded in the rugs if arsenic has
been taken in a solid form. The coats of the stomach are usually
thickened and corrugated ; perforation and gangrene are rare.
The inflammation may exteng through the entire length of the
intestines, but it is usually limited to the duodenum. The rectum
is invariably inflamed. Although the kidneys, liver, and spleen
are the great recipients of the poison, these organs generally
present no special appearances. Arsenic possesses greal preserva-
tive power upon the tissues ; a body has been found well preserved
seventeen months after poiscning by arsenic, and even longer periods
have elapsed.
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Quantity Reguired to Destroy XLife.—It has been stated that
the whole amount absorbed in fatal cases mnever exceeds *wo
grains, no matter how ‘much has been taken. Two grains have
proved fatal, but recoveries have taken place after very large doses.
The poisonous effects are said to be greatly increased when anti-
mony has been given.

Poriod at wiaich Death takes place.—(Variable.) It has
proved fatal in 20 minutes, or death has been delayed for 10 or 16
days, or even longer. The usual time is 24 hours.

Mode of Extraction from the Stomach and Viscera.—
(1) Solid white particles should be looked for with a magnifying
glass, and if found these should be tested. Soot or indigo must
also be looked for, since arsenic may have been mixed with these
substances. The liver, spleen, and urine should be examined, for
in these the largest quantity may be discovered, and even when no
trace of the poison can be found elsewhere. (2) The tissues should
be cut up very fine, then diluted with the stomach-contents, and
distilled water in sufficient quantity added to remnder filtration
easy ; hydrochloric acid should now be added ; then the mixture
must be filtered, and the filtrate divided into two parts, A and B.

Through A pass sulphuretted hydrogen and test the precipitate.
B should be examined by Reinsch’s process.

The contents of the stomach may be examined both by Marsh's
and Reinsch’s tests.

The Tests for arsenions anhydride may be divided into three
groups :—

1. Solid ; 2. Liquid ; and 3. Special.

The solid tests are two in number :—

(1) Arsenious acid, when heated upon charcoal, emits an odour
of garlic. (2) When it is heated in a reduction tube with black
flux (i.e., dried carbonate of sodium and charcoal), metallic arsenic
is formed, which condenses as a ring apon the upper part of the
tube.

The liquid tests are three :— 2y

(1) Sulphuretted hydrogen gives a yellow precipitate of sul
phide of arsenic soluble in ammonia. ot

(2) Ammonio-nitrate of silver (made by adding just enough
liquor ammoniz to the mitrate of silver to precipitate the brown
oxide of silver) gives a canary yellow precipitate of arsenite of
silver or Hume’s yellow soluble in excess of ammonia.

(3) Ammonio-sulphate of copper (made by adding to a solution
of sulvhate of copper just enough liquor ammoni® to throw down
a pale-blue precipitate) gives a green precipitate of arsenite of
copper, or Scheele’s green, soluble in excess of ammonia.

The special tests are two in number. 2 _

(1) Marsh’s Test.—L'his consists in the decomposition of arseni-
ous acid by means of nascent hydrogen. A suitable vessel is taken,
and in it are placed some strips of zinc with water and sulphuric
acid. Hydrogen gas is thus gencrated, and escapes through
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gas-jet with which the vessel is furnished.

TOXICOLOGY.

This gas burns with a

very faintly luminous flame when a light is apphed, the result of
its combustion being oaly a few drops of water. The arsenions

Fic. 103,

Deposit obdained from Marsh's
Apparatus. A, Arsenium (metal),
B. Arsenium and ar<enious anhy-
dride (mixed deposit). (. Arseni-
ons anhydride.

(thns distinguished from the antimonial
deposit which is insoluble in the former but
dissolved by the latter reagent).
deposit nitric acid i1s added (thus converting

acid is now added to the contents of the
vessel. The hydrogen flame is con-
verted into arseniuretted hydrogen, and

burns with a pale-blue flame. A white
poreelain plate is
now placed over £ 1G. 106,

this last flame,
and « deposit is
formed  which
may be divided
into three rings.
as shown 1n Fig.
105. This de-
posit is soluble in
a solution of
chlorinated lime,
but insoluble in
hydrochloric acid

Arsenical Crust, exa-
mined under the micro-
scope by reflected light.
Showing distinct octahe-
dral crystals or masses of
crystals of arsenious acid,
more or less thickly coated
and obscured by light
brown or grey metallic
deposit.

If to the

the arsenious anhydride into arsemic anhy-

dride), ammonio-nitrate of silver will give

with it the brick red

arseniate of silver. Fig. 106 shows the microscopical appearance of

an arsenical crust.

(2) Reinsch’s Test.—This consists in boiling bright strips of
copper in an arsenical solution .previously atidulated by hydro-
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Crystals of Avsenions Acid
as seen under the micro-
scope by transmitted lihe,

Mercury Globules,
quite  smooth, sub-
limed from copper
(magnmfed 150 diame-
Lers),

Arsenic deposited on Copper
by Reinscl's process and swb-
femed as globudvs, not present-
ing so smooth a surface gene-
rally as in the case of mercury,
and somewhat granular.

chloric acid. Metallic arsenic becomes deposited upon the strips
of copper, which are then withdrawn and placed in a reduction
tube, with the same result as has been described above under the

solid tests.
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This last test is also employed in the detection of antimony and
mercury. The differences are the following :— ]

The deposit iu the case of antimony is violef, and in the reduction
tube its sublimate 1s amorphous, and insoluble in water. ‘ \

The deposit 1n the case of of mercary i3 bright and stlvery, its
sublimate covsisting of bright metallic globules (Fig. 108).

The deposit in the case of arsenic is steel-grey. gnd its sublimate
consists of octahedrul crystals, sparingly solable in water. 'The
presence of these octahedral crystals is confirmatory of the
existence of arsenic. Fig. 109 shows some of the wmany forms
assumel by crystals of ursenious anhydride as seen nunder the
microscope by transmitted light.

The purity of the copper foil used in Reinsch's test, i.e., to prove
its freedom from arsenie, may be shown as follows:—

A. When clean copper strips are boiled for some time with pure
hydrochloric acid without apparent tarnish, the copper may be
regarded as pure.

B. Ten grains of the copper should be placed in a small glass
retort and heated with about twenty grains of the precipitated

eroxide of igon aud hydrochloric acid in excess. [t should then
.be distilled to dryness in a little water. Any arsenicin the copper
will be found :n the distillate as chloride of arseuic.

ANTIMONY. STIBIUM.

'I'he most important preparations of antimony are tartar emetic,
or the potassio-tartrate of antimony, and the chloride of antimony.

Symptoms.—lu Acute poisoning there are a strong metallic
taste during the act of swallowing, constriction, heat and soreness
of the throat and mouth, sncceeded by nausea, vomiting, tender-
ness and pain in the stomach, and followed by profuse diarrheea :
a small quick pulse, cold skin, clammy sweats, and intense pro-
stration. Death may occur in this condition of collapse, but some-
times it 1s preceded by delirium, convulsions, and tetanoid spasms.
[nsensibility is sometimes one of the earliest effects of large doses
of antimony ; a characteristic pustular rash has in some cases
been observed in the throat and upoun the skin. In rare instances
no vomiting or purging has been present until after the adminis-
tration of emetics.

Chrounic Poisoning.——'Therc are nausea, vomiting, and purging,
extreme wedkness and fatal exhaustion. Infants and young children
appear- to be- greatly tolerant of tartar emctic, espeelally when
suffering from affections of the lungs or larynx. Applied exter-
nally as an ointment or lotion, tartar emetic occasions inflam.-
mation of the skin, and a crop of pustules, 4nd if continued may
induce sloughing. Its external use huas been followed by nausea
and vomiting.

Treatment.— When no vomiting is present, it should be induced
immediately by draughts of warm water, or hot milk, and by

H
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tickling the fauces. In the event of these methods failing, the
stomaeh-pump sbould be employed.

The proper antidotes are, cinchona bark, or any fluids con-
taining tannin, such as strong tea, infusion of gall-nuts, or decoc-
tion of oak-bark. As soon as the poison has been removed from
the stomach, strong coffee may be given, and to stay the vomiting
opinm may prove of service,

Post-mortem Appearances.—Inflammation of the mucous
membrane of the stomach, sometimes extending to the small in-
testines, and rarely to the gullet and throat. The stomach and
bowels are usually coated by thick viscid slimy mucus. The brain
and its membranes, and the lungs are sometimes inflamed. If
death has occurred from repeated small doses, the state of the
ceecum and large intestines should be carefully inspected. The
blood 1s usually blick and Huid.

Quantity Required to Destroy Life,—Variable. Two grains
have proved falal to an adult, and three-quarters of a grain to a
child. Very severe effects have followed a dose of six grains,
Large doses, such as one ounce, however, have been taken with
impunity, by reason of the rapid rejection of the drug from the
stomach.

Period at which Death takes place.— Variable. Tartar
emetic'in a single large dose may destroy life in a few hours, but
a patient has survived nearly five days .after taking forty grains,
and twenty grains has proved fatal to a woman after a year of
suffering.

Mode of Extraction from the Stomach.—The salts of anti-
mony are decomposed by all vegetable substances containing
tannin, and in strong solutions they coagulate milk. The stomach-
contents should be diluted with water, filtered and acidulated with
tartaric acid, and then sulphuretted hydrogen gas should be
transmitted throvgh the liquid, in which case the orange sulphide
will be prﬂcipitateg. The colour of the precipitate may Ee rendered
more or less brown from admixture with organic matters. Shounld
this method fail, Reinsch's or Marsh’s test may be employed
(see Arsenic, pp. 111, 112).

1f the quantity found in the stomach-contentsexceeds the ordinary
medicinal dose, there is a strong presumption of poisoning, but if
the amount is small, 1t is impossible to say that it has been
administered criminally, until proof is forthcoming that it has
not been given as a medicine. Antimnny is absorbed and may
be discovered in the secretions, the blood, and solid viscera. The
same method of detection may be employed as in the case of arsenic.

The urine should always be examined for antimony. The
elimination of the poison by the kidneys is very rapid. When the
quantity present is very small, it has been recommended to suspcnd
in @ weak acid solution, a coll of pure zinc foil, wound round a
piece of platinum foil, when metallic antimony will be deposited
upon the platinum, This deposit may be treated as follows :—
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1. Wash and digest in strong mitric acid, until the deposit is
dissolved, and then evaporate to dryness. Dissolve the residue in
hydrochloric acid and add to the solution sulphuretted hydrogen.

2. Or dissolve the residue in sulphide of ammonium, evaporate
to dryness, and thus cbtain the orange red sulphide.

Tests for the Compounds of Antimony :—

1. The orange precipitate with sulphuretted hydrogen, soluble
in sulphide of ammonium. This is the only orange sulphide.

2. T'he chloride of antimony when placed in water yields a while
precipitate (powder of Algaroth).

3. Antimoniuretted hydrogen burns and deposits two rings on a
white plate held in the lame. These rings are soluble in sulphide
of ammonium, but not in a solution of chlorinated lime (thus
distingvishing the gas from the arseniuretted hydrogen).

4. Infusion of cinchona, and any solution of tannic acid pro-
duces a copious dirly brown precipitate with salts of antimony.

MERCURY AND ITS PREPARATIONS.

'The most important salt of mercury, from a medico-legal aspect,
is corrosive sublimate or perchlgride of mercury, but other prepara-
tions have been used as poisons, viz., calomel, or the subchloride of
mercury ; white precipitate, or hydrargyrum ammoniatum; red
precipitate, or the peroxide; turpeth mineral, the oxysulphate;
mercuric sulphide, mercuric and wmercurous nitrate, -mercuric
cyanide, ¢ ercuric snlphocyauide, or Pharaol's serpent, and mercuric
methide.

Symptoms of Poisoning.— T hose of Acute mercurial poisonin
appear very soon, frequently immediately after, or in the act o
swallowing. 'There is a coppery taste with sharp burning pain,
extending from the throat to the stomach. The mouth and tongue
look white and shruvken, as if they had been soaked in a solution of
nitrate of silver. The countenance is very anxious and the face
flashed. The breathing is difficult, the pulse thready, the abdomen
swollen and painful, the pain being much increased on pressure;
pain is, however, in some cases absent. “I'hirst 1s intense, and
there is vomiting cf white stringy or bloody mucus. The skin 18
cold and clammy, the stools bloody, and the urine is more or less
completely suppressed. Abont the third day salivation sets in,
but this is not an invariable symptom 1n acute cases. '

Death soon proves rapid from collapse, but it i1s sometimes
accompanied by convulsions, and al other times intense coma sets
in, frc m which the patient never recovers. : :

The points of distinction between poisoning by this perchloride
and by arsenic are as follow:—They begin sooner after the
swallowing of the poison; the taste of corrosive sublimate 1s in-
intensely metallic; there is intense burning 1n the gullet and
throat ; blood in the stools and in the vomt 1s far more freq‘u_ept.
The activity 29 a poison over arsenic is Aue to the greater salubility
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of the mercury salt and its more intense chemical reaction upon
animal structures.

Treatment.— White of egg or wheat flour, mixed with mlk,
should be given at once. It 1s stated that the white of one egg is
capable of neutralising 4 grains of corrosive sublimate. Vomiting
should be encouraged, and therefore emeties should be given For
troublesome salivation gargles of chlorate of potassium and alum
shoald be used. The subsequent treatment must depend upon the
symptoms, but it is advisable to give white of egg 1n milk for some
weeks two or three times daily.

In chronie poisoning the symptoms are mercurial tremors and
shaking palsy, and they occur in those exposed to mercurial fumes.
or who are engaged in handling compounds of mercury. They
usually commence with nausea, vomiting, and debility, a constant
coppery taste in the mouth, and colicky pains frequently recnrring.
The breath is feetid, swallowing and breathing are difficult, and
frequent hacking cough, and sometimes hicmoptysis occur. Event-
ually ptyalism (salivation) becomes a prominent symptom, the
gums and tongue becoming swollen, painful, red. and even ulcerated.
In the saliva the metal will be discovered. ‘I'rembling and convul-
sive motions of the limbs, or mercurial tremors. are well marked ;
the upper extremities are first attacked, then the lower, and thus
walking is made difficult. By active treatment the patient may
recover, but, nevertheless, death may occur from extreme exhans
tion, with gangrene of the mouth, and other indications.

Post-mortem Appearances.- 'he salivary glands are fonnd
enlarged, saliva dribbling from _he mouth. The abdomen 1s
usually tympanitic. The mucous membrane of the throat and
mouth is greyish-white. but at times it is extremely inflamed, and
even corroded. Where salivation has oceurred the parts may be
in a condition of slongh. 'T'he stomach is frequently coated by a
slate-coloured layer of finely-divided mereury, or should putrefac-
tion have set in 1t is covered by a black precipitate of sulphide of
mercury. At times it is the seat of intense inHammation. 7There
is generally much congestion of the intestines and of the nrinary
crgans, the bladder being frequently contracted and empty. I1tis
stated that corrosive sublimate takes four hours to reach the saliva
and two hours to reach the urine, in which Huids it may be
detected. .

Quantity Required to Destroy Life.—The smallest quantity
recorded is 3 grains. Recovery has occurred after 80 grains have
been taken. Adults are more susceptihle to its action than
children.

Period at which Death takes place.—Death has taken place
within half-an-hour, but has been delayed for 16 days. The average
period 18 3 to 6 days.

Mode of Extraciion from the Stomach.—'The contents of the
stomach, with the tissnes cut up, should be mixed and C.I_:'uEhEd mn
a mortar, sufficient alcohol being added to make filtration easy.

b il il
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The mixture should be acidulated with hydrochlorie acid and
gently warmed. It should then be filtered. and the filtrate tested
by sulphurctted hydrogen and by Reinsch's test.

The preceding process indicates the presence of mercary, but not
of the perchloride To find this salt the contents of the stomach
should be concentrated by evaporation, and then shaken with alarge
balk of ether, which is a great solvent of corrosive sublimate. The
ether must then be carefally decanted, and distilled at a gentle heat,
the residue being tested for the salt. :

Tne saliva may be tested for mercury by acidulating about
2 drachms of it with hydrochloric acid, and placing in the mixtnre
a small piece of clean bright copper, observing if it becomes covered
with a silvery coating. Upon heating the copper in a reduction
tube, metallic mercury muy be obtained. The urine may be ex--
wmined for mercury by taking 14 ounces of the fluid and evaporating
to oue ounce, then adding hydrochloric acid, filtering, and boiling
the filtrate with a piece of bright copper. and placine it in the
reduction tabe.

Tests for the Mercury Compounds.—(l) All the mercurial
salts subiime, aud cau be decomposed by heat. (2) By charcoal
and sodium carbonate, metallic raercury is obtained (The Redue-
tion Test). (3) Bright copper strips when placed in an acidulated
solution become coated with metallie- mercury. (4) Stannous
chloride in excess precipitates the metal (black). (o) Bright gold or
copper moistened with a solution of mercury, and touched with w
pointed steel, becomes coated with a white silvery stain.

Tests for the Mercurous Salts.—(1) Liquor calcis and all the
alkalies throw down a black precipitate (“ black wash ™). (2) Lodide
of potassiam gives an olive-yreen precipitate. (3) Chromate of
potassium giwves a bright-red precipitate. (4) Sulphuretted hy-
drogen gives a black precipitate.

Tests for the Mercuric Salts.—(1) Liquor calcis and all the
alkalies, except ammonia, give a yellow precipitate (“yellow wash™’).
(2) Ligqnor ammonixe, with corrosive sublimate, gives a while pre-
cipitate. (3) [odide of potassinm gives the scarlef iodide of mer-
cury, soluble in excess of either re-agent. (4) Sulphuretted
hydrogen in excess gives a black precipitate, becoming red when
sublimed.

LEAD. PLUMEUM.

From a medico-legal view, the most important salts of lead
are the -acetate and carbonate; but in medicine, the two oxides,
the sab-acetate and the sulphate, chloride and nitrate are used.

Symptoms.—In Acute poisoning the symptoms are those of a
weak and rarely fatal irritant poison. Soon after swallowing there
are dryness of the throat, metallic taste, and thirsi. The promi-
nent indication is severe and frequently intermittent colicky pain,
chiefly referred to the umbilicus, and to which pressure gives relief.
There is usually much rigidity of the abdominal muscles. _The
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pulse is very slow and weak ; the face anxious, and dingy looking
and there 1s extreme prostration. Constipation is iuvariabl;
present, the muscular coat of the intestines being paralysed (thus
differing from most irritant poisons). The urine 1s very red, and
generally scanty. With the progress of the case, cold sweats,
severe cramps, paralysis of the lower limbs, and often tetanoid
spasms, and convulsions occur. Vomiting is not constant, and the
mind is generally clear to the end.

Treatment.—At first free vomiting should be encouraged with
warm water or sulphate of zine, or the stomach-pump may be
nsed if these measures fail. The proper antidotes are the soluble
earthy and alkaline sulphates; sulphate of maguesium is certairly
the best, and 1t may be exhibited freely with eggs. For the relief
.of pain, opium may be given; and if much constipation is present,
purgatives should be employed. Injections are frequently useful.
Since carbonate of lead is itself a poison, carbonates are clearly
contra-indicated.

Quantity Required to Destroy Life.— Variable. One drachm
of the acetate has been tiflen for ten days daily before symptoms
of poisoning appeared ; one ounce has been taken without effect,
and on the other hand, alarming results have followed from two
drachms, and mere medicinal doses have given rise to symptoms of
acute poisoning.

Period at which Death takes place.— Variable. Death has
resulted at the end of three days, and cases are recorded of two
children who died in thirty-six hours after swallowing Goulard’s
extract (a solution of the subacetate of lead). :

thronic lead poisoning (saturnine poisoning) may take place in
three ways—

1. Where the lead has been swallowed, as in drinking water, &c.

2. Where it has been applied externally, as in using hair-dyes
and cosmeties, ;

3. Where it has Leen inhaled, as with artists and paiaters generally.

The progress of the symptoms is often slow. At first there are
indigestion, intense depression, and obstinate - constipation ; then
loss of appetite, unquenchable thirst, irtensely foetid breath, and
constant metallic taste in the mouth. The countenance 1s dull
and anxions. Fever is unusual and the pulse is normal. Colic 1s
a frequent symptom, and the navel is retracted. 1f the bowels act,
the motions are blackened from the formation of sulphide of lead,
and their passage is attended by pain. The urine is generally

scanty, and micturition is painful. Vaginismus in the female is
; rved. :

i E.élg:mnefffm?;s: case will end favourably, but at others a variety of

apoplexy ensues, rapidly proving fatal with cnnvu]m%l;lq and notza.

In a large majority of cases lead pamlygls appears. -+ lt.a _ij"mp 1;11

may arise after a single attack of chronic powsouling, b 1-:1 “_ﬂﬂﬂl-thi

ensues after a suceession of attacks, and 1t has occurred in

absence of.any atiack whatever.
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It is vemarkable that the upper limbs, especially the extensor
muscles, are the most liable to be attacked, and the extensor
muscles of the forearm (dropped wrist) and arm are those in
which the loss of power and wasting are first observed.

The great sign, however, is the blue line in the gums fringing
the margin of the teeth. It occurs very early, and is very rarely
wanting.

This line is dae to the action of sulphuretted hydrogen, derived
from the fluids of the mouth, upon the lead clrcula-.tmg through
the capillaries.

Iodide of potassium is considered a useful remedy iu chrouic
lead poisoning, and 1t may be given in doses of five to ten grains
daily. Sulphate of magnesium, with diluted sulphuric acid, is
exceedingly valuable. Opium and castor oil, and even croton oil,
have proved serviceable. When the dropped wrist is well marked
business must be given up, and friction and electricity may be
advantageously employed, and strychnina internally may confer
benefit. With those exposed to lead by their occupation, preven-
tive measures are of cxtreme importance, viz.: great cleanliness,
the clothes being made of compict linen, and not of woollen
material. The diet should be very digestible, and, before eating,
the teeth should be.well brushed. Sugared water, with sulphuric
acid, should be employed as a beverage. Free currents of air
should be allowed to pass through the workshops to carry off any
floating metallic particles.

T'he action of water on leaa is worthy of note. The corrosive
action of water on lead is decreased by the presence of sulphates,
carbonates and phosphates; whereas its action is increased by
chlorides, nitrites, and nitrates.

Post-mortem Appearances,—In acute poisoning frequently
no marked effects have been seen. Sometimes inflammation of
the intestinal canal has appeared, and the intestines have been
generally found contracted. The stomach, at times, has looked
white, as if through the corrosive action of the metal.

In chronic cases nothing specially definite has been seen, with
the exception of the large intestines being contracted, and the
specially affected muscles being flabbv and whitish, somewhat
resembling white fibrous tissue.

Post mortem examination, however, has shown that the bones
contain more lead than the l{:dneya and liver: the muscles, blood
and intestines less than other parts, even than the spinal cord and
brain.

Mode of Extraction from the Stomach.—1. The contents of
the stomach should Le first treated with water and nitric acid, in
" order to form the soluble nitrate of lead. Then sulphuretted hy-
drogen gas should be passed through the solution. If the lead has
been rendered insoluble by albumen or casein normally present,
or by-the antidotes admiunistered, then the materials should be
:ncmeratred, and the ash dlaanlved by bheat in diluted nitric
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Iaz;d ljlnd filtered, and through the filtrate sulphuretted hydrogen
rassed.

2. Carbonate of sodium may be boiled with Lhe contents, and the
mixture filtered; ucetic acid shounld then be added to the residue
on the filter, and sulphuretted hydrogen passed through the solu-
t;-::;u, the sulphide of lead being collected and weighed.

'he black precipitate may be proved to contain lead, as follows: —

1. By placing the dried precipitate on a piece of charcoal, and
reducing it to the metal by the blow-pipe.

2. By exposing the precipitate to red heat, in a tube open at
both ends, to expel the sulphur, adding to the residue strong nitric
acid, and dilutiug the resulting solution with water. This will now
yield the lead reactions.

In order to determine the presence of lead in water, take two
clear white pint bottles, through one pass washed sulphuretted
b_'_,rdrﬂgen for some time, ané compare the colour of this with that
of the other in a good light, carefully observing if any darkening
has taken place.

Tests for the Lead Salts.—(1) The alkalies give white precipi-
tates. (2) Sulphuric acid gives an insoluble white precipitate.
(3) lodide of potassium gives a yellow precipitate. (4) Bichro-
mate of potassium gives a yellow precipitate. {5) Sulplburetted
hydrogen gives a black precipitate.

COPPER. CUPRUM.

T'he most important salts of copper which have proved poisonous
are the following :—The sulphate (blue stone, blue vitriol, or blue
copperas); the nitrate; the carbonate (natural verdigris); the
acetate (artificial verdigris); the chloride; the oxychloride (Bruns-
wick green); arsenite of copper (Scheele’s green); and the hydrated
peroxide (contained in mineral green).

Symptoms of Acute Poisoning.—The copper salts in full
poisonous doses act as irritants. There is an immediate astrin-
gent coppery taste in the mouth, accompanied by burning heat in
the throat: then vomiting ot green or blue-coloured matters, and
perhaps pieces of the salt may be found in the vomit. It is an
easy matter to distinguish the vomit from bilious vomit, the former
giving with liquor ammoniz a deep blue colour, the latter being
unaffected by this re-agent. Within half an hour severe headache,
dizziness, and thirst set in. The pulse is irregular and simnall, and
there is excessive sweating. Severe purging, intense colic with
tepesmus, troublesome eructations, suppression of the urine,
spasms and cramps are common, and in severe cases, tetanoid con-
vulsions and complete unconciousness may result. The special
symptom is jaundice, which is nearly always present; in poisoning
by mercury or arsenic it is never seen. A pnrole line has been
ugsewed round the gums a short time after the swallowing of the
poison ; 1n malachite workers a green line has been seen. Sulphate
of copper has been used for producing criminal abortion.

e
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Chronic poisoning is not very uncommon, in consequence of the
many uses to which copper is applied. The premonitory indica-
tions are languor and giddiness, headache, constant thirst, loss of
appetite, and a continnal metallic taste in the mouth. After a
time, extreme muscular weakness, constant nausea, and the passage
of ic—use_ motions of a dark colour set in, but severe colic and local
paralysis are rare. A kind of jaundice and free sweatings of a
greenish colour, staining the patient’s shirt, are early symptoms ;
green or bronzed stains on the teeth, a green line round the gums,
and a peculiar characteristic retraction of the gums, the edges of
which are of a purple colour, have been observed. The hair is
stated sometimes to turn of a green tint, and a vesicular eruption
about the roots of the hairs on the pubes has not unfrequently
been seen.

Treatment.— Vomiting should be encouraged by draughts of
warm water, and, if necessary, the stomach-pump may be em-
ployed. Albumen (white of egg) and milk, mixed with sugar,
should be administered freely. With albumen, copper forms an
insoluble albuminate, upon which very little action 1s exerted by
the acid juices of the stomach.

In chronic poisoning, all treatment is unavailing until the caunse
of the mischief is got rid of.

Post-mortem Appearances.—The surface of the body will pre-
sent a distinct yellow tinge. The contents of the stomach and
intestines are generally of a greenish-blue colour, and yield a deep
blue colour on touching them with liquor amnionize. The mucous
membranes of the intestines and stomach are generally thickened
and inflamed, and those of the latter organ softened, or ulcerated,
or even gangrenous. Perforations have been found in the small
intestines, peritonitis being set up by the escape of their contents.
Ulceration has been found in the rectum, and in most cases the
lungs are congested.

Quantity Required to Destroy Life.— Variable. One ounce of
the sulphate has caused death, and recovery has occurred after an
ounce, or even more.

Period at which Death takes place.— Variable. A fatal result
has occurred in four hours; but, on the other hand, it has been
protracted for three days.

Mode of Extraction from the Stomach.—Organic liquids in
which copper is present are usually of a blueish-green colour

A The contents of the stomach should be diluted with water.
Hydrochloric acid should then be added, and, after being shaken,
the mixture should be filtered

Sulphuretted hydrogen must be passed through the clear filtrate,
the copper being precipitated as sulphide (blackish-brown). The
precipitate should be collected and pitric acid added in order to
form nitrate of copper, which may then be tested in the usual
mauner. If there be plenty of the copper solution, a portion may
be tested by placing in it a clean steel ueedle, and letting it remain
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in it for some time. The needle will then be coated by red metallic
copper. This should be tested for copper, since a mere reddish
deposit is difficult to distinguish from that due to the formation
of a little iron peroxide.

B. A platinum crucible may be taken, and a small portion of
the concentrated copper solution placed in it. Into this a few
etrips of zinc should be placed, and a drop or two of sulphuric asid
added, the whole being then boiled. Wherever the zinc tonches the
platinum, spots of metallic copper are deposited. These may be
diesolved off in nitric acid, and the resulting solution of nitrate of
copper tested in the usnal way.

Tests for the Copper Compounds :—(1) Liquor potassa gives a
pale Llue precipitate (hydrated oxide of copper), turning b, 'k (the
peroxide) on boiling. (2) Li%uor ammoni (a few drops of) gives a
pale blue precipitate, which is dissolved in excess of ammonia,
forming a beautiful sapphire-blue solution. (3) Yellow prussiate of
potassium gives a chocolate precipitate (ferrocyanide of copper).
(4) Sulphuretted hydrogen and the clean steel needle tests
described previously.

ZINC. ZINCUM.

All the salts of zinc are poisonous, although certainly not nearly
so much so as those of copper and lead. The only preparations
requiring notice are the sulphate (white vitriol or white copperas)
and the chloride, which is contained in Burnett's fluid,

Symptoms of Poisoning.—There is a peculiar disagreeable
metallic taste, vomiting of matters mixed with blood, severe pain
in the abdomen, with purging, burning pain in the gullet, the pulse
very feeble, the body very cold, the countenance anxious, bnt the
faculties clear, In some cases there has been no vomiting.
Chloride of zinc exercises a severe corrosive action upon the mucous
membranes. Froth will probably issue from the mouth, and both
voice and sight may be lost. The nervous system may suffer con-
siderably. The primary symptoms may, however, be recovered
from, but they may often recur, and produce death by secondary
causes, such as stricture of the cesophagus or pylorus, or by the
chemical action of the poison on the mucous membrane of the
stomach.

Treatment.—This is similar to that of copper ‘}misnning.
Opium may be given to relieve pain, but when chloride of zinc
has been taken, carbonate of sodium, tea, milk, white of egg and
decoction of bark are the indications.

Quantity Required to Destroy Life.—One ounce of sulphate
of zine, or 100 grains of the chloride of zinc, may be considered
a poisonous dose. Use may, however, induce great tolerance. It
is stated that 120 grains of the acetate have been taken daily in &
case of epilepsy.

Post-mortem Appearances.— When the sulphate of zine is the
poison, inflammation of the intestinal tract is comstantly found

—
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The lungs and brain are usually congested. The chloride pro-
duces the appearances of a corrosive poison.

The various internal organs have sometimes been found 1 a
state of fatty degeveration. It must be borne in mind that cinc
may have been given as an emetic. Ifdiscovered, it should not jre-
vent other poisons being looked for. The stomach-contents should
be boiled with acetic acid, in order to dissolve any zinc oxides
existing in combination with animal matters. The liquid should
Le filtered, and through the filtrate sulphide of ammonium shoanld
be passed. The precipitate, which consists of sulphide of &inc,
should be collected and dried, then acted upon by strong nitric
acid, and diluted with sufficient water; after neutralising with
carbonate of ammonium, the appropriate tests may be appled.

Teosts for the Zinc Salts :—

(1) Sulphuretted hydrogen gives a while precipitate in nentral
solutions ; none in acid solutions. This i1s the only white pre-
cipitate given with a metal by sulphuretted hydrogen. (2) Ferro-
cyanide of potissinm gives a white precipitate. (3) Sodinm
carbonate, cﬁurcoal, and the blow-pipe give yellow (zinc-oxide),
which becomes white on cooling ; the white crust, heated with
cobalt nitrate in the outer lame of the blow-pipe, acquires a fine
green colour.

IRON. FERRUM.

In a toxicological sense, the most important salts of iron are
the ferrous sulphate (green vitriol or copperas), anid the feriic
chloride.

Symptoms of Poisoning.—None of the iron salts are active
poisons, but they have been employed on several occasions wilb
the intent to procure eriminal abortiou. The symptoms are those
which would be induced by an overdose of an 1rritant poison,
accompanied by pain in the stomach. violent purging and vomiting
of an 1nky fluid.

Treatment.—This shounld consist in the use of the stomach-
pump, emetics if required, and dilnents with alkaline carbounates.

Post-mortem Appearances.—Those of a puresirritant. A
quantity of black fluid will probably be fonnd throughout the
whole length of the stomach and bowels. _

Mode of Extraction from the Stomach.—The orgamic wat-
ters should be digested thoroughly with water which has been
acidulated by acetic acid. They should then be fltered, and the
filtrate evaporated to dryness. The residue is then incinerated,
and the ash dissolved in diluted salphuric acid; the solution
should then be treated with the appropriate tests.

Tests for the Iron Salts—

For the Ferrous salts : : ‘

These are of a light-green colour, and in solution give—(1) With
alkalies, a white precipitate turning rapidly greenish-brown.
(2) With ferrocyanide of potassium (yellow prussiate of potass’ im),
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a white precipitate passing through Tight blue to dark blne.
(3) With ferricyanide of potassium (red prussiate of potassium), a
darle blue precipitate (4) With sulphuretted hydrogen, no pre-
cipitate. (5) With sulphide of ammonium, &_h}a.ck precipitate.
(6) With sulphocyanide of potassium, no precipitate. (7) With
tincture of galls, nc precipitate.

For the Ierric salts :

These are of a reddish-brown colour, and in solution give—
(1) With alkalies, a foxy-red precipitate. (2) With ferrocyanido
of potassium, a Prussian blue precigitate. (3) With ferricyanidc
of potassium, no special precipitate, but usually a green colour.
(4) With sulphuretted hydrogen, a precipitate of sulphur (white),
and the ferric salts are converted into the ferrous. (5) With
sulphocyanide of potassium, a blood-red precipitate.. (6). With
tincture of galls, a blueish-black precipitate.

TIN. STANNUM.

The only compounds of interest medico-legally are the chlorides.

Symptoms and TYreatment of Poisoning.—The salts of tin
act as irritant poisons. The treatment shounld consist of solution
of carbonate of ammoninm, milk and white of egg being admin-
istered in large quantities. Emetics should be used to encourage
vomiting.

Mode of Extraction from the Stomach.—The organic fluids
and tissues should be boiled in water for some time, acidulated
with hydrochloric acid, the solution being then filtered, and the
filtrate tested.

Tests for the Tin Salts—

For the Stannous salts: (1) Sulpthuretted hydrogen gives a dark
brown precipitate. (2) Gold chloride gives a beautiful purple pre-
cipitate, the “ purple of Cassius.” (3) Solutions of the hxed
alkalies give a white precipitate, soluble in excess. On boiling the
ﬂnlztion, some of the tin is re-precipitated as black stannous
OX1de.

For the Stannic salts: (1) Sulphuretted hydrogen gives a yellow
precipitate. (2) Goiwa chloride gives no precipitate. (3) Solutions
of the fixed alkalies give a white precipitate of stannic acid,
soluble in excess ofjalkali, but not re-precipitated on boiling.

SILVER. ARGENTUM.

Symptoms.—The only important salt medico-legally is the
nitrate. No detailed. cases of poisoning by this substance are on
record, but from experiments on animals, it would seem that it
acts as an 1rritant and corrosive poison.

The free absorption of the salt is shown by the blueness of skin,’
which 1s produced by the action of nitrate of silver. The colour is
caused by the reduction of the metul, and its being deposited on
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the surface of the true skin. To occasion this action, however, the
drug must be taken for some considerable peviod. ; ;

Treatment.— Common salt or chloride of ammonium 1o solution
should be exhibited freely, vomiting should be encouraged, and
eibumen or white of egg should be given. B

Post-murtem Appearances.—ln cases of slow poisoning, 11;11{-.‘.
body will present a blue tint. When death has occurred rapidly
from a large dose, a blue line will sometimes be seen around the
gums, the intestines and stomach being either of un intense red
colour (inflamed), or white from the action of the salt, or blacl
from the decomnposition of animal matters.

Mode of Extraction from the Stomach.—The contents should
be boiled with bicarbonate of potassium, and filtered. The residue
should then be boiled with nitro-hydrochloric acid, and again
filtered. The filtrates should be mixed together and evaporated to
drymess, in order to char the organic matters The residue should
be redissolved in diluted nitric acid, and saturated with ammonia.
Filtration should be performed, and ihe silver precipitated with
hydrochloric acid, in a solution again acidified with nitric acid.

Tests for the Silver Compounds.—(1) Hydrochloric q.md gives
a while precipitate soluble in liquor ammonize. (2) Jilll{allEEl give &
brown precipitate soluble in excess of liquor ammonim, (3) Sul-
phuretted hydrogen gives a black precipitate insoluble in sulphide
of ammonium. (4) Iron, copper,and mercury precipitate the metal
white. (5) Chromate or bichromate of potassium gives a browiz
precipitate. (6) Tribasic phosphate of sodinm gives a yellow pre-
cipitate.

BISMUTH.

Symptoms.—Nitrate of bismuth acts as an irritant poison, but
since 1t is frequently contaminated with carbonate of lead and
arsenic, this fuct may account for many of the svmptoms which
have been ascribed to its agency.

Tests for the Bismuth Compounds.—(1) Sulphuretted hydro-
gen gives a black precipitate. (2) Solutions of these salts become
milky upon the addition of water, insoluble basic compounds being
formed. (3) Metallic bismuth is easily reduced from its compounds
Lefore the blow-pipe as a brittle bead.

MANGANESE.

Symptoms.—1'he salts of manganese act as feeble poisons. Tt
has been stated, on the one hand, that they act as insidious poiscns,
and induce paraplegia, whilst, on the other hand, 1t 1s said that an
ounce of sulphate of manganese is a safe laxative,

Tests for the Manganesium Compounds.—(1) Thealkalies give
wlife precipitates, becoming brown. (2) Sulphide of ammonium
gives o flesh-coloured sulphide. (3) With borax bead before the
blow-pipe, the salts torm an amethyst-red in the outer fHume, o



126 TTOXICOLOGY.

a_colourless one in the inner. 4. These salts when heated npr:m'
platinum foi! with carbonate of sodium, yield a blueish-green opaque
bead of sodium manganate.

CHROMIUM.

The most important salt of chromium is the bichromate of
potassium, which is largely used for dyeing purposes.

Symptoms of Acute Poisoning.—1hose of a powerful irritant.
There are generally violent and constant purging, the stools being
of a peculiar clay colour, and the vomited matters yellowish. The
pupils are dilated. There are severe cramps in the legs, and ex-
treme general depression. The urine may be entirely suppressed,
or scanty and purulent.

There are usually swelling and pain of the periosteum.

The poisonous action is specially marked upon the mucous mem-
branes. 3

Post-mortem Appearances.— | hose of an irritant poison. The
mucouns membrane of the stomach 18 inflamed and destroyed, or
marked with patches of dark red discoloration ; the blood is Llack
and thin.

In some cases, however, there have been no well-marked annear-
ances.

Treatment.— Emetics should be given freely, and carbonate of
magnesium, lime, or milk, should be exhibited.

In chronic poisoning, there will be a bitter, nauseous taste in
the mouth, great rritation of the mucous membrane of the nose,
incessant sneezing, increased lacrymation, and sometimes severe
conjunctivitis. Finally, the mucous membrane ulcerates, and the
septum nasi may become destroyed. A common symptom is
the presence of chronic sores on the hands, feet, and shoalders,
forming immediately there is any lesion of the skin.

Quantity Required to Destroy Life.—Two drachms have
proved fatal in four hours, whereas recovery is recorded after a
dese of two ounces.

Treatment.— The throat should be sponged with nilrate of
silver, and internally small doses of corrosive sublimate may be
given.

Mode of Extraction from the Stomach.—The red colour of the
solution 1s some guide to its presence, but this may have become
greenish from the reduction of the chromic acid by the organic
matter. The stomach and its contents should be digested with
hydrochloric acid, then boiled and filtered, and the filtrate tested.

Tests for the Chromium Compounds.—

For the C'hromous salts :—(1) Sulphide of ammonium gives a
black precipitate. (2) Liquor ammonia gives a blue precipitate,
turning green.

¥or the Chromic salts:—(1) Sulphide of ammonium gives a
greyish-green precipitate. (2) Liquor ammoni® gives a greyish-
green vrecipitate.  (3) Silver salts give crimson precipitates,
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..A.ll the 'salts of chromium yield with the borax bead and the
biowpipe an emerald-green glass in the reducing flame.

(ORGANIC POISONS.

INARCOTICS.

(OPIUM AND ITS PREPARATIONS.
Papaver Somniferum. The White, Garden or Opium Poppy.

In addition to the many preparations of opium used in legitimate
medicine, there are many patent remedies containing this drug, or
its alkaloid morphina, and all of which have
proved fatal, such as black drop, Godfrey’s Fic. tro.
cordial, Dalby's carminative, Winslow’s sooth-
ing syrup, Locock’s pulmonic wafers, chloro-
dyne, nepenthe, liquor opii sedativus ( Battley),
syrup of poppies, &ec. The white poppy-heads
grown in this country are also poisonous.
Fig. 110 shows the capsule of the opium
POpPpY-

Opium contains several principles, but
medico-legally morphina and meccnic acid
(combined in the drug itsell as meconate of
morphina) are the most important, and by
the reactions of these two substances the pre-
sence of opium 1s recognised.

Symptoms of Poisoning. — These are el
giddine:_ss, drowsiness, followed by stupor, Lip*fi:;’”ﬁ’:;”fg};‘;‘;
proceeding to perfect unconsciousness, pro- Poppy.
found sleep, slow and almost imperceptible
Lreathing, eyes shut, pupils contracted and insensible to light,
pulse very rapid and small, or full and slow, skin moist and cool,
and the face flushed. At first the patient can be roused by a
loud noise, but at a later stage he is kept awake with the greatest
difficully, and at last he becomes completely comatose, with
stertor, pallor, and ghastly countenance. Death may take place
from apoplexy, collapse, apncea, convulsions, or paralysis, but 1t 1s
usually tranquil.

In rare cases there are vomiting, diarrhea, delirinm, tetanoid
spasms, dilated pupils, and it has happened that the usnal narcotic
symptoms have been absent, and death has occurred suddenly.

When the drug is taken in large quantity, and in a flnid state,
the symptoms may commence within a few minutes, and coma
may be established in half an hour. Complete stupor has been
present within fifteen minutes, even when the poison has been
taken in a solid form ; but, nevertheless, the action of a large dose
of opium may be delayed for balf-an-hour or more, and even
eighteen hours have elapsed before the development of symptoms.
When the stomach is full, the action of the poison is more rapid
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than when the organ is em.ty, and it is more active when taken
in a liquid form than when in a solid state: or when the natient
remains still, than when he moves about.

Treatment.—Get rid of the poison as quickly as possible. 'The
stomach-pump may be used; infusion of green tea, coffee, or water
with finely powdered charcoal suspended in it, being employed to
wash out the stomach. Vomiting shonld be encouraged by
emetiecs, as sulphate of zine, and by tickling the fauces with a
feather. A frbe purge may be given after the emetic has acted.
The patient should never be allowed to slecp, but kept continually
moving. Cold water may be thrown on the face and neck, and
strong tea and coffee given at repeated intervals. Tannic acid 1s
considered by some to be the only antidote. As regards the em-
ployment of belladonna preparatione as antidotal to opium, it has
been stated that these are worse than useless, as the presence of
both poisons increases the effect of either.

Post-mortem Appearances.— T hese are not well marked or
constant. The most frequent are a turgid state of the cercbral
vessels, with or without effusion of serum under the arachnoid, into
the ventricles, at the base of the brain, or aronnd the spinal cord.

Quantity Required to Destroy Life.—The smallest recorded is
about four grains, but enormouns quantities have heen taken with-
out 1ill effects. 1n young children remarkably small doses have
proved fatal, and some persons are peculiarly susceptible to the
influence of opium, others just the reverse.

If large quantities of opium are taken habitually, and for a long
period, they are followed by emaciation, loss of appetite, with con-
stipation and loss of mental and physical vigour, severe neuralgic
pains, premature old age, and early death.

Pcriod at which Death takes place.—The shortest recorded 1s
three-quarters of an hour. The average may be said to be séven to
twelve bours. If the case survives for twelve hours, the hope of
recovery 1s very good.

Modc of Extraction from the Stomach.—The odour of opium
may be detected in the stomach. Every watery solution of opium
contains meconate of morphina. The process 18 as follows:—The
contents of the stomach should be filtered, any solid matters being
cut into small fragments, and well mixed with the liquid. Acetic
acid should be added, and then acetate of lead; by this means
mecconate ot lead is precipitated, and acetate of morphina remairs
in solution. The mixture is filtered and tested as follows :—The
solution containing the acetate of morphina is divided into. two
portions. To the one is added solution of perchloride of iron, upon
which a greenish-blue colour is produced. The other is evaporated
to dryness, and nitric acid added, when a yellow colour, passing to
orange red, is developed. The precipitate containing meconate of
lead 1s diffused through water, and through it sulphuretted hydrogen
passed, by which means sulphide of lead (black) 1s precipitated,
and a solution left containing meconic acid. In this last, upon the
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addition of perchloride of iron, a blood-red solution is formed.” It
ﬂmﬂt,_hﬂwevgr, be mentioned that this method of analysis will
Sometimes fail, and in some cases of poisoning by opium the best
methods of analysis have afforded no satisfactory evidence of the
presence of the poison.

Tests.—1. Witric Acid, added to dry morphina, developes a rich
orange colour, dissplving the morphina with effervescence, and
with the production of ruddy fumes. If the acid is added to a
solution of morphina, a yellow colour is produced.

2. Perchloride of Iron.—This re-agent, which should be neu-
tral, gives a rich indigo blue with powdered morphina, turning
to green if added in excess. With a solution of morvhine the colour
pr?duced 18 greenish blue.

- 9. Starch and Xodic Acid.—A small quantity of iodic acid is

dlsgmlved in a drop of cold, freshly made starch, and placed on a

white slab, morphina being then added. The iodine is liberated

Epund the starch, and the blue iodide of amiden or farina pro-
uced.

4. Sulphuric Acid and Bichromate of Potassium,—Sul-
l;};hl.:u-u.: acid, whe:q _added to morphina, produces but little effect,

ut upon the addition of solution of bichromate of potasszium, the
mixture becomes of a rich brown hue, which rapidly passes to
green, due to the reduction of the green oxide of chromium.

For Meconic Acid the only reliable test is the perchloride of iron,
which yields with it a blood-red or intense cherry-red colour, dis-
charged by a solution of protochloride of tin, bul{ not by solution
of chloride of gold, or perchloride of mercury, or by diluted mineral
acids, Although it is true that perchloride of iron gives a similar
red reaction with sulphocyanide of potassinm, the alkaline acetates.
and common mustard, still the successful action of this test for
meconic acid is strongly confirmatory of the presence of opium,
when the tests for morphina have been satisfactorily obtained.

DELIRIANTS.
ATROPA BELLADONNA. THE DEADLY NIGHTSHADE

contains an alkaloid atropina, probably combined with malic
acid as malate of atropina. Fig. 111 shows the belladonna plant
with its campanulate corolla, which is dull purple on the border.
At ¢ is shown the berry, which is shining, violet black, globose,
the size of a small cherry, and two-celled. "The symptoms of
puisoning by belladonna and its alkaloid are identical, with the
Exule_ptiun that, with atropina, they are more intense, and begin
earlier.

With belladonna the symptoms usually commence in from one
and a-half to two hours, but have been protracted for five hours,
and, on the other hand, they have appeared within twenty minutes.
They are only liable to be mistaken for those of poisoning Ly
stramonium and hyoscyamus.. There are droweiness, giddiness,
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intense thirst, dryness of the throat and mouth, the saliva Leing
suppressed, and gi{’ﬁculty of swallowing (dysphagia). Purging is
rare. and vomiting only occasional. The heart's action 18 increased,
the pulse abnormally rapid and stroung The
Fire. 111, face is Hushed, the eyes are sparkling aud
prominent; possibly tﬂwe may be some con-
aestion of the conjunctiva. and fwvariabiy
wide dilalulion of the pupils, the dilated con-
dition remaining after the recovery of the
patient. Anearly symptom is loss of speech,
with constant movement of tongue and lips.
as if attempting to make utterance: possi-
bly, also loss uf sight, or indistinct and double
vision, due to absence of the power of adjust-
ment. There is nusually a desire to micturate,
with inability to do so. Other symptoms are
numbness of the extremities, with partial
paralysis, staggering as if drunk, leading to
delirium, which 13 occasionally of a furions
and maniacal character, but more frequently
of a pleasing nature, the patient bursting
into fits of uproarious langhter. All kinds
of hallucination, false images, and spectral
illlgilolns may develop themselves.

o et ther symptoms recorded have been, sneez-
MT‘? 'JE:"ﬂ‘L‘fr,i"" ing, lock-jaw, the urine either discharged
involuntarily or entirely suppressed, hama-

turia, and, in many instances, an eruption like that of scarlatina.

Treatment.—Emetics should first be given, and tannic acid,
animal charcoal, and iodine in iodide of potassium have been
recommended, but if these are given it will be necessary afteswards
to use the stomach-pump, in order to clear the stomach. It has
been asserted that opium is the chemical antidote for Lelladonna,
but this is hardly borne out by experiments. It is true that the
pupil is contracted by opium and dilated by belladonna. But kere
their antagonism seems to end. Opium is undoubtedly useful in
the stage of delirium, but it must not be trusied as a chemical
antidote. Hypodermically a one-filth grain of morphina is the best
mode of exhibition, in order to tranquillise the patient. As soon as
the sufferer is somewhat better, it will be advantageous to give a
good dose of castor 01l and strong coffee.

Post-mortem Appearances.— 'hese are usually not well
marked. The chief points are the dilated pupils and brilliant eyes.
There is generally congestion of the brain. InHammation of the
stomach may or may not be present. Careful search should bLe
made for any seeds of the berries, and any possible stainin e of the
tissues by the juice.

Period at which Death takes place.—-Death from a case of
belladonna-poisoning is comparatively rare, since the patient, after
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a time, falls into a deep sleep, from which hc awakes better, and is
Herfect-ljr unconscious of all that has taken place; but, when death
oes take place, it usnally occurs within fifteen or sixtezn hours.

Quantity Required to Destroy Life.—Death has resulted
from a few ripe berries, from the injection of a decoction of 80 grains
of the root, and from a drachm of the extract. Two of the berries
2nd three grains of the extract have caused bad symptoms. Re-
covery has, however, taken place after as many as fifty berries,
alter even two or three drachms of the extract, and an infusion of
two drachms’ of the leaves. The external application of a bella-
donna plaster has been said to cause death. Two grains of atropina
have caused death, and recovery is recorded after 15 grains. The
application of an ointment of atropina has also produced a fatal
result. The admixture of strychnine with belladonna is said
largely to influence the activity of the latter.

Mode of Extraction from the Stomach.—An attempt should
be made to find any leaves or seeds of the plant, since these afford
the strongest evidence of the cause of death. Frequently the
stomach is stained by the colour of the flnid of the berries, and
this colour is changed to red By acids, and green by alkalies. The
alkaloid atropina may be recovered by the same process as that
employedan the discovery ‘of aconitina. -

The phystiological tests are the most important, and notice
should always be taken of the action of the residue when dropped
into the eye or injected under the skin of a rabbit. Henbane and
stramonium will, to a certain extent, although in less degree, cause
a similar result.

Tests for Atropina.—1l. A solution of hydrobromic acid, satu-
rated with free bromine, gives a yellow precipitate, which rapidly
becomes crystalline, 1nsoluble in acetic acid, or in mineral acids, or
in caustic alkalies. ]

2. A solution of iodine in iodide of potassium gi.es a reddish-
brown precipitate, insoluble in potash or in acetic acid. ¢

3. Chloride of gold gives a citron-yellow precipitate, insoluble in
potash, and sparingly soluble in acids.

HYOSCYAMUS NIGER. THE HENBANE.

This plant contains an alkaloid, hyoscyamina. .

Symptoms come on somewhat suddenly from a few miuutes to
half an hour after the reception of the poison. There may be a
little excitement, giddiness, pains in the head, flushed face, ra,pid, fall
pulse, succeeded by laboured breathing, incoherent talk or loss of
power to talk, sight becoming indistinet, perve’rted‘, or quite de-
stroyed. Later there is loss of power in the legs, with shaking of
the limbs, and tetanoid movements of the muscles. Two effects
are constant—viz., dilated pupils and uncontrollable delirium,
usually very violent, either alternating with or termiating 1n

coma.



132 TOXICOLOGY.

Occasional symptoms have been dryness of throat, diarrhcea and
vomiting, and a scarlet eruption on the skin. :

The seeds and root have goth proved poisonous at times, varying
from a few hours to some days, but recoverv has taken place in
most instances.

Treatment.—The same as tnat of belladanna-Euisnniug. )

Post-mortem Appearancep.—{othing more than congestion of
the brain and its membranes,

Mode of Extraction from the Stomach.—The chief point is
to find portions of the leaves, or of the seeds. It is almost impos-
sible to isolate the alkaloid, bnt important evidence would be
yielded if a residue were obtained which, when applied to the eye
of a cat, produced dilatation of the pupil.

The Bolanum tuberosum (the potato), Solanum nigrum (the
black nightshade), the S8olanum dalcamara (the woody nightshade
or bitter-sweet), are possessed of poiscnous properties, residing
chiefly in the leaves and berries. They occasion symptoms such
a8 dimness of sight, giddiness, delirium, trembling of the limbs,
purging and vomiting, with dilatation of the pupils.

DATURA STRAMONIUM. THE THORN-APPLE.

This plant contains an alkaloid, daturina, which is considered by
some to be identical with atropina.

Symptoms of Poisoning.—These are similar to those of bella-
donna and hyoscyamus, but they set in somewhat soomer and are
more severe. There are, ringing in the ears, dryness of throat,
and flushed countenance, the pupils always widely dilated, violent
delirium, with double vision ; spectral illusions ensue rapidly, and
geverally terminate in intense coma. The lower extremities are
often paralysed, and there is occasional irritation of the alimentary
canal. The skin has been the seat of a scarlet cruption. Most
cases recover.

Death has resulted in seven hours in one case, and in twenty-
four in another.

Treatment.—The same as in belladonna-poisoning. Emetics,
stomach-pump and castor oil. A few leeches to the temples, if the
face 18 much flushed.

Post-mortem Appearances.—The most important and promi-
nent appearance is congestion of the brain and its membranes.
Irritation of the stomach has been found occasionally.

Mode of Extraction from the Stomach.—Finding parts of
plant is the most conclusive. An attempt may be made to extract
the alkaloid, but this is extremely difficuit.

COCCULUS INDICUS.

This is the berry of the Menispermum or Anamirta Cocculus.
Aun extract of the berries is used for poisoning fish, and it is
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also emyployed to give an intoxicating quality to beer and spirits.
It contains a poisonoys alkaloid, called picrotoxine.

Symptoms.—Gastro-intestinal irritation with lethargic stupor
and powerlessness.

Picrotoxine appears in colourless prismatic crystals, having an
intensely bitter taste. An alkaline solution, when treated with
sulphate of copper, deposits the oxide of copper. The picrotoxine
may be obtained from the stomach by Stas’s process.

SOLANUM NIGRUM. THE BLACK OR GARDEN
NIGHTSHADE.

The flowers are small and white, and the berries when ripe are
black. The Howers and berries have been eaten by children and
have given rise to intestinal irritation and cerebral symptoms, the
pupils being extremely dilated.

LOLIUM TEMULENTUM. THE DARNEL.

The seeds of this plant are sometimes ground into flour for
making bread or mixechith other grains-employed for distillation.
They may occasion symptoms of intoxication with heat of throat,
headache, giddiness, staggering, impaired vision, trembling of the
limbs, vomiting, gnd collapse,

CAMPHOR. CINNAMOMUM CAMPHORA.

symptoms.—The usnal effects of an overdese of camphor are
giddiness, cramps, imperfect sight, numhness of the extremities,
apparent intoxication, difficulty of breathing, thirst, and at times
convulsions. Recovery is usually preceded by long deep sleep, in
which there is profuse sweating, the patient awakening intensely
exhausted. The odour of camphor may be observed in the breath?’

Thirty grains proved futal in seven hours to a child one ind a
half years of age. Severe effects have followed small doses, al-
thowgh it is on record that doses of 90 grains, repeated four times
daily, have not been followed by bad results.

Post-mortem Appearances.— 1 here is usnally injection of the
membranes of the brain, the bowels and .stomach are 1nflamed. and
the genito-urinary tract much congested:

Treatment.—Emetics should be given, followed by a full dose of
castor oil.

Upon examination after death, all the parts should be examined
carefully for. the camphor odour, and search should be made for
undissolved portions of the poison. Strong alcohol should be
added to the soluble contents, which should bé then filtered ; upon
the addition of water to the alcoholic solution, the camphor will be

precipitated.”
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POISONOUS FUNGI.

Many fungi are eaten all over the world with impunity, but
others are of doubtful character. One individual may eat them
without injury, while, in another, a mere taste may occasion violent
poisonous symptoms. Some fungi, however, are uniformly pro-
ductive of alarming results.

It may be stated generally that all fungi which grow in marshy
situations, smell offensively, have a warty cap, and a green or
scarlet hue, or turn blue very soon after being cut, or are burning
to the throat, and have a bitter taste, should Le regarded with
suspicion.

The time at which the symptoms commence 1s very variable,
since the same fungus will act differently on different persons.
The symptoms have begun in ten minutes, or have been delayed
for thirty-six hours.

Fungi frequently act as narcotics, intense coma being a promi-
nent indication. Sometimes they act as irritants, inducing vomi-
ting, pain, and purging; at other times they act as irritants and
narcotics; headache, giddiness, dimness of sight, illusions, delirinm,
and convulsions are common symptoms. The same fungus may
induce narcotic symptoms in one member of a family, and irrtant
symptoms in another.

Many cases recover, especially wnen vomiting has been early.
One case is on record in which a man suffered for a year, more or
less. Death generally takes place within twenty-four hours, but
may be delayed for two or three days.

The circumstances which modify the action of fungi are the
following :—

_ (a) Idwsyncrasy.—To some persons all forms of fungus are ia-
jurious.

(b) Cooking.—The active principle of a poisonous mushroom is
thought to be volatile, and dissipated by moderate heat. Boiling
in water, or soaking the mushroom, cut into slices, in vinegar or
brine, may, to some extent, eliminate this principle.

(¢). Climate.—Many are eaten in France which in Engl::md are
considered poisonous; and some are commonly eaten 1n Russia
and Prussia which are never eateu in France.

It is stated by Braconnot that fungi contain various principles
consisting mainly of an acrid resin, a saccharine substance, and a
spongy principle termed fungin; whilst Letellier thinks there are
two active principles, viz. :(—

(a) An acrid volatile principle, to which the irritant properties
may be ascribed, and which, from its volatility, disappears upon
drying or boiling the fungus ip water.

(b) An alkaloid, amani ine, to which the narcotic symptoms are
attributable,
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Treatment.—The stomach-pump should be used, and emetics of
sulphate of zinec and castor nil given.

There 13 no chemical antilote.

Post-mortem Appearances.— T he stomach and intestines are
frequently the seat of intense inflammation, and may be even
gangrenous. Usually the liver is enlarged, and the vessels of the
brain much congested.

Detection.—Endeavours should be made to find portions of the
mushroom, and then the gills scraped, and examined microscopi-
cally for spores. The discovery of pink irregular spores, entoloma
or rusty brown irreqular spores, hebeloma or of round white
prickly spores, russula, lactarii would afford strong indications of
the presence of a poisonous mushroom. A complete analysis should
always be made, in case the mushroom may have been the vehicle

for the criminal administration of some poison, in order to disarm
suspicion,

DEPRESSANTS.

TOBACCO. NICOTIANA TABACUDNM.

The whele of the tobacco plant contains an alkaloid, nicotina,
united to malic and citric acids, as malate and citrate of nicotina,
and also tobacco camphor or nicotianin, a concrete volatile oil. It
has been stated that these principles are present in whatever
form tobacco is taken. In French samples of tobacco about
7 to 8 per cent. of nicotine are present. The Kentucky and
Virginia tobaccos contain from 6 to 7 per cent. In Havannah
tobacco, not more than 2 per cent. is present.

Symptoms of Poisoning.—Tobacco is essentially a pnwm‘fu]
sedative. There are confusion and giddiness, tremblings of the
limbs, much depression and faintness, with anxious countenance
and cold clammy sweats, frequently ‘vomitin , and occasionally
purging, accompanied by violent pains in the abdomen. The pulse
gradually becomes very weak and quivering, and sometimes hardly
perceptible; the breathing more and more difficult, vision is
impaired, and death is ushered in with cunvulsmqt more or less
severe, and paralysis more or less perfect. The state of the pupil
varies, being sometimes natural, sometimes contracted, and some-
times dilatred more olten the last.

Treatment.—?omiting should be produced as soon as possible
by means of emetics, or the stomach-pump should be used, animal
charcoal at the same time being injected into the stomach. Pain
should be relieved afterwards by opium, and stimulants should be

iven.

E Post-mortem Appearances.— 1 hese are mnot characterisiic.
There is generally congestion of the stomach, the vessels of the
brain. longs and liver being filled with black blood, and the heart
cmpty. The blood is generally liquid, but black and resembling
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tPeutle. WNicotine should be looked for in the lungs, liver and
stomzch. : _

Quantity Required to Destroy Life.—The external athca-
tion of a decoction of tobacco for a skin affection has proved fatal,
ds'well as half a drachm used as an injection. The application of
tobacco-leaves to the skin has produced death, whereas recovery 1s
wecorded after the injection of an infosion of five leaves and half
an ounce of snuff.

Period at which Death takes place.—Symptoms commence
quickly and end rapidly. Death has resulted from nicotine 1n
three minutes; and with tobacen in fifteen minutes,

Mode of Extraction from the Stomach.— Pieces of tobacco
should be looked for with a lens and examined .microscopically.
[Cheir peenliarity consists in the hairs found on them. The organic
liquid should be digested with water acidified with acetic aecid,
filtered, and the fltrate treated with acetate of lead ; again filtered,
and the excess of lead precipitated by snlphurctted hydrogen, the
black lead sulphide being filtered off. The filtrate should be treated
with caustic potash, the clear supernatant fluid being poured off
and then distilled, after which a fluid with the edour and reactions
of nicotine will be yielded. The action of the residue should be
tried upon small birds; or on a rabbit if there be snfficient; ‘thu
usual symptoms being immediate disorder of the respiration,
vomiting, tremors, Joss of muscular power, convulsions and
stupor.

'II:'uts for Nicotine.—(1.) The odour is characteristic. (2.) Corro-
sive sublimale yields a white erystalline precipitate, changing to
ycllow, and soluble in acetic and hydrochloric acids. This 1s a
very delicate test. It must be remembered that corrosive sublimate
agives a precipitate with most alkaloids, but this precipitate is
almost always amorphous. With strychnine the precipitate is
erystalline, but it 1s nearly insoluble 1n acetic acid.

SMOKING.

Tobacco in every form is a poison. Death has resulted from
excessive smoking, and hard smoking has led to paralysis of the portio
dura, whilst dyspepsia and extreme nervous symptoms are common
results. TPerhaps In moderation tobacco may have a scothing
influence, but there can be no possible doubt that its excessive use
may lead to a train of miserable symptoms. Dlindness, or tobaceo-
amaurosis, has been stated to be caunsed by it. Some discussion
has taken place with respect to the active agent in tobacco-smoke.
By some anthors it is regarded as a product of the decomposition
ol the nicotine, and not the micotine itsell, since the presence of
this alkaloid in the smoke has been disputed.

Some say, however, that the harmful effects are due to the va-
pours of eyanide and sulphide,of ammonium, and these substances
bawe beev stated to be invariably present, more or less, in tobacco-
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smoke. According to Eulenberg and Vohl, no nicotine was found
m tobacco-smoke even when the tobacco employed contained 4 per
cent. In their analysis the evolved gases consisted of oxygen,
nitrogen, carbonic anhvdride, sulphuretted hydrogen. and marsh
gas, in company with various bases, but not the smallest trace of
nicotine. They consider that the bases of a substance termed
pyridine ave responsible for the injurious effects of smoking.

Heubel, of Kien, however, asserts that nicotine is present in
the smoke of tobacco as a salt of the alkaloid, and especially when
the combustion is not very rapid. Also that nicotine is present in
tobacco as a stable salt of that alkaloid, and that the nicotine
derived from the smoke of a single cigar will suffice to prodnce
convulsions, paralysis, and death in a frog.

Death has been caused by snuff, and even the fact of sleepinz
among bales of tobacce-leaves has been stated to produce symptoms
of poisoning. The effects produced upon work-people in tobacco-
manufacture was the subject of inquiry by the Puaris Academy of
Medicine some years ago, and the following facts were obtained:
When the workmen were first admitted, they suffered from head-
ache and nausea, and trequently diarrheea, symptoms which, as a
rule, pass off in 8 to 15 days. T'he women suffered more than the
men. When these people became acclimatised, they rarely suffered
further, and appeared to be specially proof against ague, phthisis,
nenrilgia, scables, and dysentery. In those who had been at
work for at least two years, a peculiar grey tinge of skin was
observed, showing that some distinct change was going on in the
system. No nicotine was discovered npon annlysmﬂ the urine and
blood of these work-people, but the tobacco-emanations killed a
rose-tree in the work-room. Finally, in a few exceptional cases,
the bad symptoms were not overcome b time.

LOBELIA INFLATA. THE INDIAN TOBACCO

has been termed the emetic weed (Fig. 113), and contains an alkaloid
lobelina, which somewhat resembles nicotine and conina. It gives
with sulphumu]ybdm acid a deep yellow colour, after a time passing
into brown and then into yellow. Lobelia is much employed in the
treatmeut of asthma.

Symptoms.— S peedy vomiting, succeeded by distressing nausea,
with headache and giddiness, copious cold sweats, tremor and
extreme prostration.

Post-mortem Appearances.—Marked congestion of the cere-
bral vessels, and intense inlammation of the mucous membrane
of the stomach.

Fatal Dose.-—One drachm of the powdered leaves.

Fatal Period.— About 36 hours.

Treatment.—Draughts of warm water to promote vomiting, and
also the free use of stimulants.
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CONIUM MACULATCOM. TEE SPOTTED HEMLOCK

contains a poisonous alkaloid comima, which is a volatile oily
fluid, having a mousy smell, and giving a greasy pink stain to
%ltmiugpa.per. The Conium plant with its fruit is shown in
g, 112.
symptoms.—Dryness and constriction of the throat, great mus-
cular prostration, pupils usually dilated, with confasion of vision,
due to impaired adjustment of the cye-muscles. Eventunally com-
plete paralysis. Occasionally delirium, coma, and convulsions.
Post-mortem Appearances.— L'hose of asphyxia, the vessels of
the brain congested and the mucous membrane of the stomach red.
Treatment.—Emetics, diffusible stimulants, and subsequently
artificial reéspiration,

Fic. 112

Lobelia Inflata.

Coninm Maculatum. a. The fruit with its
undulated crenatsd primary ridges; & Trans-
verse section of the fruit.

PEHYSOSTIGMA VENENOSUM. THE CALABAR BEAN.

This plant coutains an alkaloid, physostigmina or eserina.

Symptoms.—There are giddiness, followed by paralysis of the
volantary muscles, frequently convulsive muscular twitchings,
and invariably contraction of the pupils preceded by myopia. The
mind usually remains clear. Iun fatal cases the muscles of respira-
tion become affected, and the patient dies of asphyxia,
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Bouchardat states that one drop of the extract of physostigmina
applied to the eye of an animal produces contraction of the pupil
in from 10 to 15 minutes. This symptom is of great diagnostic
value as distinguishing the poison from conina, atropina, daturina,
or hyoscyamina. The Calabar bean acts as a direct spinal
depressant, and thus its action is physiologically the exact reverse
of that of strychnina.

Six of the beans have proved fatal to a boy aged six.

Treatment.—The stomach-pump and emetics must be used.
Since atropina produces dilatation of the pupil,it has been suggested
to inject one-thirtieth of a grain of this alkaloid hypodermically,
gradually increasing the dose until dilatation of the pupil i3, pro-
duced, but some of the most reliable authorities do not consider
such treatment allowable.

Test.—l. The physivlogical test is the most important. The
merest trace dropped into the eye of a rabbit, produces contraction
of the pupil in from 10 to 15 minutes.

2. If to physostigmina dissolved in water some caustic alkali is
ad]ded, the solution, on exposure to air, turns to a green or blue
colour.

CONVULSIVES.

NUX VOMICA.

The symptoms of poisoning by the nux vomica seeds and their
preparations are the same as those caused by strychnine. The
seeds have a coating of silky ligcht-brown hairs,

which radiate from the centre, and arée shown Fic. 114.
in Fig. 114 after treatment with nitric acid. T
A

3(( @

STRYCHNINA. 10 U D

This alkaloid is largely used in different forms = Nwx Vomica. The
of ** varmin-killers.” * Battle’s Vermin Killer ” }er“n":"i':.,, l‘;:l,kl_,"umi:i';"’uf.
conlains 23 per cent., Butler's contains about 5 the nut and distinctly
per cent., and Gibson’s about 5 grains in each defned by heating
powder. A case is on record ir which 150 ,qq, i
pheasants were poisoned through eating the
mageots generated in some animal destroyed by a strvchnina
vermin-killer,

Symptoms of Poisoning.—These usunally begin in from 10 to
20 minutes, but depend upon the form of administration, being
more rapidly developed when the poison is taken in solution than
when given iu the form of w pill. There is a hot, bitter taste in
the mouth, intense feeling of suffocation, the strychnina *fit"
then comes on, with jerking of the muscles, great stiffness of the

body, aud tetanoid convulsions. The frequent form of the tetanoid
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spasm is opisthotonos (the body 'being arched upon the head and
heels) Pain is intense from the muscular contractions. Vomitiag
18 not common. There is constant gasping respiration, and the
risus sardonicus (broad grin). The pupils are dilated during the
fit. Then comes a remission, which may last from a few minutes
to half an hour, and the pupils contract. T'he prominent symptom
i8 trismus (locked-jaw), and this is frequently present, although
the jaw is the last part affected. Hypermthesia is intense, the
slightest touch causing a return of the paroxysms. The patient
dies either from asphyxia, or from the extreme exhaustion, and
the mind usually remains clear to the last,

Treatment.—T'he stomach-pump must be used, and powdered
animal charcoal injected and allowed to remain in the stomach for
five minutes, and then pumped out. Chloroform should be ad-

ministered to overcome the trismus. To re-

Fic. 11s. lieve thirst (if the patient can drink), the best

remedy is strong tea. Numerous remedies

have been advocated—viz., opium and mor-

phina, nicotine, tannin, prussic acid, common

salt, and chloral hydrate. The lastis probably
the most valuable drug.

Post-mortem Appearances.— Little can
be said. The special appearance is intense
Aot e rriaking, s OB gestion of the brain and spinal cord, with
to a weale solitien ot considerable effusion of blood, but this 13 not

which the tests are sup-  constant. Post-mortem rigidity is usunally

posed to be applied,
crystallising in tufts of prolonged.

needles. Quantity Required to Destroy Life.—

1} to 2 grains is a poisonons dose; 7% of a
grain has produced severe tetanus ; and § grain has proved fatal;
even } of a grain is regarded as poisonous. It must, however, be
stuted that recovery has taken place even after as much as 40 grains.
The hypodermic iujection of strychnina exercises a far more ener-
getic action than when it is given by the mouth.

Poriod at which Death takes Place.—Death or recovery is
always rapid, and the case is hopeful if the individual lives over
five or six hours.

Mode cf Extraction from the Stomach.—The organic mixture
should be acidified with acetic acid, and diluted with sufficient
water to make it filter easily, and the filtrate then evaporated
to a thick syrup. This should be heated with eight or ten
times its bulk of alcohol, again filtered, and the alcohol distilled
off. The filtrate should be saturated with liquor potassa, and
shaken up with its own bulk of ether. Here the acetic ‘acid com-
bines with the strychnina to form acetate of strychnina (Fig. 115),
the potash unites with the acetic acid to form acetate of potassium
and precipitates the strychnina, which is taken up by the ether.
Hulpﬂuriﬂ acid may be added during the operation, in order
to remove colouring-matter. The above process is repeated
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two or three times, in order to ensure the perfect puritv of the
alkaloid.

Tests.—1. The intense bitter taste. 2. The physiological test.
The solution injected under the skin of the back of a frog pro-
duces tetanic convulsions. 1t is stated that these convulsions
have followed the injection of the {3155 part of a grain into the
langs of a small frog. 3. The “ colour test.” If strychnina is
placed on a white plate, and touched
with a drop of strong sulphuric Fic. 116.
acid, no colour results, but a sul-
phate of strychnina is formed. A
little peroxide of manganese ov lead,
or bichromate of potassium, is then
stirved into the mixture, and a
rainbow play of colours is exhibited.
'his result is due to the develop-
ment of nascent oxygen upon the
alkaloid.  Dr. Letheby sugsgested
the employment of the gulvanie
battery i the production of this
play of colours, as follows :—'lace
a drop of solntion of strychnina (one
vart 1u 15,000 or 20,000 of water) 1n = : ;

S0 00 il i Qo prasaion. o, /<7 e+ ormer o Crtalsof Strich
platinum foil.  Let the fluid eva- solution (magnified 124 diamcters).
porate, and then moisten the spot _ N

with strong sulphuric acid. Connect the foil with the positive pole
of a single cell of Grove's battery, and touch the acid with a
platinum terminal from the negative pole. At once the violet
colour will flash out, and, on the removal of the pole from the acid,
the tint will remain. ;

- The microscopical appearances of crystals of strychnina are
shown 1o Fig, 116.

BRUCINA.

"'his alkaloid, also found in the nux vomica, possesses properties
similar to those of strychnina. Tts activity is, however, far less.
[t requires ) ; of a grain of brucina to 131*ud1_1ce upon a frog the
cffects of ! 5 of a grain of strychnina. That1s to say, l.nrr\m:ma, 13
10 times less powerful thun the last-named substance. L'k con-
vulsions produced by brucina are neither so long 1 duration, nor
so severe as those induced by strychnina.

I'o obtain bruciva from organic mixtures, the same process as that
for the recovery of strychuina may be used; and, in testing the
residue, nitric acid should be frst tried, and then the protochloride
ol tin. :

Tests.—1. Nitric acid gives a brilhant red colour, changing to
yellow ou heating, and if, after warming, a trace of protochloride
of tin is added, the colour becomes deep purple.
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2. No action with nascent oxygen, but, if mixed with bicliromate
of potassium, and sulphuric acid added, an orange, then green, and
lastly a yellow tint is produced, this action being dependent upon
the reduction of the chromiam salts.

ASPHYXIANTS.
"CARBONIC ACID GAS.

The generation of carbonic acid gas takes place in many ways :
such as by respiration, by fermentation, by the burning of lime,
by the combustion of fuel, explosions of fire-damp; and it also
accumulates in pits, cellars, wells, and in old mines.

Symptoms.—If the gas is pure, death occurs immediately from
apncea, spasm of the glottis taking place. In a somewhat diluted
state, muscular power is immediately lost, and death takes place
without u struggle. When still more diluted, there are, irrita-
tion of the throat, pains in the head, giddiness, and drowsiness.
Generally, the countenance aud surface of the body are markedly
livid. The heart’s action is violent. 'These symptoms gradually
disappear, and death results by complete coma. Carbonic acid is
an absolute poison, and its action is not merely negative,

Post-mortem Appearances.—Those of death by apnaa. It is
-a specitic narcotic poison as well as an asphyxiant. The brain
and its membranes are extremely congested, serum being effused
at the bnse and in the ventricles. Putrefaction is slow, and animal
heat and rigidity are very persistent. The body is frequently much
swollen, the eyes unusually brilliant, the blood dark and liquid,
the abdominal viscera much congested.

Treatment.—This should consist in fresh, pure air, stimulants,
artificial respiration, the cold douche, galvanism, inhalation of
oxygen (say about two quarts), and moderate venmsection if the
symptoms are distinctly apoplectic.

CARBONIC OXIDE.

This 18 a eolourless gas, with a faint odour. which burns with a
pale blue flame and is very poisonous.

Symptoms.—(Giddiness, headache, nausea, vomiting and prostra-
tion, in fatal cases passing into insensibility and deep coma. It is
a pure narcotic poison. It has been suggested that the cause of
death with carbonic oxide is that the blood cannot become venous,
whereas, with carbonic acid it cannot become arterial. The
symptoms with carbouic oxide are singularly persistent, with car-
bonic acid they are transitory. It is also stated that the poisonous
action of carbonic oxide 1s dependent upon the formation of a new
and tixed compound of the substance with ha2maglobin,

Saicides, especially in I':ance, not unfrequently destroy them-
selves by the charcoal vapour, and in this country fatal results
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have occurred accidentally from sleeping in rooms with a charcoal
fire burning without a flue, or into which leakage from the stove-
pipes has taken place. )

Post-mortem Appearances.—In the spectroscope carbon o
oxide blood shows two dbsorption baunds, very similar to oxy-
hamaglobin ; they differ somewhat 1n breadth, and are somewhat
nearer the violet end. The blood is found persistenly redder
than usual (a special characteristic) ; it is of a cherry-red tint, as
are also the internal viscera, a darkened state of this fluid
characterising cases of carbonic acid poisoning. The brain is
somewhat congested. Carbonic oxide displaces oxygen in the
blood, and produces a red chemical substance, forming a stable
compound with the heemaglobin.

:rraatment._Venmsectiﬂu and transfusion of arterialised defi-
brinated blood.

SULPHURETTED HYDROGEN.

This gas has a characteristic odour—viz., that of rotten eggs.

Symptoms.—These vary with the dilution. When very concen-
trated, death is immediate. Somewhat diluted, there are giddiness,
laboured breathing, gastric pain and death by coma. Still more
diluted, niere sleeping results. When exfremely diluted, symptoms
of a typhoid nature set in, nausea being probably the first sign.
The pupils are usually dilated.

Post-mortem Appearances.—These are fairly constant. The
blood is dark, black and fluid, the viscera are distended, putre-
faction is rapid, and the body exhales a putrid odour. The right
side of the heart is usnally gorged with blood. The characteristic
appearance is that of the bronchial tubes, which appear as if
smeared with dirly-brown deposit, and which can be wiped off
with the finger. In death by carbonic-acid poisoning there would,
of course, be no such indication.

Detection after Death.—If the body can be examined im-
mediately (it is useless otherwise), a strip of bright silver or a
piece of lead paper may be placed under the skin. These articles
will be blackened. The locality where the accident océurred must
be specially examined.

Treatment.—Fresh air and cold affusion. The patient should be
made to inhale chlorine by breathing out of a vessel containing a
small gquantity of chloride of lime.

Test.—The odour and the precipitation of a brown or black
deposit with acetute of lead.

SEEWER GASES.

The sewer gas usually consists of a mixture of sulphuretted
hydrogen, sulphide of ammonium, and nitrogen; but, according to
Thénard, it is simply deoxidised air with excess of carbonic acid.
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The symptoms are almost identical with those caused by sul-
phuretted hydrogen. The want of oxygen is rather the cause of
the asphyxia than the quantity of carbonic acid, which may not
exceed 4 per cent.

The fatal accidents in the Fleet Sewer in 1861 were undoubtedly
owing to sulphuretted hydrogen, and were probably due to the
action of an acid liquor upon the sulphides contained in the mud.
The acid liquor, “ sharps,” which consisted of the washings of brasa
after it had been steeped in nitric acid, had been let into this sewer
from a founder’s and brass finisher’s.

In all probability, if charcoal respirators were worn by the men
when at work in the sewers, much danger would be avoided.

The emanations from dead bodies chiefly consist of ammonia
sulphuretted hydrogen;, carbonic acid, and phosphuretted hydrogen
and these emanations have for centuries been regarded with
special dread, but there are strong grounds for believing that the
evils which have been stated to arise from dead bodies have been
much exaggerated.

Putrefaction is, of course, delayed when bodies have been buried
in lead, but at last the metal gives way by its becoming converted
into carbonate of lead. Bodies have been removed with perfect
safety from the London churches to the cemetery by enclosing
them separately in a shell, the size of which allows of at least two
inches between it and the coffin, this space being filled up with a
mixture of equal parts of earth, carbonate of calcium, and charcoal.

CARBURETTED HYDROGEN. COAL GAS.

In coal gas are contained light carburetted Lhydrogen or marsh
gas, olefiant gas, and other heavy hydrocarbons, ammonia, sul-
phuretted hydrogen, carbonic acid, carbonic oxide, free hydrogen
and nitrogen.

These gases give out an extremely offensive odour, ~nd burn with
a yellowish-white flame.

Symptoms.—Headache, giddiness, and vomiting, followed by
loss of memory, passing to unconsciousness, convulsions, and loss
of muscular power, and at last complete asphyxia.

Treatment.—Fresh air, cold affusion, stimulants and artificial
respiration.

_Post-mortem Appearances.—The following appearances are
given by M. Tourdes—viz., Coagulation of the blood, a deepened
tinge of colour, brilliancy of coloration, of the pulmonary tissue,
abundant froth in the air-passages, engorgement of the vertebral
nervous system, and extravasation of coagulated blood in the spinal
column ; injected state of the mucous membrane at the base of the
tongue, and occasional rose-coloured patches on the thighs.
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NITROUS OXIDE GAS. LAUGHING GAS,

Symptoms.,— W hen mixed with air, a peculiar state of intoxica-
tion, which is often hilarious, results; undiluted with air, insensi-
bility is occasioned, the fate becoming livid and the pupils dilated.
If inhalation be continued, dangerous indications of asphyxia and
even death may follow. The anssthesia resulting from this
gas 18 thought to be due chiefly to its action as an asphyxiant,
and not to any special narcotic power.

The treatment is that of asphyxia generally.

ASTHENICS.

OXALIC ACID.

This is an important acid, on account of its outward resemblance
to Epsom salts, or sulphate of magnesinm, for which it has often
been taken by mistake, and, owing to its cheapness and well-
known properties, has been frequently made use of to destroy life,

Symptoms of Poisoning.—If a large dose (half an ounce to an
ounce) be taken, there is a hot, burning, acid taste, during the act
of swallowing, tightness and pain in the throat, extending to the
stomach, great pallor and clammy perspirations, feeble pulse,
extreme prostration, with intense pain and tenderness over the
abdomen; accompanied by vomiting. Ifthe poison be diluted, the
vomiting may not come on for a gquarter of an hour or twenty
minutes ; in some cases this symptom has been incessant until
death, whilst in others there has been little or no.vomiting. It
would appear that this acid exercises & remote effect upon the
nervous system, since in cases of recovery from the poisonous symp-
toms, numbness and tingling of the legs have been observed, together
with spasmodic twitchings of the muscles of the face, and loss
of 'voice, continuing for a long time.

Treatment.—Magnesia, plaster from walls, and chalk (carbonate
of calcinm) may be given; this last-named substance is a direct
antidote, smnce it forms, with oxalic acid, an inert substance—viz.,
oxalate of calcium. 1 Vomiting may be afterwards encouraged by
means of sulphate of zinc, in doses of twenty grains, and by
tickling the fauces with a feather, or by the hypodermic injection
of apomorphine. 5 T'he stomach-pump should never be employed.
Alkslies and their carbonates must never be given, since the
resulting compounds are as poisonous as oxalic acid itself. Life
has often been destroyed by the Acid Ozalate of I'otassium, or Salts
of Borrel, which 18 sold as Essential Salts of Lemon ; its poisonous
properties depending entirely upon the Ozalic Acid it contains.

Post-mortem Appearances,—1he mucons membrane of the
moufh, tongue, and throat is white, as if bleached, and the stomach
contains mucous liquid of a dark-brown colour, and almost gela-
tinous ; perforation of the stomach is not very commonly cbserved,

bt the organ is often black and gangrenous.
x
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Quantity Required to Destroy Life (smulles! recorded).—One
drachm,.

Period at which Death has taken place (variable).—Death,
1n some cases, has occurred very rapidly, but in others it has been
protracted to the fifth day.

Mode of Extraction from the Stomach.—If the liquid con-
tents be very acid, they may be filtered at once; but if these are
not very acid, they should be boiled with distilled water before
filtration. If the contents be highly coloured, they should be
boiled for some time with well-washed animal charcoal, being
afterwards filtered and concentrated by evaporation. They may
then be acidulated with acetic acid and acetate of lead added;
oxalate of lead is thrown down; this may be diffused through
water and into it sulphuretted hydrogen passed; the lead will he
precipitated as the black sulphide, the oxalic acid being set free.

Tests.— (1) Nitrate of silver gives a white precipitate of oxalate
of silver which 1s soluble in cold nitric acid, and when heated on
thin platinum foil is entirely dissipated in white vapour, with
slight detonation. (2) Sulphate of caleium gives a white precipi-

tate of oxalate of calcium, soluble in the mineral, bul not in the
vegetable, acids.

HYDBOCYANIC ACID. PRUSSIC ACID.

Symptoms of Poisoning.—'hese vary according to the amount
of the poison taken,a large dose seeming to produce instantaneous
death by its “ lightning action.” If death is not immediate, there
will be a hot, bitter taste in the mouth, with increasing giddiness
and weakness, severe pain in the head, and gradual confusion of
ideas, insensibility .eiu.mm}j loss of muscular power superveniug ; the
eyes are bright, the face pale and bloated, the breathing becomes
stertorous, and death may oceur from guffocation : thé odour of
the poison will probably be observed in the breath; the hands
may be violently clenched, the eyes glistening and fixed, with wide
dilatation of the pupils. A shriek may just precede death, ' hich
occurs probably thrcugh shock. ]

Treatment.—1his may be general, e.q., cold affusion, artificial
respiration, and the application of ammonia to the nostrils; or
chemical, e.g., a mixture of a protq and a per-sulphate of iron
with a caunstic alkali may be given internally, forming the inert
Jerrocyanide of potassium, and, should the mixture become acid,
the inert Prussian blue will be formed. Of course, in addition to
the above r10de of treatment, vomiting may be excited by tickling
the fauces with a feather, or by the exhibition of common salt
mustard, and sulphate of zine. If possible, the stomach-pump
may also be used.

Post-mortem Appearances.—In some cases there have been

no morbid appearances at all ; frothy foam may be found about
the mouth, and the stomach and inlestines may be sometimes con-



PRUSSIC ACID, I47

gested, although they are often quite natural. The brain usaally

resents turgescence of vessels with effusion of serum into the
ventricles, the odour of the poison being easily recognised. The
lungs, liver, spleen and kidneys are invariably gorged with blood.
The bile has often been noticed to be of a deep-blue tint, the
arterial system is empty, but the venous system is invariably gorged
with dark-coloured blood. The 0lood may be black or of a
cochineal-red colour ; it is sometimes fluid and sometimes coagu-
lated, and frequently exhales the odour of the poison. These
appearances may be observed in whatever way the poison may be
ugministered, whether introduced into the rectum, or vagina, or
applied to wounds or to the conjunctiva.,

Quantity Required to Destroy Life (smallest recorded).—Nine-
tenths of a grain of theanhydrous acid (=45 minims of the officinal
acid).

Period at which Death has taken place.—This may be in-
stantaneous, but is modified by various circumstances.

Mode of Extraction from the Stomach.—Try to detect the
odour. If tke contents are .alkaline, add diluted sulphuric acid,
and place the mixture in a vessel standing in a basin containing
warm water at 60° Fahr., and then apply to the rising vapour the
following tests:—(1) Moisten a glass slide with nitrate of silver;
a while cyanide of silver will be formed ; this is (a) soluble in
boiling nitric acid, and (b) when heated gives off cyanogen gas,
which, when lighted, burns with a rose-coloured flame. (2) Moisten
another slide with sulphide of ammonium ; a white sulphocyanide
of ammoniam is formed, and on the addition of perchloride of
iron to this a blood-red solution {sulphocyanide of irom) results,
which is discharged by corrosive sublimate.

The general method adﬂ}ll.)ted, however, 13 to distil the contents
of the stomach at a gentle heat, and collect the rising vapour in a
receiver, which is kept cool by being placed in cold water. If the
amount be very small, caustic potash or nitrate of silver may be
placed in the receiver, so as to fix the acid by the formation of the
cyanide of potassium or the cyanide of silver. :

Tests,—(1) The silver test; nitrate of silver (see above).
(2) The sulphur test ; sulphide of ammonium and perchloride of
irou (see above). (3) The iron test; first add liquor potass® to
the acid, then a proto- and a per-salt of iron, and lastly a drop or
two of strong Buﬁ‘phuric acid ; Prussian blue 1s developed.

When dealing with the acid in the form of cyanide 0} potassium,
it will not be necessary to add caustic potash to this last test.

POISONING BY THE CYANIDES.—Death has resulted
rom both cyanide of potassinm and cyanide of mercury; the
symptoms of poisoning by the former being similar to tﬁuse of
poisoning by prussic acid, and in the latter, allied to those of

poisoning by corrosive sublimate.
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ACONITE. ACONITUM NAFELLUS.

The Monkshood, or Biue Rocket, contains an alkaloid, aconitina,
which is probably the most powerful poison known.

The aconite root has been eaten in mistake for that of the horse-
radish. The characters and differences between these roots are
shown in Figs. 117 and 118.

Fic. 117,

I
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a. Aconile (Aconitum Napel-
145) showing the conical shape of

the root and its throwing off a @. Horseradish (Cochlearia Armoracia)

number of curling fibres. &, The root. 4. The leaf. The horseradish stick is
leaf. The figure is the*size of cylindrical in all its branches, and throws
the root, but it may attain two off straight rootlets; it is externally buff-
or three timesthis size, coloured, whereas the colour of the aconite

root is dark nut-brown,

Symptoms of Polsoning.—There are numbness and tingling in
the mouth and throat, soon becoming general; vomiting is a
frequent symptom, purging not so common. Sensibility becomes
diminished, there is ringing in the ears and deafness, with dimness
and perhaps loss of sight ; frothing at the mouth is not uncommon :
the numbness of hmbs, and tremblings, increase rapidly resulting
at last in complete paralysis of both extremities; vertigo is not
uncommon, but the mind 1s usually clear,
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The power of speech disappears, and the breathing becomes slow
and laborions, with intense prostration of strength. There is
fearful dread of approaching death.

Cold ‘clammy sweats, intense bloodlessness of the lips and
countenance are common; the pupils as a rule are contracted, but
they have been dilated.

Death may occur from one of three causes: by shock, asphyxia,
or syncope.

Treatment.—An immediate emetic of sulphate of zinec. Finely
powdered charcoal may be given, but the stomach-pump should be
used immediately afterwards. Brandy and ammonia, and strong
tea and coffee, should be given freely; advantage may be derived
from liniments and from friction to the limbs and spine. .

Mustard plasters may be applied to the pit of the stomach, and
slicht galvanic shocks to the heart.

Post-mortem Appearances.— General venous congestion;
usually more or less engorgement of the brain and its membranes,
the lungs and the liver. More or less blood, usually fluid and
dark, is contained in the right cavities of the heart. Finally, there
are in general indications of gastro-intestinal irritation.

Quantity Required toc Destroy Life.~60 grains of the root,
-« grains of the alcoholic extract, and one ounce of the tincture have
caused death. Bad gymptoms have arisen from the mere inhala-
tion of the aconite dust, wlnlst powdering the root.

Period at which Death takes place.—Symptoms may appear
in a few minutes, to one or two hours. Death generally occurs
within 3 or 4 hours; one case has been delayed for 20 hours, and
another took place in 20 minutes.

Mode of Extraction from the Stomach.— Search should be made
carefully for parts of the plant, for the purpose of identificatinn.

The contents of the stomach and intestines should be placed
in a clean, wide-mouthed bottle, and, when made acid by a few
drops of acetic or hydrochloric acid, heated with a considerable
amount of alcohol, and set aside for some hours in a warm place.
T'he materials should then be filtered through thick blotting paper,
and the filtrate treated with excess of subacetate of lead, and the
precipitate again filtered; through the clear filtrate sulphuretted
hydrogen should be passed, in order to get rid of the lead as sul-
phide. The clear filtrate should be evaporated to dryness, and the
residue dissolved in a few drops of water, acidulated with acetic
acid, This alcoholic extract should be supersaturated with bicar-
bonate of potassium, and the alkaloid (aconitina) extracted either
by ether or chloroform. )

The extract should be tested as to its power of producing
numbness and tingling, by rubbing a small portion with the finger
on the gums and lips. If this proceeding fails, it is doubtful
whether any further attempts will be of any use. The presence
or absence of aconite must be judged more by the physiological
action and symptows than by chemical tests. :
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Tests for Aconitina,—1. The physiological action :—(n) Rub-
bed inside the gums, the sense of tingling and, numbness.
(b) Given to small animals. causing staggering, weakness, laborious
breathing and convnlsive twitchings, and diminution of common
sensation (small pins being stuck into a dog under the intuence
of the poison cansing no pain). (c¢) lodine or iodide of potassium
gives, both with the alkaloid and its salts, a reddish-brown amor-
phous precipitate. -

.IFIE-IT.&'E-IS. DIGITALIS PURPUREA. THE PURPLE
FOXGLOVE.

All parts of this plant are poisonous, from the presence of an
alkaloid, digitalinum. ‘The leaves are shown in Fig. 119,

Symptoms.—Nuausea, purging, vomiting, and pain in the abdo-
men, with giddiness, headache, and dimness or loss of sicht. The
pupils are dilated and insensible. The pnlseis irreanlar, slow, and
weak. Stupor and syncope succeed.

Post-mortem Appearances.—(ongestion of the brain and its
membranes, and inflammation of the mucous membrane of the
stomach.

Igitalis purpurea.  The leayes

Treatment.—Stimulants, aperients and emeties, and inlfusions
contaiming tanuiu—viz., tea, coffee, ouk-bark, walls, -
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Tests for Digitalinum. This 1s a white substance only slightly
soluble in water; with hydrochloric acid it turns yellow, passing
to green. When evaporated to dryness and treated with sulphuric
acid, a rose colour 18 developed, which turns to a mauve with
bromine vapour. Its action on the frog’s heart is characteristic,
causing irregularity in the beats, stoppage of the ventricle in the
white, contracted state, with retention of the voluntary power
when the heart stops, and for quite 15 to 20 minutes afterwards.

For extracting Digitalis from the stomach, recourse must be had
to Stas’s process.

VERATRINA. SCHENOCAULON OFFICINALE.
SABADILLA.

The poisonous action of the Sabadilla (Fig. 120) is due to the
action of its contained alkaloid veratrina, of which ;.- grain has
produced in the human subject dangerous symptoms, accompanied
by collapse.

Treatment.—Kmetics, the stomach-pamp Fic Toe
and powdered charcoal, tannin infusions and
stimulants must be used ; opium combined
with purgatives may subsequently be em-
ployed.

Tests.—1. Veratrina possesses no smell,
but, when applied to the nostrils, induces
violent and uncontrollable sneezing.

2. Sulphuric acid first turns the alkaloid
yellow, tﬂen a rich crimson. When the acid
1s gently heated the red colour appears in-
stantaneously.

3. Nitric acid changes it to a light red,
becoming yellow.

COLCHICUM AUTUMNALE. THE
MEADOW SAFFPRON.

This plant with its leaves and fruit is shown
in Fig. 121,

Symptoms.— T hese may commence at once, ;
and are rarely delayed beyond three hours. B e
There are pain, purging and vomiting of Officinale.
matters often mixed with:blood; cramps, _ - The fruit-bearine
scynetimes convulsions, thirst, intense irrita- & The root, bulb, and
tion of the throat, great coldness and pros- leaves.
tration, and dilated papils. ~ Not unusualltrr the symptoms re-
semble very closely those of malignant cholera. Suppression of
urine and delirium have been observed. - Death has resulted in
seven hours, but has been delayed for eight days; in most cases
it takes place within twenty-four hours.:
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Recovery is on record after 1 ounce of the wine'of colchicum
and 1 ounce of the tincture respectively; and death has followed
the taking of 1 ounce of the wine, a tablespoonful of the seeds,
48 grains of the dried bulb, and a handful of the flowers.

. Post-mortem Appearances. — 1he
Fic. xar. stomach and intestines are almost always
inflamed. Purple patches are often seen
on the skin, and sometimes on the iuternal
oreans; the bladder is usunally empty, the
heart full of coagulated.blood, and the
liver, spleen, brain and spinal cord are
generally congested. . :

The alkaloid colchicina is said to be
identical with Veratrina, but this is donbt-
ful. It does not produce the violent sneez-
ing which is characteristic of Veratrina, It
yields with nitric acid a reddish violet
colour, soon passing off.

INEBRIANTS.

ALCOHOL.

Alcohol, like ether and chloroform, in-
duces narcotism ; delirium with excitement
18 often an early symptom, and it.is suc-

Colchicum Autumnale. a. ceeded by naused and vomiting. Death
The “ﬂ‘!’*‘im'ﬁ plant. ”-ﬁ‘iﬁ' may result, the heart becoming paralysed,
::;Téq.m:*.] Lesves and fruit. . OT a condition may be established resem-

bling apoplexy.

When pure, aleohol is a colourless volatile liguid which cannot
be frozen, and which is very inflammable.

Symptoms of Acute Poisoning.— 'hese are giddiness, confusion
and headache, leading to deep stupor and coma. Vomiting may
set In and recovery follow, or death may result. . The pupils are
usually, but not invariably, dilated.

Post-mortem Appearances.—1he lining membrane of the
stomach is of a deep-red colour, and the cerebral vessels and mem-
branes are sometimes congested. The lungs are congested and the
blood is fluid. Rigor mortis is persistent.

Treatment.—The stomach-pump may be employed in addition
to cold affusion, ammonia, and galvanism.

Tests.—Its odour. Upon the addition of diluted sulphuric asid
and bichromate of potassium, aleohol turns green, and evolves
aldehyde.

Method of Extraction from the Stomach, &ec.—If acid, the
contents of the stomach should be neutralised with carhonate of

sodium..~ They shnulq then be placed in a retort, and carefull
distilled.»_The distillate=should .Le collected and mixed with chlo-
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ride of calcium or anhydrous sulphate of copper, and again distilled.
The distillate is finally shaken with dry carbonate of potassium,
some of the supernatant flzid being drawn oft for testing purposes.

A person may be found in an unconscious state. This uncon-
sciousness may be caused by drunkenness, narcotic poisoning,
epilepsy, uremia, or by councussion from a blow or a fall. "The
history is of great importance.

In Narcotic Poisoning, the pupils are usually contracted. There
is no hemiplegia, no remission in the insensibility, but there is
increasing coma.

In Drunkenness, it is possible to arouse the patient to some
extent, since tlie insensibility is not complete. There 18 no hemi-
plegia, and the smell of alcohol may be detected in the breath. It
must not, however, be forgotten that an apoplectic attack and
drunkenness may coexist, and that therefore a very careful opiniou
must be given.

If resnlting from Epilepsy. the duration of the attack will not
ve long, and there will be a history of previous attacks.

In Uremia, hemiplegia is absent. Upon drawing off the urine,
this fluid will be found to be albuminous, and probably dropsy
will be found in various parts of the body.

With Concussion, there may be bruises or injuries on other parts
of the body, possibly bleeding from the nose or ears, and other in-
dications of the insensibility arising from accident.

Drinking to excess sometimes occasions a form ot delirium known
as Delivium Ebriosum, which differs pathologieally from delirium
tremens, but may be sometimes mistaken for it. Here the del-
rium 1s active, sometimes violent. and sometimes hilarious; it is in
reality a form of acute mania induced by cerebral congestion asso-
ciated with the immediate effects of alcohiol npou the brain, aud
may be considered a variety of cerebritis, or inHammation of the
brain. This condition is caused, not Ly habitual alcoholic indul-
gence, but rather by a single protracted paroxysm of drinking. It
lasts only for a short time, but may in some cases be followed by
delirium tremens. .

Alcoholismus, Alcoholism, or prolonged, excessive, and habitual
indulgence in alcohol, viz.chronic poisoning by alcohol,enters largely
into the causation of numerous affections, as cirrhosis of the liver,
fatty liver, epilepsy, gastritis, pyrosis, and other forms of dyspepsia.
and diseases of the kidneys (Bright's disease); it indirectly favours
the production of nearly every disease by diminishing the resisting
power of the system, and it also increases the fatality by lessening
the capability of overcoming the tendency to death. T'he nnmaode-
rate use’of alcohol acts deleteriously upon the whole economy. 1n
chronic alcoholism the powers of digestion are impaired, the appe-
tite is partially destroyed. the muscular system weakened, and the
generative function decays, The skin aud muscles becowe Hahby.
Pain in the Lack and limbs frequeutly occurs. The breath and the

— - —— ———— e —
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emanations from the skin have a ‘characteristic odour. The per-
ceptions are blunted, deterioration of the moral and intellectual
faculties takes place, until at last the inebriate has but one desire
in life—viz., to satisfy the morbid craving for alecohol. This con-
dition constitutes the disease known by the name of Dipsomania.

ETHER..

This substance, when pure, is a limpid, colourless liquid.

Symptoms.—\When taken in a liquid form, ether produces the
same symptoms as alcohol. When 1t is inhaled in vapour, pro-
longed, slow and stertorous breathing results; the surface of the
body becomes cold, the lips blue, and the face pale; the pulse is at
first accelerated, but afterwards slows; the muscles become relaxed
and fabby ; the pupils are dilated, the eyes becoming fixed and
glassy ; an=msthesia 1s deep and well marked ; coma succeeds, with
complete abolition of sensation; nausea and vomiting are not un-
frequently present.

Post-mortem Appearances.—1 here is congestion.of the brain
and lungs and of the vessels at the upper part of the spine. The
heart’s cavities are filled with linnid dark blood.

. Treatment.—In pcisoning by the liquid, l_.1;]1«.‘.‘ stomach-pump
should be employed, enetics being used afterwards. Exposure to

ure air, cold affusion  artificial respiration, and galvanism are
mdicated when inhalation has proved dangerous.

Method of Extraction from the Stomach.—Thisis the same as
with alcohol poisoning. During the distillation, some of the vapour
should be passed into a concentrated solution 6f bichromate of
potassium, sulphurie and nitric acids, and the reaction observed as
for alcohol.

Tests.—The vapour of ether burns with a smoky flame, carbon
being deposited. With bichromate of potassium and diluted sul-
phuric acid, ether turns green, evolving aldehyde.

CHLOROFORM.-

This is a.very volatile,, colourless liquid with a sweet taste
and pleasant odour. . It gives off a dense vapour.

Symptoms,—Locally an irritant. 'When swallowed, it caunses
symptoms of irritant poisoning, rapidly succeeded by coma: When
inhaled, produces symptoms similar to those following the adminis-
tration of ether, but musecular relaxation and insensibility appear
much sooner. Death appears to result from paralysis of the respi-
ration or circulation; it is probable that chloroform acts directly
upon the nerve centres.

Post-mortem Appearances.—In many cases, the appearances
of death by asphyxia. On opening the bgd}r, the ndunflgf chloro-
form is often perceptible. The heart is often coliapsed and flabby.

Treatment.—Cold affusion and the treatment proper to as-
Phjxia. - Bleeding from the jugular vein may be beneficial.

Mode of Extraction from the Stomach.—The suspected sub-
stances are distilled at 120° Fahr. in a reseiver, through the neck of
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which passed a tube bent at right angles, The horizontal portion
of the tube outside the receiver passes over a flame: as the vapour
of the chloroform (CHCI,) passes along this horizontal tube, it is de-
composed by the heat into chlorine, hydrochloric acid and carbon.

The chlorine may be known by applying to it some starch-paper
dipped in 10dide of potassium, the iodine being set free and forming
the blue iodide of starch ; the hydrochloric acid, by its reddening
blue litmus paper; and the carbon, by its black deposition.

_Tests.—1he odour and taste. It burns with a green flame, and
dissolves caoutchoue, gutta-percha and campher. »

CHLORAL HYDRATE.

This substance is obtained by passing' dry chlorine through
absolute aleohol. It has a characteristic odour and taste.

Symptoms.—A pure hypnotic in medicinal doses, producing deep
sleep, which 1s succeeded by loss of consciousness.  The face may
become flushed, and the pulse quick. A peculiar eruption has been
stated to be produced by the prolonged use of this drug. In
poisonous doses, profound sleep results, passing into coma, from
cessation of the circulation and respiration. The quils are ab
first contracted, and then dilated. The action of chloral hydrate is
supposed to be due toits decomposition in the blood into an alkaline
formiate and chloroform.

Mode of Extraction from the Stomach.—The “suspected
matters are first treated with potash, to form a formiate of potassium
and chloroform, the latter being tested for as previously deseribed.

-y

CARBOLIC ACID. HYDRATE OF PHENYL.

Symptoms of Poisoning.—Immediate vertigo and intoxication,
accompanied by intense burning Iiﬂ'i"’ extending from the mouth
to the stomach, and by occasional vomiting of frothy mucus; the
ppils are invariebly coulracted, the pulse ia_ rapid_and intermit-
tent, the breathing stertorous, and the breath smelling strongly of
the poison. Any urine passed is dark-coloured and smoky, but
there is frequently complete suppression of urine ; infense comn
may supervene with convulsions. Death may occur rapidly from
syncope, or may be prolonged, when it will be probably due to
apnaca. 'I'he chance of recovery is very slight. Death occurs
usually in from thirty minutes to four hours, the shortest recorded
period being ten minutes, and the longest sixty hours. Six or
seven drops of this acid may cause dangerous symptoms, but the
recorded deaths have been generally caused by one or two onnces,
which, of course, is a much greater quantity than is-nmecessary to

rove fatal. When used as. an injection, or externally applied,
fatal results.have followed.

Treatment.—1'he stomach-pump mmay be employed, and oil and
demulcent drinks administered. Sulphate of sodium (Glauber salts)
has been_proposed as an_antidote.ss Emetics are of little use, in
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consequence of the marked anzsthesia of the gastric mucous memn-
Frane. but injection of stimulants may be tried, to counteract col-
apse. :

Post-mortem Appearances.,—The esophagus and mouath are
white and corroded, the brain is sometimes congested, flmd being
found in the ventricles, which smells strongly of the acid. The
stomach is generally white, thickened and contracted, but some-
time:a ;t_ is intensely congested, and the mucous membrane de-
stroyed.

Mode of Extraction from the Stomach.— Unless the odour of
the carbolic acid can be detected, no tests are likely to be of any
avail. For the recovery of the acid, all that is necessary is to mix
the organic matters with diluted sulphuric acid, and distil.

Tests.—1.. The odour is the most delicate test. 2. It precipi-
tates collodion and albumen. 3. By mixing the acid with one-
fourth of its volume of liquor ammoniz, and adding a trace of a
solution of a hypochlorite, and gently warming the mixture, the
liquid assumes a blue colour, and, if this be acidulated, it turns red.
4. Neutral perchloride of iron, when added to the acid, developes a
violet ‘colour, the intensity of which entirely depends upon the
strength of the reagents employed. 5. Solution of ammonia and
of chlorinated soda give a deep purple coloration.

NITRO-BENZOLE, or ESSENCE OF MIREANE.

This is a heavy liquid of a yellow colour with an odour of oil of
bitter almonds; 1t is prepared by the action of nitric acid on
benzole.

Symptoms.—Headache, stupor, and intoxication, with dilated
pupils, tollowed by convulsions and death.

ANILIN.—The gymptoms are essentially those of nitro-benzole,
but they perhaps commence earlier. In acute cases, death usually
occurs from coma. The anilin dyes are obtained by treating anilin
with oxidising agents, especially with arsenic; and when anilin-
dyed fabrics have been worn next the skin, painful and obstinate
eczematous eruptions have occurred, from the presence of this
metalloid.

BENZOLE or BENZINE,—This limpid, colourless fluid gives
off a highly-inflammable vapour, both the liquid and the vapour
having poisonous properties.

OIL OF TURPENTINE.——The properties of this liquid are
partly narcotic and partly irritant. ln some instances it has pro-
duced violent irritation ot the urinary organs, and in others intoxi-
cation, succeeded by collapse, coma and convulsions.

EREASOTE.—This substance in a large medicinal dose has
produced gastric and intestinal irritation with headache, giddiness,
and drowsiness.

FUSEL OIL (potato spirit,amylic alcohoi) acts as an inebriant,
causing headache, iiddineaa and staggering.

oil of Dippel.—A product of the destructive distillation of bones



(hartshorn); it causes vomiting, and gastric and intestinal irritation,
with strong corrosive action on the gullet, and mouth.

Coal Naphtha has caused intoxication, furious delirium, and
stertorous breathing. TR eI

NITRO-GLYCERINE is.a powerful poison, both as aliquid and
in vapour. Small doses produce intense headache and violent
beating in the temples. In fatal cases, death has resulted from
coma without convuleions, after cyanosis and intense dyspncea.

PURGATIVES.

Symptoms.—The following drugs produce vomiting and purg-
ing, pain in the abdomen, cramps, strangury, and tenesmus,
followed: by collapse, and sometimes accompanied.by drowsiness
and slight nervous symptoms.

Post-mortem Appearances.—lnflammation of the alimentary
canal, redness, ulceration, softening, and effusion of dark blood
into the submucous tissue, ; )

Treatment.— Diluents, stimulants to counteract collapse, and
opium for the relief of pain.

ALOES.—The inspissated juice of the leaf of the Barbadoes and
Socotrine alees forms a leading ingredient in quack pills, and, mixed
with powdered canella, constitutes the well-known higra picra, or
holy bitter. Both the quack pills and this powder have proved
fatal in large quantities. The active Princip?e of aloes is aloin,

Fi:G. 122, FiG. 123.

Aloin, prepared from Barbadoes Aloes
(Aloe Viuelgaris), Microscopical appearance,

Aloe Socotrina or Aloe
Fervyi; the plant.

which gives a yellow colour with cold sulphuric acid, changing to
green when heated,
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In acute and chronic poisoning of animals by aloin, albuminuria
has been observed. 3

Fig. 122 shows the Aloe Socotrina or Aloe Perryi (the plant),
and in Fig. 123 is seen the active principle Aloin, prepared from
Aloe Barbadensis, the Aloe Vulgaris.

JALAP (Ipomoea Purga).—This is a drastic purgative yielding
an active principle, convolvulin, giving with cold sulphuric acid a
yellow tint, changing to red-brown when heated.

CASTOR-0OIL SEEDS (Ricinus Communis).—These seeds
act upon the stomach and intestines with a violence out of all
proportion to the action of the oil which they would yield by com-
pression. Three seeds proved fata] to an adult in forty-six hours.
The seeds themselves present a beautifully-marbled appearance.

CROTON OIL (Croton Tiglium).—The oil of the seeds had
proved fatal, with symptoms of acute irritant poisoning and col
lapse, resembling most severe cases of cholera. The seeds presect
a dull, dirty appearance. The leaf of the plant is shown in Fig. 124:

FiG. 124.

Leaf of the Croton Tiglium.

ELATERIUM,.—This is a drastic hydragogue purgative. Itis
on record that a medical man in Paris, jrm113rf:gljrg;?]:lrn::npl;lg'lEi carrying a
specimen of the plant in his hat for twelve hours, became a’Fected!
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with severe pain and tightness in the head, purging, colicky pains,

fever and bilious vomiting.
HELLEBORES.—1T'he true Hellebore (Helleborus Orientalis),
the Black Hellebore, ** the Christmas rose ” (Helleborus Niger), and

Fi. 125,

3

Secale Cereale,
the  comamon e,
S The palea,

Secale Cornntnm, the spurved rye. The full-grown ear
: of rye, strongly infected with ergot (natural size).
a a. Mature ergot.



160 TOXICOLOGY.

the Stinking Hellebore (Helleborus Feetidus), all produce violeni
symptoms of gastric and intestinal irritation.

ABORTIVES.

ERGOT OF RYE., SECALE CORNUTUM.

This is the product of a fungus (the Claviceps purpurea) attack
ing and replacing the grain of the rye (Secale Cereale, Fig. 125).
The diseased grains occupy the ear of the plant; each grain is deep
purple, and somewhat resembles the spur of a cock (Fig. 126).

Symptoms,—Cases of poisoning by ergot of rye have chiefly
taken place from eating brend made of ergotised grain. The bread
soon becomes moist, and wanting in firmness.

Fic. 147,

Juniperus Sabina in fruit.

The activity of ergot used to be aseribed to two prinoiples, ergotin
aud ecbolin, but the latest researches have indicated the following :—
Erqgotinic acid, sphacelinic acid, and an alkaloid cornufine.

’f‘wn different poisonous conditions are produced by ergot, and
they may oe present, either singly or combined :—

(a) Convulsive or Nervous Ergotfsm,—In which the prominent
symptoms are giddiness, cramps, and convulsions.

(b) Gangrenous Ergotism.—Beginning with a peculiar creeping
sensation, the limbs becoming insensible, and finally shrivelling up
and dropping off at the joints,
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The general symptoms of a poisonous dose are nausea, vomiting,
and stupor, both the frequency and force of the pulse being dimin-
ished. The amount of urige 1s increased under 1its influence

Tests.—Ergot gives with liquor potassm a lake-red tint, and
develops an odour of herring’s brine, due to trimethylamine,

SAVIN, JUNIPERUS SABINA.

This plant yields a round purple fruit in size about that of a
currant. It is shown in Fig. 127.

Symptoms.—These do not come on immediately; there are
usually vomiting, pain, and violent tenesmus, succeeded by coma.

If the patient is pregnant, abortion may or may not occur.

Death has resulted in fifteen or sixteen hours after swallowing
Ehe poison, and, on the other hand, it has been delayed for several

ays.

Post=-mortem Appearances.— Usunally congestion of the capil-
lary and venous systems, the blood being black, and the heart full,
especially on the right side. _There is a specific action on the
vessels of the lower bowel, inflammation and turgidity being iu-
duced. The true action of savin with regard to its supposed abor-
t ve power is due to ils action on the lower bowel, the uterus par-
ticipating in the general plethora of the intestinal system. Savin,
however, very frequently fails to produce abortion, even when it
produces violent symptoms of poisoning.

Mode of Extraction from the Stomach.—The contents of the
stomach, 1f powdered savin unas been taken, will probably appear
of a green colour, and the microscope will show the coniferous
structure of the herb. The organic matter should be distilled,
when a turbid liquid will come over, tasting and smelling like oil
of savin. To this liquid ether should be added, when 1t will in-
stantly clear, and on evaporation the oil will remain behind.

By rubbing the herb in a mortar the odour may be developed.
The watery solution strikes deep green with perchloride of iron,

IRRITANTS WITH NERVOUS SYMPTOMS.

ENANTHE CROCATA (the Hemlock, Water Dropwort)
somewhat resembles celery ; its root is rather like the parsnip. A
very small picce has proved rapidly fatal, with symptoms of violent
intestinal 1rritation, tetanic spasms and acute pain. Like the
three following, this plant belongs to the order Umbellifers.

CICUTA VIROSA (the Water Hemlock or Cowbane).—
The root-stalk of this plant has been mistaken for parsnip. Ib
produces tetanic spasms, dilatation of the pupils, insensibility,
vomiting, diarrheea and coma. Corrosion and perforation of the
stomach have been observed on post-mortem examination.

PHELLANDRIUM AQUATICUM (the Fine-leaved Water

Hemlock) bas also been -mistaken for parsnip.
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JETHUSA CYNAPIUM (the Fool’s Parsley has been mis-
taken for parsley, and its roots for young turnips. It has been
stated to produce heat in the mouth, vomiting and nausea with
headache, trismus (lockjaw), stupor and dilatation of the pupils.

TAXUS BACCATA (the Yew).—The leaves aud berries pro-
duce symptoms of irritant poisoning, accompanied by insensibility
and convulsions.

CYTISUS LABURNUM.—This plant contains an alkaloid,
Cytisine, and produces irritation of the alimentary canal, convul-
sions, dilatation of the pupils and rigidity of the limbs,

SIMPLE IRRITANTS.

ARUM MACULATUM (Lords and Ladies, Cuckoo Pint),
—All parts of this plant are irritating and acrid.

DAPHNE MEZEREUM.—Mezereon yields bright-red berries,
which have been taken by children in mistake for currants.

RANUNCULUS (Crowfoot, Buttercup).—There are fifteen
species of ranunculus, most of them having more or less irritating
properties. Those considered the most polsonousd are Ranunculus
flammula, bulbosus, and sceleratus; the Ranunculus arvensis and
acris are less injuricus. The juice of the plants acts as a powerful
vesicant.

BRYONIA DIOICA (the Wild Vine or White Bryqny)
and TAMUS COMMUNIS (the Black Bryony).—Both pos:
sess 1rritant properties.

The symptoms, treatment, and post-mortem appearances of all
the above arc those of irritant poisons in general.

ANIMAL IRRITANTS
CANTHARIS VESICATORIA.

This insect is commonly known as the
Spanish Fly(Fig.128). The flies(Cantharides)
collectively have been given, in the form of
powder and tincture, to excite the sexual pas-
klom, to procure abortion, or merely for a joke.

‘The cantharis contains an active and iyri-
tant poison, termed cantharidine, which
crystallises in colourless plates, and is pos-
sessed of strong blistering properties. It also
sublimes without residue, and with it sul-
phuric or nitric acid produces no change of
colour. The one-hundredth of a grain of can-
tharidine will raise a blister on the lips.

{_'ﬂi}f.-"uu:f.-. I estealoria. o g
The Spanish Fly or Blis. Symptoms.—These are: a burning sen-
ter Deetle! _sation 1n the mouth, throat, and pit of the
stomach, great pain in swallowing, thirst, bloody stools, and vomit-
ing of bloody mucus, mixed with shining green particles (when
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the substance has been taken in the form of powder), priapism
with inflammation and swelling of the genitals and distressing
strangury ; occasionally tetanic spasms, convulsions, and delirium.
Fatal Dose.—One ounce of the tincture of cantharides.
Fatal Period.—Twenty-four to thirty-six hours.
Treatment.— Emetics and thick warm liquids. Opiate injections
into the rectum and bladder, and opium suppositories. Leeches
should be applied if much inflammatory action is present.
Fost-mortem Appearances.— [ he mouth and gullet are usually
found denuded of mucous membrane, and the alimeutary canal,
genitals and urinary tract are commonly the seat of intense inflam-
mation. Portions of the wings and the wing-cases of the insects
may be found in the stomach, and detected by the microscope.
Detection after Death.—Particles of the insect should be
looked for ; if is said they are more likely to be found in the large
intestines. They have a great power of resisting putrefaction,
and may be found months after death. The particles should be
acted upon by chloroform or ether, the solvents poured off and
evaporated down, and the extract applied to the ear of a rabbit
to note whether a blister is produced.

POISONOUS FOODS.

Meat may beconte poisonouns under certain circumstances. In
some cases, as with pork, no cause for the poisonous action can be
assigned, and 1t is then probably due to i1diosyncrasy, although at
times definite changes in the meat can be traced.

Putrid meat induces symptoms of an irritant poison, vomiting and
purging being both the symptoms and the cure. Gangrene and
scurvy have resulted from the ingestion of putrid meat, and bad
symptoms have resulted from partaking of musty bacon, decaying
mutton, and mouldy veal. The Wurtemberg-sausage poison 1s an
instance of the evil effects produced by modified putrefaction, since
these ill-effects do not result if the sausages are allowed to undergo
complete putrefaction. It is stated that the poisonous action 13
due to a minute fungus, the Sarcina botulina, and 1t 18 supposed
that this active body is developed by partial decomposition, and
destroyed when the decomposition 1s perfect. The symptoms
scldom appear 1n less than twenty-four hours, and frequently after
a much longer period, terminating with convulsions between the

third and eighth day, or by a very prolonged convalescence if the
case ends favourably.

TRICHINA SPIRALIS —TRICHINIASIS—
TRICHINOSIS.

'I'he trichinme are exceedingly minute worms, and are fourd in
the muscular tissue, each being coiled up within an oval cyst, and
appearing to the naked eye as tiny white grains. The colour of
the offected muscles is pale reddish-grey, speckled with small light
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points of trichinze, which exist in all stages of development, lying
upoun and within the sheaths of the muscular fibres. They have
been found in all the voluntary muscles, and have been seen in
the heart’s substance. DT, 4

Microscopically the Trichina spiralis appears of a spiral form,
coiled up within the sarcolemma of the muscular fibres (Figs. 129
130). Fic. 130.

Trichina Spiralis, coiled up wwithin its

Cyst, with groups of fatty cells at ejther Trichina Spira

fis, wemoved from ils
end. X sgo.

cvsté, @, The mouth ; & commencement
of the alimentary canal; ¢ and &, tubular
sac with granular body, extending to e,

the anal extremity.

Symptoms.—Great depression and lassitude, loss of appetite,
and sleeplessness. There is fever, with severe muscular pains, and
occasionally swelling of the joints, with cedema of the face apd
eyelids, succeeded at times by persistent painful contraciions of
the flexor muscles of the extremities. Frequently the diseaso
commences with diarrhaea, sometimes typbous symptoms super-
vene, the patient dying unconscious ; but the malady usually ends
In pneumonia. When fatal, trichinosis runs its course within a
mouth from the reception of the parasite.

Source of the Parasite.— Very rarc in this country, but
common in Germany, from eating imperfectly cooked or raw pork
or sansages. As soon as the ova are introduced into the stomach the
’frrmhmge commence to develop, numberless embryos being produced
in the intestines, from which they advance to the muscles, setting

up violent symptoms until they become enveloped in capsules, in
which condition they are harmless,

B+ diiins—— ~T i

T ot
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Treatment.—This must consist in avoiding Germau sansages
or raw or under-done pork, since no remedy is known which is
capable of killing the trichinm. Santonine, being a substance
which is rapidly admitted into the blood, may be tried.

POISONOUS FISH.

Some fish, as the conger-eel, the mussel, and the oyster, which
are ordinarily nutritive, are at times found to be poisonous ; some
are poisonous to one person and harmless to another. Of mussels,
as few as ten, six, or even one, have cansed dangerous symptoms.
It is probable that the poisonous action is due to some definite
animal poison, of which the nature is unknown, in toe fish itself.
The symptoms may appear in as soon as 10 or 15 minutes, or be
delayed for 24 hours, They are occasionally simply instances of
local irritation—sometimes a nettle-like eruption, with severe
irritation, ushered in by coryza and itching of the eyelids and
eyes, succeeded, and sonietimes preceded, by troublesome asthma-
tical indications. At times a condition i1s observed which consists
of extreme muscular debility, inability to stand, feeble action of
the heart, numbness of the limbs, epileptiform convulsions and
coma. As a rule, patients recover; but death has resulted in
3 and 7 hours. Irom time to time dangerous symptoms have
arisen from partaking of eels, crabs, oysters, lobsters, and mackerel.

The Treatment consists in the elimination of the poison by
emetics and purgatives, and in supporting the patient. Ether
appears to be useful.

CADAVERIC ALKALOIDS—PTOMAINES—
LEUCOMAINES.

These substances are formed during the process of putrefaction,
and they occasionally result from the decomposition {)F albuminoid
bodies independently of putrefaction. They bave been found in
poisonous sausages, decayed fish, ice cream, cheese, and the sea-
mussel, which Lave all proved toxic to man. Ptomaines, found in
decomposing viscera, have various kinds of action. One ptomaine,
separated from putrefied brain, produced paralysis of the ends of
motor nerves in a similar manner to curare; another from poison-
ous sausages, and from a post-mortem maceration fluid, acted like
atropine. From persons who have died from acute arsenical
poisoning, poisonous bases have been extracted, these being com-
pounds of ptomaines with arsenic—i.e., arsines; one was volatile,
and another acted like strychnina. Being found in the body after
death, ptomaines may occasion serious doubt in a case of suspected
poisoning by a vegetable alkaloid. To distinguish ptomaines
from vegetable alkaloids two separate liquids are taken, onein which
a ptomaine is contained. and another having a vegetable alkaloid :
in_each a precipitate is occasioned by iodomercurate of potassium,

"—-h,_‘__ — T —, e
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but the one in which the ptomaine is present gives, with ferrid-
cyanide of potassinm and perchloride of iron, a precipitate of
prussian blue, the ferridcyanide being reduced to the ferrocyanide.
Tn the liguid having the vegetable alkaloid this reduction does
not occur. : :

The alkaloids veratrine and morphine are exceptions to this rule.

YENOMOUS RErTILES.

In England there is only one venomous snake—viz., the common
viper or adder, the Wipera verus. Two varieties of this reptile
have been found—viz., the brown and the blue-black.

Symptoms.—Sharp pain in the bitten part, with swelling, red-
ness passing to lividity, blisters forming round the wound like a
burn, and gradually extending. There are anxiety, cold sweats,
and faintness, bilious vomiting, and diarrhcea; the pulse 1s small
and irregular, and the breathing difficult; there are sometimes
convulsions and menial disturbance,

Treatment.— A ligature should be applied immediately between
the wound and the heart, and the poison removed by suction.
Ammonia should be applied to the wound, and ..1so administered
internally. Tincture of iodine is a good application to the stinge
of venomons insects.
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AIR.

I'nE atmosphere is the gaseous envelope of the earth, and forms
the ocean of air at the bottom of which we live. Its average com-
position may be said to be the following :—

100 volumes of air contain—
Oxygen . - : : . - . 2006 volumes
Nitrogen . : : : R e i
(farbonic anhydride . 0004
Aqueous vapour (about) S I P i
Ammonia . . : £
Ozone . g
Nitrie acid . .
Marsh gas = . .
Sulphurous anhydride. . L
3

-

L] L] L] = L]
L] - - i - "

P traces

Sulphuretted hydrogen (in tuwn‘ha} ‘
Substances derived from various industrie
in different localities

/

100-:00

As most of the last-named ingredients are present in small and
variable proportion, they are generally separated first in' an
analysis of air.

By oxygen, animal life is supported ; the nitrogen' seryes to
dilute - the oxygen; carbonic anhydride and ammonia nourish’
plants; water favours the absorption of these, and ozone purifies
the air.

Of Carbonic Acid, there are present from 4 to 6 volumes in
100:00 of air. The proportion of ozone is various, but is greater
in the country than in town. To detect the carbumic acid, we
expose a vessel containing lime-water to the open air. The lime-
water soon becomes turbid, from the formation of insoluble car-
bonate of calcium. .

The amount of aqueous vapour is dependent for the most part
upon temperature, and varies with latitude, season, and region, &e.

The gquantity of ammonia in the form of carbonate and nitrate
18 small, being about 1 part in 1,000,000 of air; its presence can
only be shown by acting upon large quantities of air,

It is difficult to say where the air exactly ceases, but it seems
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that the limit is about 45 miles from the level of the sea, althongh
from the observation of meteorites it has been assumed to be
900 miles. Of course, the atmosphere having weight and elasticity,
its lower layers must be more compressed than those above them.
If the whole atmosphere were of the same density throughout, it
would reach only to a height a little more than 5 miles above the
level of the sea. :

The air is nol @ chemical compound, but a mechanical miwiure of
its constituents; for if oxygen and nitrogen are brought together
in the proportions in which they are found in air, no elevafion of
lemperature, and no alleration in bulk, take place (as is the case
when gases combine chemically), and still the mixture acts exactly
like air.

Again, when air is shaken up with water, some of it is dissolved,
Lut 1t can be easilv expelled by boiling ; upon analysis the expelled
air is found to consist of oxygen and nitrogen in the relative pro-
portions of 1 to 1'87. It would have been quite impossible 1o
decompose the air by simply shaking it up with water if it bhad
been a chemical ecomponnd ; fhe compound vrould hare dissulved as
a whole, and, upon analysis, the air expelled by boiling woull have
consisted of oxygen and nitrogen as 1 to 4, the proportions of the
original air.

The air is therefore only a mixture, since a larger amount of
oxygen 1s dissolved than ecorresponds to that contained in the
atmosphere, a fact due to the greater solubility in water of oxygen
over nitrogen.

The amount of ecarbonic acid increases with height ; but it has
been observed that oxygen frequently, at great elevations, is less
than at lower levels. Moantain air appears to contain very
little organic matter, and less oxygen and carbonic anhydride than
lowland air.

OZONE.— rnis is an allotropic medification of oxygen : it may be
called condensed oxygen, sinee it is found that this substance is
one and a half times as heavy as oxygen—i.c., three volumes of
oxygen condense to form two volumes of ozone, one of the volumes
being in = different condition of polarity to the other two

= -1- -
(O O 0). Ozoneis a gas having a peculiar, strongly oppressive
odour, which is perceptible when an electrical machine is at work.
It was discovered by Schoénbein, in 1840, who stated that it
destroyed any organic matter which might be floating in a room.
Ozone may be artificially formed by passing a series of electric
sparks through air or through damp oxygen ; by allowing a stick of
phosphorus to hang in a bottle filled with moist air, and by the
electrolytic decomyosition of water acidulated by sulphuric acid.
The chief source of ozone, however, is the electricity of the
atmosphere ; and the supposed sulphurous odour said to acccom-
pany a thunderstorm is stated to be cansed by it. Tidy states that
the maximum quantity of ozone in the air never exceeds TOOTT
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part of its bulk. This substance has the power of setting iodine
free from iodide of potassium; hence, paper impregnated with
starch and iodide of potassium is turned blue by ozone.

In Houzeau’s Ozonometer the litmus, slightly reddened, and
soaked in iodide of potassium, is rendered blue by ozone. Ammonia
gas also produces this reaction ; but reddened litmus, not impreg-
nated by the iodide of potassinm, is rendered blue by ammonia ;
this is not the case with ozone.

IMPURITIES OF AIR.

These may be divided into two groups:—

1. Ssuspended Matters.—Such as bacterial germs, plant-spores,
particles of carbon from factories, and materials employed in
various industries, and many other substances.

Dry Fog results from a stagnant and ‘dry condition of the
atmosphere, which becomes filled with dost and smoke.

The air of sick rooms, in which the ventilation has been imper-
fect, has been found to contain so much organic matter that, after
collecting and burning it, the odour of burnt horn has been evolved.
Arsenical particles from green flock-papers have produced several
cases of poisoning. The dust of grinding-shops contains numbers
of minute particles of iron, and by its constant inhalation estab-
lishes the so-called grinders rot. The sputa in “ coal-miners’
phthisis” are frequently black from the inhalation of carbon
particles. :

The mycelinm of the fungug tricophyton has been detected in the
air of a ward in which some cases of children affected with tinea
circinata were contained: Slides moistened with glycerine were
employed for collecting the dust of the ward, and they were then
examined microscopically. .

2. Gaseous Substances.—These include ammonia, hydrochloric
acid from alkali works, sulphuretted bydrogen, sewage gases, car-
buretted hydrogen, vapours from vegetable and animal bodies,
from slaughter-houses, soap-boilers, bone-boilers, and glue-makers,
andktha poisonons fumes from brass foundries and copper-smelting
works.

DISEASES originating from, or aggravated by, impure air.
—Amongst these are headache, an®mia, grinders’ and miners’
phthisis, ordinary pulmonary phthisis, typhus ‘fever, a form of
chronic bronchitis, hospital gangrene, granular conjunctivitis,
erysipelas, pvaemia, mal-developments, general malaise, and a
feeling of being out of health without any definite malady. Jail
fever and death have also resulted from dense overcrowding.

PURIFICATION OF AIR.

The materials empln{ed for this purpose are the following :—
SOLIDS.—Some substances act upon air chemically. Char-
coal; used to purify the air derived from cesspools and drains.
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It should be kept very dry. Unslacked lime is used for the
absorption of carbonic acid in wells. Sulphate of copper
removes the smell of sulphuretted hydrogen, and 1s also valuable
for treating the typhoid stools,

LIQUIDS.—Nitrate of lead solution removes the odour of
sulphuretted hydrogen from cesspools. Chloride of zinc solution
(Burnett's Fluid) 1s destructive to organic matter. Perman-
ganate of potassium (Condy’s Fluid) also destroys organic
matter, absorbs sulphuretted hydrogen, and decomposes ammoni-
acal compounds. Chromiec acid is also considered an important
antiseptic; it is obtained by acting with sulphuric acid upon
potassium dichromate.

VAPOURS AND GASES.—Chlorine destroys animal matter
in the air, and decomposes the sulphuretied hydrogen and am-
monium sulphide. cCarbolic acid covers odours, arrests putre-
factive changes, and the growth of fungi, but does mot appear
to destroy them. wWitrous acid acts upon organic matter, but
must be employed cautiously, as it may produce severe irrita-
tion of the lungs. Sulphurous acid destroys organic matter, and
has also been stated to destroy miasms. Zodine vapour arrests
putrefaction, but it is inferior to chlorine.

Bromine Vapour acts like jodine, but the vapour is exceed-
ingly irritating. Euchlorine is a substance obtained by the action
of strong hydrochloric acid upon chlorate of potassium ; its action
18 similar to chlorine, but it is not so irrtating to the lungs. :

EXAMINATION OF AIR.

The air is collected in clean glass jars, which hold about one
gallon. The air is blown into the jars with a pair of bellows, of
which the nozzle reaches to the bottom of the jars.

The substances looked for are the following, viz. :—Suspended
matters, organic matters, carbonic acid, watery vapour, and
ammonia.

The Suspended Matters.—These are detected by the micro-
ecope, the air having been drawn previously through an aspirator
over glass slides, which had been moistened by glycerine, all the
solid matter suspended in the air being thus collected upon them.

The Organic Matter.—This is determined by solution of po-
tassium permanganate, through which is drawn a definite amount
of air, the quantity of undecomposed permanganate of potassium
being estimated by oxalic acid as potassium oxalate. By this
process the amount of oxidisable matter (present in different
samples of atmospheric air) only is indicated ; it gives no indica-
tion of the source of this oxidisable matter. The same reaction is
yielded by mitrous, sulphurons and other acids present in the air,
and therefore the test is useless as indicating the absolute presence
of organic matter.

The Carbonic Acid.—This is detected by the degree of milky
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coloration that it gives with a standard solution of lime or baryta
water. If the air containg less than ‘03 per cent. of carbonic acid,
no precipitate results.

The Watery Vavour.—1his is ascertained by varions forms
of hygrometers.

The Ammonia,—The amount of this substance is shown by
Nessler's test (see ffages 101, 102, 178).

Before performing this test, the air should be drawn through

distilled water, which has been tested previously to show its free-
dom from ammonia.

OVERCROWDING.

After having been once breathed, the air is deprived of about 5
per cent. of its oxygen, acquiring instead about 5 per cent., or less,
of caurbonic acid gas, a large quantity of aqueous vapour, and a
small amount of organic matter. The characteristic and disagree-
able odour of crowded rooms, hospital wards, and bedrooms, when
improperly ventilated, is due to this organic matter, which is
dangerous to human life. ;

When the amount of carbonic acid gas in a room™has been
increased by breathing to 7 parts per 10,000, organic matter is
present in an injurious guantity. The organic matter increases
as the carbonic acid is inecreased, and, therefore, the quantity of
this latter substance present in a room may be taken to indicate
the organic impurity of the air vitiated by respiration alone.

In order to keep the air pure, at least 3000 cubic feet of air are
required by each adult per hour, and, in confined spaces, at least
800 to 1000 cubic feet of space are necessary for each person. [f
1000 cubic feet of space is allowed for each individual, the air must
be changed three times during. the hour, so that the necessary
amount of 3000 cubic feet may be supplied.

Supposing the space to be only 500 cubic feet, the change in the
air will have to occur six times 1n the hour, with the production of
unbearable drafts.

To test the purity of a room, the smell should be noticed,
whether stuffy or close. Before giving an opinion upon this point,
the individual should have been previously in a pure atmosphere
for at least a quarter of an hour,

Angus Smith’s method is the following :—A wide-mouthed
bottle is taken, which is capable of holding 10} ounces of water.
In it is placed half an ounce of lime-water; 1t is now allowed
to become filled with air in the room desired to be tested. The,
mouth of the bottle is then closed, and the lime-water freely
agitated by shaking. The bottle, of course, contains a volume of
air which 1s equal to 10 ounces of water ; if in this volume of air
more than 6 parts per 10,000 of carbonic acid gas (CO.) are con-
tained, the lime-water will become milky.

As regards the number of persons that should be allowed to
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sleep in a room, the very smallest quantity of air that should be
apportioned to each person should be 400 cubic feet.

'Ehﬂ length (1), breadth (b), and height (k) of the room should
be measured. These should be multiplied together to obtain the
cubic contents. The product should be divided by 400, and the
number of persons that may be allowed to sleep in the room 1s

represented by the quotient, thus I);E; b _ number of persons

allowable. ]
Example: A room is 16 feet long, 10 feet bread and 10 feet high;

- 1600
= 1600: and —— _— 4,
then 16 x 10 x 10 = 16 an =

The cubic space required by the Poor Law Board for dormitories
is as follows :—

Healthy - - : - : . 300 cubic feet
Infirm, with separate day-room : S E N
Infirm, same room day and night . DI
Sick : . ! : : : ot
Lying-in cases and offensive sick . LD B B

VENTILATION.

The following important points muost be borne in mind in dealing
with the question of ventilation, viz. :—

The capacity of the room, i.e., the amount of cnbic space con-
tained in 1t.

The efficiency of the means for allowing of the entrance of pure
air and the escape of the vitiated.

The number of individuals present in the room normally.

Allowance must be made for the number of lamps, candles,
gas-jets and fireplaces.

Capacity of the Room.—In calculating the cubic space of au
apartment, the breadth, height, and length should be multiplied
togetber, making allowance for any cupboards and recesses, and
for the bodies of the occupants, giving an average of three cubic
feet for each individual. The cubic space occupied by a man is
obtained by taking his weight in stones and dividing by 4.

If the shape of a room is irregular, it should be divided into
several imaginary squares or triangles; the sum of these gives the
size of the room. When these allowances have been made, the
remaining number of cubic feet divided by the number of indivi-
duals indicates the cubic space per head.

Sufficient air should be supplied to each individual, so that the
amount of carbonic’acid in the air of the apartment should not
exceed 6 per 1000 volumes; the quantity of carbonic acid present
indicating the amount of organic impurity, allowine for “4 of
carbonic acid, which exists naturally in the atmuspher;

"4 per 1000 is the normal proportion of carbonic anhydride in air.

‘6 per 1000 is the limit of health ; and )

"1 per 1G00 will be evident to the senses,
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. The entering awr should be pure, of the proper temperature, and
its supply must be at the rate of 3000 cubic feet per head per
hour. There should be no draft. When the air is changed
oftener than six times in the hour, a draft is produced.

The air should be diffused through the room, and should not be
allowed to remain stagnant in any part. M#ans must be provided
for the entrance of the pure air and the escape of the foul.

NATURAL VENTILATION.—Under this head are included
the causes which operate naturally by removing foul air and in-
troducing pure air, independently of any mechanical means—viz.,
the expansion of air by heat, the force of the wind, and the diffu-
sion of gases.

"T'he air of a room which has become heated by respiration and
Ly its contact with the human body, becoming simultancously
vitiated by the products of respiration, ascends to the upper part
of the chamber, and escapes by any outlet with which it may meet.
A vacuum 1s thus formed ; a rush of cold air takes place from
any opening near the ground, such as the chinks of windows and
doors, and by these natural means ventilation is established.

In a similar manner fires in open grates act ; a strong upward
current is created by the rush of warm air up the chimney, its
place being supplied by the cold air from below.

Our modern fireplaces ventilate only as high as the opening into
the chimney; the air above the mantelpiece for the most part
remains stagnant. Chimneys without fires are useful ventilators,
In consequence of the wind blowing over their tops, a partial
vacuum is occasioned, this vacuum being filled constantly with the
air from the house, and resulting from the aspirating power of the
wind.

Smoky Chimneys.—The following are some of the causes of
these ~—If in one room there are two fireplaces, the one in which
we fire is may produce a down-draught in the other.

Fires lighted in the grates in the top rooms may draw the air
down through the chimneys which open into the lower rooms.

When a fire is lighted, if sufficient air is not admitted to the room
to fced the fire, a down-draught results. When a chimney is
commanded by higher buildings, the wind passes over them and is
dirceted down the chimney. If the flues are too high for the size
of the fire, the heatl is insufficient to make hot the whole column
of air; thus there is but little draft ta carry away the smoke,
which will therefore enter the room.

Practically, the natural modes of ventilation do not sufhce for
the demands of thorough ventilation. The air may be as hot
outside as inside the house, in which case a dead calm may result.

A windoy may be readily employed as a ventilator by opening
it and ingerting a piece of board (some 6 inches in length, and the
full width of the window) beneath the bottom sash, which is then
closed down on it. An air space 1s thus lett between the two
sashes, the entering air being directed towards the ceiling; and, in
consequence, diffused more equally. In dormitories a partial
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opening of the windows duunrr a winter nicht is quite as desirable
as during a summer night; fm if there is not suflicient difference
of tempu*ltme between the outside and inside, the watery vapour
which the sleepers exhale condenses upon the walls, the pores
becoming obstrueted. A part only is evaporated durmg the day,
and consequently the breaking out of damp spots in such dormi-
tories 1s of no mfrequent occurrence.

ARTIFICIAL VENTILATION.— The following methods
are employed :—

Sylvester’'s Method.—In this the agency of the wind 1s
utilised by means of a cowl, which is directed constantly towards the
uarter whence the wind blows. Pipes distributed thronghout the
house are connected with this cowl, and through these pipes fresh
air enters the variouns apa.rtrnents In connexion with another
cowl turned from the wind, is another system of pipes, and by
these the hot vitiated air is removed. The objections to this
system are (especially upon sailing-vessels, in which it has been
extensively employed), that durm" a calm the cowls are almost
valueless, and that, if the wind is high, the amount of air
admitted 1s incapable of being regulated so as to maintaia a smit-
able temperature or to obviate drafts.

Pott's Method.—Herve a tube, divided into an upper and lower
compartment, is placed behind the cornice of a room : in cach
compartment small holes are pierced. The upper is connected
with the chimney or other hot-air shaft, and the lower by joined
pipes with the external air. The pure air is supposed to obtain
entrance by the lower compartment, and to sink gradually to the

(=]
Hoor, the products of respiration escaping by the other compart-

ment

Tobyn's Method.—|'he air is conveyed into the room by means
of tubes, which are placed vertically in the walls, the openings in
the room being situated about 6 feet from the Hloor., It is said
that the air being admitted into the room over the heads of the
occupants, all draft is avoided, and the air perfectly renovated.
;1‘ e inlet and outlet should be in size about 24 square ieches per
1ead.

Ventilation by Extraction.—The aphrtment to be ventilated
1s connected by means of tubes with a ventilating-shaft ; at the
bottom of this shaft a fire is kept burning. An npward current
resnlts, which isfed by the air from the tubes.

As fast as the vitiafed is removed, the pure air, which has been
carefully warmed, 1s admitted to the room. Mines.are ventilated
upon this priucip]u by the #peast and downcust shaft. Air enters
the mine through the downcast shaft, which is connected with
the zalleries, so that the air first circulates through the mine, then
passes out by the upcast shaft, a fire being kept burning at its
bottom.

By this method steamships are also ventilated, merely by con-
necting the various parts of the ship with a tube plar.:ed above the
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furnace fires. Among the objections to this method are the
following :—That the draft is unequal, since it is difficult to
keep the fire always at the proper height; that the movement of
the air 1s also unequal in tge various rooms, since those which
are nearest to the shafts are more rapidly exhausted than those
which are at greater distances; that smoke regurgitates from the
shaft into the room; and that it is difficult to control the supply
of fresh air at the right temperature.

Wentilation by Propulsion.—This is known as the Plenum
Method, and consists in forcing in the air by the aid of a fan-wheel
which is enclosed in a box. Air can be drawn out of the chamber
by simply reversing the action of the wheel.

WATER.,

Good drinking water should be without colour, without taste, or
very nearly so, and without odour. It should be obtained from
some well-known uncontaminated source, and upon evaporation
it should yield little or no residue. In it no undue quantity of
solid constituents should be present, especially the salts of calcium
and magnesium. Per gallon, the amount of solide should not be
more than 8 grains, and of those one grain alone should be dis-
sipated by heat. In the chalk waters the solids should not exceed
14. grains per gallon. The albuminoid ammonia should be less than
005 per million ; a water which, in company with a considerable
amount of free ammonia, yields *05 part of albuminoid ammonia
per million must be looked upon with suspicion.

Water Storage.—The water is first collected in & large reservoir,
and then passed into filters, consisting of brick tanks open to the
air, having their bottoms covered with four or five feet of coarse
gravel and sand, arranged in the following order, from the bottom
upwards :—A layer of bricks 6 inches in depth ; next, 6 inches of
aravel ; lastly, a layer of sand 2 feet 6 inches in depth.

By this arrangement a filtration is allowed of 4'5 cubic feet per
hour.’

After filtration, in order to protect it from contamination and
from the sun, the water should be preserved in covered reservoirs.

FFor Private Storage, cisterns of slate, iron, zine, and lead are
used. Those of slate ave the best ; the most commonly employed
are made of zine, since this material is the cheapest. 1t i1s
difficult to keep a slate cistern water-tight ; when iron 1s used this
raetal should be coated with the patent material used for water-
mains.

I'ree ventilation should be provided ; but every cistern should be
Kkept well covered in order to avoid any contamination.

Care should be taken thal the waste-pipe communicates with the
open air and that it has no connexion with the closet-trap or with
the drains.
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The following tabies are given by the Rfvers_ Pollution Commis-
sioners and indicate the characters of the different varieties of
water in common use :—

Tanie L

1. Spring water.
Whulaﬂnme:{.‘?.. Dgep-%rvell water. l Very palatable.
3. Upland surface water. )
4. Stored rain-water.
5. Surface water i'l:'-:ﬂ:rn1 Moderately palatable.
cultivated land. }
. River water to which
sewage gains access. » Palatable.
. Shallow-well water. [

Suspicious : {
[

q‘

Dangerous : ]
7

Tapre I1.
Waters arranged according to softness :—
1. Rain water. v 4, I’olluted river water.

' 5. Spring water.

6. Deep-well water.
7. Shallow-well water.

Tasre III.

Waters arranged according to the efficiency of their filtrativn in
passing through various geological strata :—
- 1. Chalk. 3. Green sand.
2. Oolite. 4. Hastings sand.
5. New red ana conglomerate sandstone.

2. Upland surface water.
3. Surface water from culti-
vated land.

The commonest solid ingredients of natural waters are sulphate
of calcinm and carbonate of calcium, held in solution by an excess
of carbonic acid, and giving to water the property of “ hardness.”
The terms hard and soft are applied to water according to its
action on soap.

In a hard water the contained earth (magnesia or lime) unites
with the fatty acid (stearic or cleic) oi the soap, forming a new’
substance, insoluble in water.

Boiling renders a hard water soft, since the carbonic acid is
driven off, and the carbonate of calcium is precipifated. The
hardness destroyed by boiling is called  temporary ” in contra-
distinction to the * permanent bardness” caused by salts of
magnesium and calcium, and which s still present in a boiled
water.

A “soft Water’’ 1s one below 6 degrees of hardness; each
degree of hardness destroys 2} ounces of soap in each 100 gallons
of water employed in washing.

Commercially, soft water 1s more valuable than hard water in

proportion to the worth of 5 ounces of soap to each 200 gallons
for each degree of hardness.
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Degree of Hardness.— Lhis term implies that a given volume
of water decomposes a certain number of cubic centimetres of the
standard soap test.

Each C.C. equals one degree of hardness; thus, “10 degrees of
hardness ' means that 10 C.C. of the soap -solution have been
employed.

Clark’s soap test for the hardness of water is the following :—
To the water a standard solution of Castile soap in aleohol is
added. If the water is soft, a lather is instantly formed; but
should any quantity of lime, magnesia, alumina, or baryta be
present, the formation of the lather is retarded.

Formation of Xce.—Water, when heated from 0° C. to 4° C. con-
tracts ; on eooling, from 4° C. to 0° C,, it gxpands again ; above 4° C.,
it follows the ordinary law of expansion by heat. Thus, we say
that the point of maximum density of water is 4° C.—i.e., a given
bulk of water will weigh more at this temperature than at any
other. In the freezing of large lakes and rivers, the cold winds
gradually cool the surface-water, which, becoming heavier, sinks,
and lighter and warmer water riges in its place. This process gogs
on until the temperature of the whole mass is reduced to 4° C., and
then the surface-water no longer sinks, since it is always lighter
than the deeper water at 4°C. Ice is formed only at the top, the
mass of water retaining a temperature of 4°C. fE watér became
heavier as it cooled down to the freezing-point, a continual circnla-
tion would be kept up until the mass was cooled to 0°C., when
solidification of the whole would take place. Sea-water rarely, if

ever, freezes en masse, on account di-the great depth of water
which prevents the whole being cooled down to the freezing-
point.

On the tops of mountains water boils at a temperature below
100° C., because the atmospheric pressure 13 less than at the sea
level.

To obtain pure water, we are obliged to distil river or spring
water—that is, we boil the water and collect the fluid formed by
the condensation of the steam produced. Thus, the solid matters
ave left behind. Rain-water is the purest form of water in Nature,
but even this may contain foreign matters. Sea-water contains
about thirty-five parts of solid matter (twenty-eight parts consist-
ing of sodium chloride or common salt) in solution, in 1000 parts of
water.

Action of Water on Lead.—In dry air, the surface of the
metal remains bright, but in moist air it soon tarnishes from oxi-
dation ; and the oxidising process proceeds rapidly if a small quan-
tity of weak acid, such as carbonic or acetic acid, is present. Lead
preserves its lustre in pure water freed from air ; but should air
be present, then oxide of lead is formed, and by the solution of this
in water successive portions of the metal are exposed for oxidation.
Waters containing nitrates and chlorides, or much free carbonic
acid, aro prone to impregnation with lead, but the hard waters in

M
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which are sulphates and carbonales may safely be brought in contact
with the metal, since a thin deposit of carbonate or sulphate of
lead is formed, which prevents further action.

To test for the presence of lead in water, a gallon of the water
should be evaporated to a small balk ; it should then be acidulated,
and a stream of sulphuretted hydrogen passed through, when, if
lead be present, a brown colour or black precipitate is occasioned,
according to the amount of the lead present.

Diseases traceable to Impure Water.— Typhoid fever,
dysentery, cholera, diarrhcea, ague, and other malarial fevers, goitre,
stone in the bLladder, and lead-poisoning have been traced to a
contaminated water-supply. The first three affections are spread
by the fact of the excreta of the affected persons gettiug into the
drinking-water.

Diarrhcea may arise from the water containing an excess of
magnesinm salts or decaying vegetable and animal matters. Goitre
is said to be caused chiefly by drinking water which has passed
through magnesian limestone (dolomite) or carbonate of magnesium
and calcium. Lead-poisoning may result from water becoming
contaminated in its passage through leaden pipes, or from bein
stored up in leaden cisterns. Serious symptoms have resulteg
from } of a grain of lead per gallon, and even from 3% or 3 of a
grain per gallon.

I'or medico-legal purposes the important impurities of water
wmay be divided into three groups, viz.:—

L. .Impurities detracting from the use of water for washing
purposes. Very hard water, especially if the hardness .be per-
manent, is wasteful as regards soap.

2. Tmpurities rendering water disagreeable rather than dangerons
when used for domestic or drinking purposes.

Chalybeate, sulphurous, and most medicated or mineral waters
are included“inder this heading.

3. Impurities making water dangerous or undesirable for drink-
ing or domestic purposes.

(a) Certain mineral impurities, as a large amount of chlorides,
pitrites and nitrates, which, although themselves harmless, ma
show contaminationiwith sewage or decaying vegetable and
animal matters.

(b) Poisonous mineral constituents—viz., ‘antimony, arsenic
lead and bariumsalts, which may be derived from manufactures.
urlﬁ.'om the constitutiom'of the soil through which the water ‘par:
colates. :

(c) Decomposing animal and vegetable matters generally indi-
cuted by the smell, taste:and colour, or by permanganate of potas-
sium and other reagents.”

(d) Deleterious gases, vapours, and solid particles *derived from
graveyards, sewage, &e.

Fungi, infusoria, sulphuretted hydrogen, and other gaseous com-

pounds of sulphur, carbon, phosphorus and hydrogen, are included
under this heading.
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_ The TESTS for the chief impurities of water are the follow-
mg :— [ '

Hardness,—1hc standard soap solution.

The relative degree of hardness of any sample of water may_ be
judged roughly by placing a small. quantity in a fest-glass, then
adding to it a few drops of a standard solution of soap in alcohol,
upon which a white turbidity will result, according to the degree
of hardness of the water.

Organic Matter.—This should be decomposed, and tested for
ammonia by Nessler’s test.

Nessler's lest consists of a solution of perchloride of merenry,
todide of potassium, and liguor potasswe, and is adopted from the
fact that, when to water containing ammonia is added a saturated
solution of iodide of mercury in 1odide of potassium (made strongly
alkaline by caustic potash), various brown shades of colour are
produced.

If these shades of colour are compared with those produced
in standard solutions of ammonia, the quantity of ammonia that
the sample of water contains may be estimated.

Permanganate of Potassium in solution, when added to water,
1s deprived of its beautiful erimson colour if any organic matter is
present.

Chloride of Gold precipitates a black or violet powder if much
organic matter exists in &4 water.

Chlorides.— \Vith these, nitrate of silver gives a white precipitate
soluble in ammonia.

If nitrate of silver produces a copions white precipitate in any
sample of water, this must be considered suspicions.

Sulphates.—[[ydrochloric acid and chloride of barium give
a white turbidity varying in quantity according to the amount of
sulphates present.

NWitrates.—Sulphuric acid and pyrogallic acid give a pink-blue
colour changing to brown. '

Nitrites.—Sulphuric acid, pure iodide-of potassium and freshly
prepared starch solution give a blue colour.

Lead or Copper.— llydrochloric acid and sulphuretted hydro-
aoen give a black or brown precipitate.

Very little chlorine should be contained by a good drinking
witer, unless an explanation of the presence of this substance is
alforded by the source of its supply being nwear the sea, or by the
seological nature of the formation from which it is derived. An
abnormal amount of chlorine may be an indication of sewage
contamination. When 1t 1s accompanied by organic matter and free
ammonia, the contamifation is vecent, and possibly dangerous;
when associated with nitrites and nitrates, the danger is not so
creat.

Organic Matter should not be present in any quantity, and
except in the case of peaty waters, when the origin is evidently
vegctable, must be regarded with suspicion, especially when accom-
panied by an abnormal amount of chlorine and free ammonia.
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Nitrites and Nitrates must be considered suspicious excepf in
waters derived from the chalk, and in deep well waters; their
presence in shallow well waters proves the existence of a con-
tamination which may assume a dangerous nature. :

Sulphates in excessive quantity (unless associated with special
geological characters by which any abnormal quantity might be
accounted for) in conjunction with ammonia, organic matter and
chlorides afford positive evidence of sewage contamination.

Ready-formed Ammonia in any recognieable quantity in a
water must be considered suspicious, and the simultaneous
presence of chlorides and®organic matter affords corroborative
evidence,

Water is Purified by the following methods : —

1. Piltration.—This may be performed by the water being
passed through layers of charcoal and sand.

2. Boiling.—This is the most satisfactory when the water is
thought to-contain 'organic impurities. For the destruction of
germs, long-continued boiling is less effectual than intermittent
boiling—i.e., the water Being boiled for short periods, with intervals
between.

3. Addition of Certain Substances.—Clark’s process for render-
ing temgﬂrarily hard water soft consists in driving out lime by lime
—i.e.,adding lime-water to the hard water.  Carbonate of calcium
18 formed by the union of the lime with the free carbonic acid gas,
and this new-formed carbonate, together with the carbonate pre-
viously dissolved, is precipitated.

For the removal of suspended organic or inorganic substances,
alum bas been found serviceable.

In order to oxidise the organic matter, Condy’s Fluid.is occasion-
ally employed.

SEWERS AND DRAINS.

Sewers may be made either of brick or earthenware

Drains are usually earthenware pipes, which have been properly
glazed inside. For houses the diameter of a drain may vary from
4 to 6 inches,

Certain points have to be considered in the construction of a
sewer—viz., the best shape, the external pressure that it has to
bear, and the minimum velocity required. Circular sewers are the
best when the flow is large and constant ; but the oval form should
be selected when the flow is intermittent, in order that with the
smallest volume of sewage the greatest velocity should be ensured.
Up to 18 inches in diameter a circular sewer is best made of con-
crete or earthenware.

Every public sewer should be at least 9 inches in diameter. A
sewer built of brick should be egg-shaped or elliptical, and should
be well cemented, its smaller end placed downwards, provision
being made for sub-soil drainage, so that no soil-water may perco-
lateintoit. Man-holes should always be interposed at the junétion
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of sewers. Lf possible, sewers shounld always be laid in straight
lines, and any necessary curves should never be less than ten times
the cross-sectional diameter of the sewer. Every sewer should be
luid at a suflicient depth to be below all cellsrs, and it should never
be permitted to be more than two-thirds full. The more acute the
angle of entrance of the sewage the better, since there is the
tendency, with junctions at right angles, for the inflowing sewage
to create eddies which obstruct the main current. All T joints
should be avoided and Y joints substituted. The junctions from
house-drains should be made so that any discharge from them
passes in the direction of the established current. Ia making a
sewer, storm-waters must be allowed for, and therefore intercepting
sewers must be provided.

Man-holes and Lamp-holes should be placed at such dis-
tauces as will permit of easy access for the cleansing and ventila-
tion of the sewer, and they should be furnished with ventilating
chambers filled with charcoal. A lamp-hole consists of a small
shaft in which a lamp can be suspended, and which can be seen
from a man-hole in the sewer. The lamp-holes and man-holes
should act as ventilators, and they should be placed at every
vertical point of deviation of the sewer. The man-holes should
also be placed at every point of lateral deviation:

The Cleansing of Sewers.—Sewers should be constautly
cleansed, either by flushing (the most economical method) or some
other means, since, in consequence of the ever-varying level of the
flow, a considerable quantity of putrescent matter alheres to their
sides and tops. '

Ventilation of Sewers.—Several methods have been tried ; one
by opeu gratings in the street in communication with the
sewers ; another method, by placing traps containing charcoal 1n
the man-holes, in order to intercept the rising gases. An attempt
has also been made to ventilate sewers by means of pipes, connect-
ing them with the furnaces of soap works. All these plans have
falled. The most successful method would seem to be to conncct
the sewers with pipes which are conveyedsabove the tops of the
houses, either with an Archimedean screw or with a Boyle's venti-
lator at their tops.

Little ventilation is necessary if the sewers arz flushed daily or
nave a good fall,

Obstruction to Sewers may be caused by improper levels being
nsed, by too little fall, by bad connexions, or by too sharp curves,
by imperfection in the making and laying of the sewers (resulting
in sinking of the floor), and, lastly, by impediments at the mouth of
the sewer, due to accumulation of excreta and mud, backward
pressure of sewage, caused by wind and tides, aud from the need of
proper water-supply for the periodical Aushing of the sewer.

House Drains.— When inside the house, these drains should be
constructed of cast iron, smooth on the iuside, the joints being
made of caulked lead, having a suflicient fall to render them self-
cleansing. ,
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When outside the house, and the soil is unyielding, pipes of
glazed earthenware may be used, the joints being fixed by hydraulic
cement; but care must be taken that no cement juts out from
the inside and thus creates obstruction. For the joints of drains
clay should never be employed, since it is very apt to shrink and
crack and become useless. A foundation of concrete is requisite,
on which the drain-pipes should be laid, in order that uo portion of
the pipes may settle and the joints become opened.

In the bed of a drain-pipe trench a recess shodld be cut for the
reception of the socket of the.pipe, ahd for the vacking, cement
should be employed.

Traps.—lor a good house drain, good traps are necessary. The
best trap is that known as the Syphon Trap, or ordinary S bend.

The causes that may render this inoperative are the following :—

The pressure of the air in the sewer may force it; the water
absorbs the sewer gas, and then gives it out on the opposite or
house side.

In traps that have not been used for some time the water may
have evaporated partially and thus leave the trap useless.

The curye may not be sufficiently deep to allow a certain depth
of water to stand above the highest level of the water in the curve.
When sufficient water is not used to cleanse the trap thoroughly,
it 1s apt to become clcgged, and to allow foul gases to rise from
it into the house. The trap is liable to be sucked dry, if the pipe
13 small (2 and 4 inches), by the syphon action of the pipe beyond.
This occurrence 1s most likely to happen when there is a sudden
vush of water through the trap, and the pipes are running quite
full. Again, if several syphons are employed in the course of a
drain, they may be sucked dry by their combined action. For
example, A, B, C are three syphou traps placed in the line of a
drain; if the supply of water i1s suddenly cut off from the drain
when running quite full, a vacuum is established between A, B. C ;
B will consequently untrap A, and C will untrap B, C itself heing
untrapped on the one side by the vacuum and on the other side
by the force of the air. To obviate this unsealing action, 1t 1s
necessary to place ventilators between the traps.

Amongst other traps are the following :—

The Mid-feather Trap.—A syphon trap having a projection
from the inner surface of the shorter curve of the syphon, and
which dips into the water in the trap.

The Flap-Trap.—Simply a hinged flap, allowing the water to
pass only one way. This trap closes by its own weight. 1t is
employed for closing the mouth of drains, to arrest the entrance of
water or wind, thus preventing regurgitation.

Bell Traps.—These should always bg avoided. They are the
usual sink-traps.

D traps also never should be made use of.

A means of access to the drain-pipes_should be provided, if
possible. in order to ensure their periodical cleansing.
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Each water-closet should have a separate water-cistern for its
supply, and should be placed on an outside wall, as far as possible
away from the main bujlding, in a lobby or tarret, and provided
with plenty of ventilation and light. ['he scullery-pipes, if possiblz
should not open into the soil-pipe, since the t{:};in may become
ciogged by chilled grease. In all cases a receptacle fur the grease
should be provided. The rain-pipes, hath-pililes, and every other
pipe may be discharged over a grating into the open air.

Tests for the Soundness of House Drains.— Upon drawing up
the closet handle, if a flush of water passes the disconnecting trap
outside the basement, the drain is pervions. :

If the trap is stopped up, and the pipe in the basement is filled
with water, should the water remain for some time at the same,
level, there is no leak in the pipe. 2

If oil of peppermint or paraffin be passed in at the lowest part
of the drain, and after a time each room 1s visited, should no
ﬂdt}ug of these materials be observed, the traps and joints are
sound.

WATER-CLOSETS.

The following are in use :—

The Pan closet.—This is the most commonly. employed, bub
it is the most dangerous and defective. It consists of a funnel-
shaped earthenware receptacle, placed under the scat or a copper
pan, which contains water and closes the smaller end of the funnel.
When it is necessary to empty the pan, this is tilted obliquely
downwards by a lever. A cast-iron box or receiver rests on the
Hoor, and in this the contents of the pan are thrown; below the
floor 13 placed a short pipe with a lead trap.

This form of closet i1s open to the following objections :—The
receiver becomes filthy, since from its position it cannot be cleaned ;
the trap being below the floor, obnoxious gases are generally
emitted from the contents, and these are forced upwards on every
occasion that the pan 1s tilted, its contents being poured into the
trap. A large reservoir of foul air 1s formed by the receiver, and
this empties 1tself into the room upon tilting the pan.

The Hopper Closet.—This consists of an earthenware funnel
having a lead syphon trap, or with an carthenware trap in one
piece, attached to which is a ventilating-pipe.

The advantages claimed for this closet are that there is no reser-
voir of foul air, as 18 the case with the pan-closet, and that it can
be cleaned easily. - The objections are that tke trap-contents are
directly exposed, and it i8 therefore necessary to Hush it out directly
after nse:; that much waste of water may ensue from carelessness,
—this may, however, be prevented by having a separate tank which,
contains sufficient water for each flushing.-

The supply of water for these closets should come direct from
the mains. :

The Jennings Closet.—This possessesgthejadvantagesjof,the
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Hopper Closet, and has none of its ohjections, these being provided
against by the adoption of a hollow plug which, when lifted, allows
of the rapid discharge of all facal matter, and, when down, of the
retention of a considerable quantity of water in the closet-basin.
This is no foul reservoir, as in the Pan Closet, and also a large
waterttrap is provided, with less waste than inthe Hopper Closet.

The Bramah Closet.—T'his is a valve-closet, furnished with a
receiver only of sufficient size to permit of the full action of the
valve. The receiver presents the same disadvantages as the ordi-
nary Pan Closet.

DISPOSAL OF SEWAGE,

The following methods are employed :—

A. TIHE DRY METIOD.—This includes the following :—

1. Moulé’s Dry Earth Closet,—Closets filled with paus, in
which dry eurth is contained.

2. The Charcoal Closet. —The pans filled with charcoal.

3. The Goux System —The excrement is collected in tubs
16} inches, and 20 inches wide at the top, and lined with dry
absorbents. On the bottom, dry stuble-sweepings are placed, a
solid plug, about 4 inches smaller than the tube in every direction,
being placed upon this. More dry stable-sweepings are packed into
the space between the plug and sides of the tub, the plug being
then removed.

{. The Ash cCloset.,—'The ashes from house fires are used.
There are several objections to all the above.

B. THE WET METHOD.—This includes—

1. Emptying *ne sewage into the sea or a neighbouring river.

2. Addition ot Disinfectants and other substances in order to
precipitate the solid matter, and- letting the liquid part flow into
the sea or river.

J. Employment of the sewage for ferlilisation purposes by
mecans of irrization.

4. Pintration. - Upward an‘' downward filtration through gravel,
sand, sawdust, and charcoal.

Upon the whole, the water-carriage system is the best; but, to
be carried out with success, it demands a good supply of water,
good sewers and drains carefully ventilated, a sufficient fal] to
communtcate to the current Yhg needful velocity, a good sub-soil
drainage apart from the sewers, and a method of utilising the
gewaoe.

DEFECATION OF SEWAGE.— The three best-known
Chemical Processes arc the following :—

1. The Phosphate of Aluminium Process.—The sewage is
precipitated by native phosphate of aluminium (dissolved in sul-
phuric acid), and the subsequent addition of caustic lime. This is
a Very expensive,process.

2. The Lime Process.—In proportion to the strength of the
sewage, a definite quantity of caustic lime is added. _ All the sus-
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Erpudﬁd matter is precipitated, together with a certain amount of the
issolved sewage constituents.

The A B ¢ Process.—A mixture of AJum, Blood, clay, and
Charcoal is here made the precipitating agent, and from this
circnmstance the name is derived. A given amount of this A B C
mixture is added to the sewage, which is then left to subside in
precipitating tanks. After drawing off the clear liquid, the sedi-
ment 13 dried and sold for manure.

FOoOD

1s necessary for the devélopment of the heat required to maintain

the body, and also for the production of muscular and nervous

power. It 1s absolutely necessary that the food shall be in a fit

state for digestion, and that the secretions it encounters in the

aliinentary canal are in a healthy state for its digestion. Care

must be ensured that variety shall be provided in the articles

uscd as food, so that in ‘them the proper dietetic proximate prin-

ciples are contained.

Milk is said to contain all the-ingredients necessary to support

life.
The following classification 1s based on the chemical nature of

the prineciples : —

Water.

Saline substances, &e.

Nitrogenous—Albumen, &e.

l. Inorganic. {

2. Organic { [ Hydrocarbons or Fats.

Non-nitrogenous | Carbohydrates or Sugars.

Ilealth can only be maintained by a due proportion of each con-
stituent of food 1n the diet.

Dr. Letheby considered that an adult in active employment
required daily about 7000 crains of carbon and about 400 of nitro-
ggen; two pounds of bread and three-quarters of a pound of meat
just about supply the amount of carbon and mnitrogen required

wr diem,
! T'he dietaries of women should be ' th less than those of men.

For a child of ten years of age halt as much food will be neces-
sary as for an adult woman, and for one of fourteen years quite
as much. Young men, when engaged in the same employment,
demand about as much food as adult men.

It is important to provide variety, digestibility, relative propor-
tions of proximate principles, number and distribution of meals.

ALCOHOL, iccording 1o Brunton, in small quantities assists
digestion, and is useful in exhaustion; in large doses, impairs
digestion ; prolongs life on an insufficient diet. Although it does
not impart additional strenath, yet it enables an individual to draw
upon his reserve encrgy, and may consequently be useful in a
single clfort, although valucless for prolonged exertion. . Intoxica-
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tion results from the nervous system becoming paralysed; the
first structures involved are the cerebrum and ccrebellurp, then the
spinal cord, and finally the medulla oblongata, death being caused
usually by paralysis of the medulla.

runken men enjoy an apparent ilnmunity from the usual effect
of serious accidents, and this i1s due to the mnervous mechau}sm
becoming paralysed; in the sober state, shock to this mechanism
would be produced.:

MEAT.

When cut, good meat (mutlon or beef) should present a marbled
appearance, and its colour should be pale and slight]y brownish
red, neither too dark a purple nor too pale a pink. Tinkness and
moistness indicate discase. Purpleness and lividity lead to the
suspicion that the animal has suffered from fever, or died with the
blood in it. The meat of a healthy slanghtered animal should be
elastic and firm, possessing little it any odour; and, after keeping
for a day or so, should dry on the surface. 1ad meat may Le
recognised by its labby and moist appearance, and by its sickly
odour. On plunging a clean knife into the meat and putting it to
the nose, the taint may be detected. The juice should be slightly
acid

In cooking, good meat should not shrink or waste much.

Uusalted pork should in every way resemble other good mieal,
except with regard to its colour, which should be of a very pale red
tint. A dark colour suggests the presence of the T'richina spiralis,
in which case the meat should e examined with a magnifying-glass.
The sac of the Measle, or C'ysticercus, frequently the size of a hemyp-
reed, 18 easily noticed, especially in the psoas muscles. Sausazes
often become partially decomposed, and are then poisonous.
Sound sausage-meat has a vesicular or moist gelatinous appear-
ance, and i3 krnown by ils firmness and the absente of any
unpleasant smell,

mAD FooD.—Articles of diet may be adulterated to an injurions
exlent.  Water is frequently used to adulterate milk; leaves of
other ‘xlants are mixed with tea, and the products of other cereals
{sturches) with wheaten flour.

Milk (unskimmed) should be of a full white colour, destitute of
floceuli (curds) or deposit.  When left to stand, it should yield
about ' th its volume of cream. The specific gravity ought to be
about 102§ 1o 1032

“W'he specific gravity of skimmed milk is somewhat higher than
that of pure milk.

Under the microscope, the various starches employed in the
adulteration of Hour will be recognised by the shape of their
corpuscles. |

In many eases of food that has undergone putreiaction, and
1u the Hesh of discased animals, the microscope will show. parasites
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or bacteria, the Trichina spiralis, echinococecus, a'ﬁd other para-
sites.

Insuficient Food.—~'The general health speedily suffers. The
prominent symptoms of slow starvation are feebleness, diarrhcea,
emaciation, and a liability to attacks of acute disease.

Improper Food.—A notable cause of disease in” infants is the
a.dmlmat.ratmn. of bad milk,. and various kinds of vatent foods.
Diarrhcea, vomjting, and rickets may result,

With adults, the abuse of . a,lﬂ.':iuhu:tfr irregularity in taking meals,
and too much meat frequently Zause ill health.

For great physical exertion a.generous proteid diet is demandeﬂ
and muuh fatty food is required in cold climates, or when there i is
extreme cold.

When vegetable .salts have been absent from “the diet for any
long period, purpura and scurvy may, follow.

The state of the teeth is also important, since the want of masti-
cation is a frequent cause of dyspepsia.

Infectious diseases may result from eating the flesh of animals
affected with rinderpest, anthrax, pleuro-pneumonia, and the foot-
and-mouth disease. Severe disorders have resunlted from using as
food the flesh of oxen treated with tartar emetic, and partridges
fed on berries ; also the milk of goats who have eaten colchicum
has proved poisonous. Gastric irritation has followed from par-
taking of very high game, an acrid fatty acid occasionally being
formed.

The following summary may be found useful :—

DWELLINGS.

Bedrooms.—In these the windows should open both below and
above. Their size should be large enough to admit of at least
1000 feet of space for each adult occupying them. In each room
there should be a fireplace, and the chimney in good order. The
rooms should be cnnatnntly and well aired, and kept dry. No
drain-pipes should open near or in the rooms. They should be
kept, during illness, er when their occupants are infirm and aged,
at as nearly a unifornr temperature as possible. A good standard
is 60° to 65° Fahr.

Sitting-rooms.—These should be airy, light, neither overheated
nor cold, and they should be selected with as great an amount of
cubic space as possible.

Xitchens.— Whenever possible, an underground kitchen should
be avoided. The water supply and the drainage are of great im-
portance.

Drains, Water-closets and Lavatories. — In houses which
otherwise are well built, these are the principal sources of danger.
"The water closets, whenever possible, should be constructed entirely
out of the house. The supply of water for the closet, and that for
the house, should never be obtained from the same cistern. The
cistern from which is obtained the supply of water for domestic
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uses should be covered in careruily ; a constant supply of water 1s
Yo be preferred to an intermittent one.

A ready access of sewer gas is occasioned by the fact of the
waste pipes from the lavatory being in direct communication with
the closet waste-pipes. Foul smells in a house are always suspi-
cious; if a strongly smelling substance, such ,as oil of pepper-
ment or carbolic acid (which has been poured into the drain
outside the honse), can be perceived inside, it is quite certain that
sewer gas may find an entrance by the same route. The best
methods of protection in such eases are efficient ventilation and
frequent Hlushing of the drains and closets.

water Supply.—The quantity of water supply to each person
daily should be about 25 gallons, thus :—

For domestic purposes . - . . 12 gallons
Closets . ; : : - a . o o
Baths . - : : - - - g8 |

"
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Exercise.— Some amount of daily exercise in the open air is
cssential to the health of man and woman.

It is of no consequence in what form the exercise 1 taken, if it
15 taken rezularly, avoiding excess; walking, running, shding,
swimming, and rowing are all of great value.

In some cases with a tendency to phthisis. notwithstanding
every amonnt of care, the disease will come on; whereas. in other
cases, by appareutly running into danger—i.e., exposure to cold
aud alternation of temperature—the dizease has been averted. At
one time warm and equable climates were selected for phthisical
patients, but later opinions have considered the hicher region of
the Alps more snitable as being more bracing.

Daily Bath.—This improves digestion, circulation. and assimila-
tion. promoting tissue-changes.

The cold bath is scarcely suitable for very young and delicate
persons, and for them warm water may be added. Oue of the best
modes of promoting sleep is daily sponging of the whole body. and
this proceeding 18 of much value in cases of exhausting or febrils
disease.

When available, the open-air bath is to be preferred by healthy
and robust persons.

_Disinfection.—Fresh air is of the greatest importance. For the
disinfection of a newly vacated sick-room, the most commonly
employed substances are chlovine, nitrous acid gas, and sulphurous
acid gas. The room should be stripped bare of all woollen and
similar materials. The wall papers should be removed and Lurned,
and any opening by which air may enter should lLe closed by
pasting over 1t brown paper. Sulphurous acid may e generated
by burning sulphur—one pound to every one thonsand cubie fect
of spacc—in an earthen flower-pot or on a shovel over a tub of
wier.  Upon freely generating the gas the room shonld be closed,
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and exposed to the action of the disinfectant for at least twelve
hours. Afterwards the room should be freely exposed to the
external air, the floor and wood-work thoroughly scrubbed, every-
thing washed with diluted carbolic acid solutior (one part of acid
to forty of water or more) a good fire lighted in the grate, and,
lastly, the ceiling should be whitewashed and the walls of the room
repapered. For outdoor purposes chloride of lime is much used.
The application of ary heat is peculiarly suitable for purifying
clothing of all kinds, and kiins for applying heat to snch materials
on a large scale are to be found in all large towns. The substance
required to be thus disinfected is first placed in some soluble
disinfectant, and subsequently baked for an hour or so..

FINIS
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A D C process for defecating sewage,

185
Abortion, eriminal, 27
Aboriives, 160
Aconite (Aconitum napellus), 148
Aconitina, 148
Adipocere, 62
Adult circulation, the, 34
JEthusa cynapium (the fuol's pars-

ley), 162
Age in the living, determination of, 9
dead, " ‘10
Air, 167

Alcchol, 152, 185

Alcoholism, 153

Alkalies, the, g9

Alkaline earths, the, 102

Aloes (Aloe Perryi and Aloe vul-
garis). 157

Aloin, 157

Amanitine, 134

Amentia, 50

Ammonia, 100

Anamirta cocculus (Cocculus indi-
cus), 132

Angus Smith's method for testing for
carbonic anhydride, 171

Anilin, 156

Animal irritants, 162

Antimony, 113-115%

Aqua fortis, 98

Arsenic, 109-113

Arsenical eczema. 109

Arsines, 165

Arum maculatum (“lords and la-
dies ;” the cuckoo pint), 162

Ash closet, the, 84

Asphyxia, 61

Asphyxiants, 142z

Asthenics, 145 . LY

Atropa belladonma (the deadly night-
shiade), 129

Atropina, 129

DBap food, 186

Darium salts, the, 102

Belladonna (Atropa belladonna ; the
deadly nightshade), 129

Bell traps, 182

Denzine, 156

Benzole, 156

Bismuth, 125

Black bryony, the (Tamus communis),
162

nightshade, the (Solanum ni-

grum), 132

Blood-stains, detection of, 75

Blue rocket, or monkshood, the (Aco-
nitum napellus), 148

Brain of the insane, morbid appear-
ances in the, 58

substance on weapone, 81

Bramah closet, the, 184

Bromine, 107

Brucina, 141

Eryonia dicica (the wild vine, or
white Lrvony), 162

Capaveric alkaloids. 165
rigidity, 62

Calabar bean, the (Physostigma ve-
nenosum), 138-

Calcium salts, the, 103

Camphor (Cinnamomum campliora),
133

Cantharis vesicatoria (the Spanish
fly), 162

Carbolic acid, 155
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(Carbonic acid as, 142
acid in the air, 167
oxide, 142
(Carburctted hydrosen, 144
Castor-oil seeds (Ricinus communis),
158
( ercaria scninis (spermatozoa), 21
(‘harcoal closet, the, 184
('hloral hydrate, 155
("hlurine, 104
Chloroform, 154
(hromivum salts, the, 126
Cicnta virosa (the water hemlock er
cowbane), 161
Cinmmamomum camphora (camphor),
133
Clark’s process for rendering tempo-
ravily hard water solt, 150
soap test for the harduness of
watcr, 177
Classes of poisuns, the symptoms and
post-mortem appearances in
the varions, 85
Classification of poisons, 83
Cleansing of sewers, 181
Coal gas, 144
naphtha, 157
Coceulus indicus (Menispermum or
Anamirta cocculus), 132
Colchicing, 152
(folchicum (Uolehicum autumnale ;
the meadow saffron), 151
Colonr blindness, 49
Coma, 61
Comm.n viper (the brown and the
blue-black), 166
Conii., 138
Conium (Conium maculatum ; the
spotted hemlock), 138
Convolvulin, 158
Convnlsives, 139
Copper salts, the, 120
Cornutine, 160
Corpora lutea, 25

Corrosive sublimate, or perchloride of -

mercury, 115

Corrosives, g7

Cowbane, or water hemlock, the
(Cienta virosa), 161

Cretinism, 51

Criminal abortion, 27

Creton o1l (from the seeds of the
Croton tiglium), 158

INDEX.

Cluckoo pint (Arum maculatum),
162

Cyanides, poisoning by the, 147

Cytisus laburnum, 162

Darey bath, 188
Daphne mezereum (mezercon), 162
Darnel, the (lLolium temnulentum),
133 :
Datura stramonivm(the thorn-apple),
132
Daturina, 132
Deadly nightshade, the (Atropa bella-
donna), 129
Death by hanging, 64
by hightning! 74
Ly starvation, 74
by strangulation, 66
by suflucation, 64
wiodes of sudden, 60
of the fictus, causes of, 45
Death-bed confessions, 3
Defecation of sewage, 184
Degree of hardness of water, 177
Delivery, 24
Delirium ebriosum contrasted with
delirium tremens, 153
Delusion, 54
Dementia, 52
Depressants, 135
Detection of poisons, 89
of minute quantities of poison, go
Digitalinum, 150
Digitalis (Digitalis purpurea; the
purple foxglove), 150
Dipsomania, 54, 154
Dippel, oil of, 156
Discases originating from or exagge-
rated by impure air, 169
simulating poisoning, 87
traceable to impure water, 178
Disinfcction of a room, 188
Disposal of sewage (dry and wet
method), 184 -
}"—'}rnins, 180
rowning, death by, 6
Dry foz, 169 A
Dwellings, conditions necessary for
health in, 187

Evnorin, 160
Elaterium, 158 =
Epilepsy, feigned, 48
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Yrgot of rye (Secale cornutum ; the
spurred rye), 160
Ergotin, 160
Ergotinic acid, 160
Ergotism, 160
convulsive, 160
gangrenous, 160
Erotomania, 54
Eserina, 138
Essential ralts of lemon. 145
Ether, 154
Evidences of prisoning, 85
Examination of .air (suspended miat-
ters, organic matter, carbonic
acid, watery vapour, ammo-
nia), 170 _
of bodies found dead, 60
Exercise, 188

Facian angle of Camper, 14

Feigned diseases, 48

Fine-leaved water hemlock (Phellan-
drium aquaticnm), 161

Flap trap, 182

Feetal circulation, the, 36

Food, 185

Fool's parsley (ZEthusa cynapium),
162

Forensic Medicine (Part 1), 2-82

Formation of ice, 177

Foxglove, the purple (Digitalis pur-
P a), 150

Fresenius’ *method for the detection
of poisuns, go

Fungi, poisonous, 134

Fusel oil, 156

GArpeN nightshade, the (Solanum
nigrum), 133
Poppy, the wﬁitﬂ (Papaver som-
nilerum), 127
General paralysis of the insane, 53
Goux system, the, for the disposal of
sewage, [84
Gupshot wounds, 67

Hzxwmin test, the, 76

Hairs and fibres, examination of, 78

Hallucination, an, 54

“ Hardness "’ of water, 176

“Hearsay,” when admissible as evi-
dence, 3

Hellebores, the, 159

193

Helleborus foetidus (the rtinking
hellebore), 160
niger (the “Christmas rose ),
I
urie?i?afiﬂ (the true hellebore),
I
-Hemluck%s::hﬁ fine-leaved water hem-
lock (Phellandrinm aquati-
cum), 161
the spotted hemlock (Conium
maculatum), 138
the water hemlock, or cowbane,
161
Henbane, the (Hyoscyamus niger),
131
Hopper closet, the, 183
Horseradish, the (Cochlearia armora-
cia), 148
House drains, 181
test for soundness of, 183
Houzeaun's ozonometer, 169
Hume's vellow (arseniteof silver),111
Humic acid, 81
Hydrochloric acid, 99
gas, 104
H ydrocyanic acid (prussic acid), 146
Hydrostatic test, the, in cases of
infanticide, 42
Hygiene (Part 111.), 167-189
Hyoscyamina, 131
Hyoscyamus (Hyoscyamus miger;
the henbane), 131
Hypochlorous acid, 104

Ib1ocy, 50
Illusion, an, 54
lwbecility, so
Impotence, 19
Improper food, 187
Impurities of air (suspended matters),
gaseous ﬂuhﬂtancEs},’Eﬂg
of water, 178
tests for, 179 :
Indian tobacco, the (Lobelia inflata),
137
Inebriants, 152
Infanticide, 31
Inheritance, 47
Insufficient food, results of, 187.
Iodide of potassium, 108 -
Iodine, 107
Iron galts, the, 123
irritant gases, 103
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lrritants  with nervous symptoms, f
161 g

Javare (Tpomeea purga), 158
Jennings closet, the, 183 ~ -
K Leprosania, 54

hreasote, 156

[.AaMP-noLEs in sewers, 181"

Langhing ghs, 145 :

Lead in water, quantity to produce
serious sfmptoms, 178 7

calts, the, 117

Legitimacy, 45

l.encomaines, 163

Liwe process fir sewage defecation,
tlie, 134

Live birth, evidences of, 40

Lobelia (Lobelia inflata ; the Indian
tobacco', 137

Lolinm temulentum (the darnel), 133"

“ Lords and ladies” (Arum macu-
latum?®, 162

Lunacy certificate, a, 56

Lypemania, 55

MALIXGERING, 48

Manganese salts, the, 125

Manholes in sewers, 181

\iamia, 53

Marsh's test, 111

Meadow  safiron, the (Colchicum
autumnale), 151

Meat, characters of good and bal,
186

Meconic acid, 129

Medical evidence, 2

Menispermum  cocculns
indicus), 132

Merveury and 1s preparations, 115

Metallie firitants, 109

Metallod nritants, 104

Mezereon (Dapline mezereum),

?\lid-ﬁ:n'tlmr trap, 182

Milk, 43, 185

Mineral acids, the, 97 - _  _

Mirbane, essence ol (nitro-benzole’,
150 ;

Miscinriaze, 28

Modes of sudden death, 60 -

Monkshood, the ( Acenitim ]mlu:”uu},

(Cocenlus

1,6_2

148
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Monomania, 54

Morphina, 127

Moule’s dry-earth closet, 184’
M:-=atic acid, g9

Nancorics, 127 £
Nessler's test for ammonia, I0I;
179
Nicotina, 135
Nights:de, the black or garden
(Solanum nigram), 133
the deadly (Atropa belladonna),
129,
the woody or bitter-sweet (Sola-
num dulcamara), 132
Nitrate of potassium, g8
Nitric acid, 98
Nitro-benzole, 156
Nitro-glycerine, 157
NitFous acid gas; 103
oxide gas 14§
Nutes, 3
Nux vomiea (Strychnos nux vomica).

139

Ocranrnnox, the, g3
(Fuanthe crocata (the water drop-
worl), 161
Oil of turpentine, 156
vitriol, 97

Opinm and its preparations, 127
Ohrganic poisons, 127

Ossification in the fietus, progress off

Uvercrowding, 171
Oxalic acid, 145
Ozone, 168

’Ax closet, the, 183

Paresis, 53

Perchiloride of mereury, 115

Personal dentity, 4

Phellandrium  aquaticum (the fing
leaved water hemlock), 161

Phenyl hydrate, 155

Phosphate of alaminium process for
defecating sewage, the, 184

’hosphorus, 104-107 i :

Physostigmina, 138

Plenum method, or ventilation by

s propulsion, the, 175 5
Picrotoxine, 133 '
PPvison definition of a. 83
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I"visonons hi<h, 165
foods, 163
fungi, 134
I'oppy, the while garden (Papaver
sommifernm), 127
I’otash, poisoning by, g9

l'otato, the (Solanume tulerosum),
132

I"utt’s method of artificial ventilation,
174

l’rcg:muc}-, 22
Premature birvth, 28
I'rivate storage of w ater, 175
I’'russic acid, 146
I’tomaines, 155
Puerperal mn.uiu, 55

“ Pure ” water, 177
Purgatives, 157
Purification of air, 169
Patrefaction, 62
I'yromania, 54

It axuxcues (acris,arvensis,bulbosus,
flammula, sceleratus), 162

liape, 2o

Reinsch's test, 112

Resuscitation of the drowned, 64

ticinus communis (castor oil) seeds,
158

Rigor mortis, 62

SasApiLLA(Schenocaunlonofficinale),
151

Salts of sorrel, 145

Sap nification, 62

Sarcina botulina, 163

Saturnine poisoning, 118

Savin (Juniperus sabina), 161

‘Scheele's green (arsenite of copper),

It

NSecile cereale (common rye), 160
cornntum (spurred rye), 160

becrets, 3

Seminal stains, 20

Sewer sascs, 143

Scwers, cleansing of) 181
obstruction to, canses of, 181
ventilation of, 181

“Sharps,” 144

siens of death, 61

Silver salts, the, 124

Simp'e iritants, 162

Smoking, 130

195

Smoky chimneys, 173
Soda, poisoning by, 99
“ Soft water,” a, 176
Solanum dul-::nmam the wondy night-
shade),
nizrom [thF bth nightshade),
133
tuberosnm (the potato), 132
Spanish fly, 162
Spectroscope, 76
Spermatozoa, 21
Spbhacelinic acid, 160
Spirits of salt, gg
Stas’s (Otto- Stay 8) process for sepa~
rating alkaloids, go
States ofuucnnscmusncus 153
convulsions,
drunkenpess,
epilepsy,
narcotic poisoning,
uremia,
Sterility, 19
Strontinm salts, the, 10
Strychnina, 139-141
symptoms of poisoning by, con,
trasted with those of idiopathic
tetanns, 88
Sulphurie acid, 97
Sulphuretted ||_',dru"eu 143
Sulphurous acid gas, 104
Supwﬁetatmn 47
Sylvester's method of artificial ven-
tilation, 174
Symptoms of poisoning by arsenic,
and corrosive sublimate con-
trasted, 115
Syn-ope, 60
Syphon trap, 182

Tawnus gﬂmmums (black bryony},
162
Taxus baccata [the yew), 162
Tetrahedron, the, g
Thorn- apple the (Datura stramo-
nium), 132
T'in salts, the, 124
Tobacco (Nicotiana tabacum), 135,
French, 135
Hu'mn'l.h 135
Kentucky, 135
Virginia, 133
Tobyn's method of artificial vesdtila:
tion, 174
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Toxicology (Part 11.), 83-166

Traps, 182

Treatment of poisoning generally,
89

Trichina spirahis, 163

Trichiniasis, 163

Trichinosis, 163

Trichomonas vagina, 21, 22

Useiricar cord, 45
I'nsoundness of mind, 49

Varieries of drinking water ; tables
of the Rivers Pollution Com-
migsioners, 176

Venomous reptiles, 166

Ventilation, 172

artificial, 174
by extraction, 174
Ly propulsion, 175
natural, 173

Veratrina, 151

Vipera \;rnn (the common viper)
I
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WATER, action on lead of, 177
Water-closets, 183
Water dropwort ((Enantbe crocata),
161
Water-hemlock, the (Cicuta virosa),
161
Water, purification of, 180
storage, 175
supply to.houses, 188
White bryony (the wild vine: B y-
onia dioica), 162 ¥
poppy.the {Papaver somniferuih
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Wounds and mechanical injmies, 66
of various parts.of the body, 70

Yew, the (Taxus baccata), 162

Zaxc salts, the, 122
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For Sale by Subscription only.

An American Text-Book of Surgery.

Forming One Handsome Royal Octavo Yolume of over 1200 pages
(10 x 7 inches), with nearly 500 Wood-cuts in Text, and 37
Colored and Half-tone Plates, many of them Engraved
from Original Photographs and Drawings furnished
by the Authors.

Price, Cloth, $7 net; Sheep, $8 net ; Half Russia, $9 net.
BY
CHARLES H. BURNETT, M.D., Emeritus Professor of Otology, Phila-
delphia Polyeclinie.

PHINEAS S. CONNER, M.D., LL.D., Professor of Surgery, Medical Col-
lege of Ohio and Dartmouth Medical College.

FREDERIC S. DENNIS, M.D., Professor of Priuciples and Practice of
Surgery, Bellevue Hospital Medical Collage.

WILLIAM W. KEEN, M.D., LL.D., Professor of the Principles of Sur-
gery and of Clinical Surgery, Jefferson Medical College.

CHARLES B. NANCREDE, M.D., Professor of Surgery and of Clinical
Surgery, University of Michigan.

ROSWELL PARK, M.D., Professor of Surgery, Medical Dapartment of
the University of Buffalo.

LEWIS 8. PILCHER, M.D., Professor of Clinical Surgery in il.. New
York Post-Graduate School and Hospital.

NICHOLAS SENN, M.D., Pu.D., Professor of Practice of Surgery and of
Clinical Surgery, Rush Medical College.

FRANCIS J. SHEPHERD, M.D., C.M., Professor of Anatomy and Lecturer
on Operative Surgery, McGill University, Montreal, Canada.

LEWIS A. STIMSON, B.A., M.D., Professor of Surgery in the University
of the City of New York.

WILLIAM THOMSON, M.D., Professor cf Ophthalmology, Jefferson Med-
1cal College.

J. COLLINS WARREN, M.D., Associate Professor of Surgery, Harvard
University.

J. WILLIAM WHITE, M.D., Pa.D., Professor of Clinical Surgery, Uni-
versity of Pennsylvania.

EDITED BY

WILLIAM W. KEEN, M.D., LL.D., anp-
J. WILLIAM WHITE, M.D., Pu.D.
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The want of a text-book which could be used by the practitioner
and at the same time be recommended to the medical student has
been deeply felt, especially by teachers of surgery. Hence, when
it was suggested to a number of them that it would be well to unite
in preparing a book of this description, great unanimity of opinion
was found to exist, and the gentlemen before named gladly con-
sented to join in its production. While there is no distinctive
American Surgery, yet America has contributed very largely to
the progress of modern surgery, and among the foremost of those
who have aided in developing this art and science will be found the
authors of the present volume. All of them are teachers of surgery
in leading medical schools and hospitals in the United States and
Canada.

Especial prominence has been given to Surgical Bacteriology ; a
feature which is believed to be unique in a surgical text-book in
the English language. Asepsis and Antisepsis have received par-
ticular attention, and full details of the various methods of disin-
fecting instruments, hands, and the field of operations, sutures, etc.,
will be found. The text is brought well up to date in such import-
ant branches as cerebral, spinal, intestinal, and pelvie surgery, and
the most important and newest operations in these departments are
desecribed and illustrated.

The text of the entire book has been submitted to all the authors
for their mutual criticism and revision, also an entirely new and
original feature in book-making. The book, as a whole, therefore,
expresses on all the important surgical topics of the day the con-
sensus of opinion of the eminent surgeons who have joined in its
preparation.

One of the most attractive features of the book is its illustrations.
Very many of them are original and faithful reproductions of pho-
tographs taken directly from patients or from specimens, and the
modern improvements in the art of engraving have enabled the
publishers to produce illustrations which it is believed are superior
to those in any similar work.



For Sale by Subscription only.

A TREATISH

ON THE

Theory and Practice of Medicine.

AMERICAN TEACHERS.
Epirep By WILLIAM PEPPER, M.D., LL.D,,

Provost and Professor of the Theory and Practice of Medicine and of Clinical
Medicine in the University of Pennsylvania.

To be Completed in Two Handsome Royal Octavo Volumes of about
1000 pages each, with Illustrations to Elucidate
the Text wherever Necessary.

Price per vol., Cloth, $5 net; Sheep, $6 net; Half Russia, $7 net.

VOLUME I. contains:
Hygiene.
J. 8. BroriNags, Professor of Hygiene, University of Pennsylvania.
Fevers (Ephemeral, Simple Continued, Typhus, Typhoid, Epidemic
Cerebro-spinal Meningitis, and Relapsing).

Wu. PEPPER, M.D., Provostand Professor of the Theory and Practice
of Medicine and of Clinical Medicine, University of Pennsylvania.

Scarlatina, Measles, Rotheln, Variola, Varioloid, Vaccinia, Varicella,
Mumps, Whooping-cough, Anthrax, Hydrophobia, Trichinosis,
Actinomycosis, Glanders, and Tetanus.

James T. WHITTARER, M.D., Professor of the Theory and Practice of
Medicine and of Clinical Medicine, Medical College of Cincinnati, O.

Tuberculosis, Serofula, Syphilis, Diphtheria, Erysipelas, Malaria,
Cholera, and Yellow Fever.

W. Ginmax Taompson, M.D., Professor of Physiology, New York
University Medical College.

Nervons, Musecnlar, and Mental Diseases (Including Opinm Habit, ete.).

Horatio C. Woop, M.D., Professor of Materia Medica, Pharmacy, and
General Therapeutics, and Clinical Professor of Nervous Diseases,
University of Pennsylvania. And

Wirniam OsLEr, M.D., Professor of Practice of Medicine, Johns Hof

kins University, Baltimore, Md.
4



VOLUME II. contains:

Urine (Chemistry and Microscopy).

James W. Horraxp, M.D., Professor of Medical Chemistry and Toxi.
cology, Jefferson Medical College, Philadelphia.

Kidneys and Lungs.

Francis DELAFIELD, M.D., Professor of Pathology and Practice of
Medicine, College of Physicians and Surgeons, New York City.

Air-passages (Larynx and Bronchi) and Pleura.

James C. WriLsoN, M.D., Professor of Practice of Medicine and of
Clinical Medicine, Jefferson Medical College, Philadelphia.

Pharynx, (Esophagus, Stomach, and Intestines (Including
Intestinal Parasites).

WiLLiAM PEPPER, M.D., Provost and Professor of the Theory and Prac-
ticeof Medicineand of Clinical Medicine, University of Pennsylvania.

Peritonenm, Liver, and Pancreas.

RecinaLp H. Firz, M. D., Hersey Professor of Physics, Harvard Medi-
cal School.

Diathetic Diseases (Rhenmatism, Rhenmatoid Arthritis, Gout,
Lith®mia, and Diabetes).

Hexry M. Lymaw, M.D., Professor of Principles and Practice of
Medicine, Rush Medical College, Chicago, Ill.

Heart, Aorta, Arteries, and Veins.

E. G. JANEwAY, M.D., Professor of Principles and Practice of Medi-
cine, Bellevue Hospital Medical College, New York City.

Blood and Spleen,

WinLiaM OsLER, M.D., Professor of Practice of Medicine, Johns Hop-
kins University, Baltimore, Md.

Inflammation, Embolism, Thrombosis, Fever, and Bacteriology.

W. H. WeLcH, M.D., Professor of Pathology, Johns Hopking Uni-
versity, Baltimore, Md.

The articles are not written as though addressed to studentsin lectures,
but are exhaustive descriptions of diseases with the newest facts as re-
gards Causation, Symptomatology, Diagnosis, Prognosis, and Treat-
ment, and will include a large number of approved Formule. The re-
cent advances made in the study of the bacterial origin of various dis-
eases are fully described, as well as the bearing of the knowledge-so
gained upon prevention and cure. The subjects of Bacteriology as a
whole and of immunity are fully considered in a separate section.

Methods of diagnosis are given the most minute and careful attention,
thus enabling the reader tolearn the very latest methods of investigation
without consulting works specially %evuted to the subject.



For Sale by Subscription only.

AN AMERICAN TEXT-BOOK

OF THE

DISEASES or CHILDREN.

INCLUDING

Special Chapters on Essential Surgical Subjects; Diseases
of the Eye, Ear, Nose, and Throat; Diseases of the
Skin; and on the Diet, Hygiene, and General
Management of Children.

BY

AMERICAN TEACHERS.

EDITED BY
LOUIS STARR, M.D,,

Physician to the Children's Hospital and Consulting Pediatrist to the Maternity
Hospital, Philadelphia; late Clinical Professor of Diseases of Children
in the Hospital of the University of Pennsylvania, etc., ete.,

ASSISTED BY

THOMPSON S. WESTCOTT, M. D,

Attending Physician to the Dispensary for Diseases of Children, Hospital
of the University of Pennsylvania, etc.

Forming a handsome imperial 8vo vol. of more than 1200 pages, pro-
fusely illustrated with wood-cuts, half-tone and colored plates.
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ANNOUNCEMENT.

AN American Text-book of the Diseases of Children will be
issued as a handsome imperial octavo volume of about 1200
pages, uniform with an American Text-book of Surgery, con-
taining numerous wood-cuts, half-tone plates, and colored illus-
trations. The plan contemplates a series of original articles
written by some sixty well-known psaediatrists, representing
collectively the present teachings of the most prominent med-
ical schools and colleges of America. The work is not intended
to be encyclopadic in character, but to be a practical book
suitable for constant and handy reference by the practitioner
and advanced student.

One decided innovation for a book of its size is the large
number of authors, nearly every article being contributed by
a specialist in the line on which he writes. This, while entail-
ing considerable labor upon the editors, has resulted in the
publication of a work thoroughly new and abreast of the times.
The entire work has been practically written in a few months,
thus removing the usual objection to treatises of this class,
that they are out of date before they are published.

Especial attention is given to the consideration of the latest
accepted - teaching upon the Etiology, Symptoms, Pathology,
Diagnosis, and Treatment of the disorders of children, with
the introduction of many special formule and therapeutic
procedures.

Special chapters embrace at unusual length the diseases of
the Eye, Ear, Nose and Throat, and the Skin ; while the intro-
ductory chapters cover fully the important subjects of Diet,
Hygiene, Exercise, Bathing, and the Chemistry of Food.
Tracheotomy, Intubation, Circumeision, and such minor sur-
gical procedures coming within the province of the medical

practitioner are carefully cunsi;lered.



NOW READY.

For Sale by Subscription only.
An American Text-Book of Gynecology

MEDICAL AND SURGICAL.

FOR THE USBE OF

STUDENTS AND PRACTITIONERS.

BY

JOHN M. BALDY, M.D., HENRY T. BYFORD, M.D.,,
EDWIN CRAGIN, M.D., J. H. ETHERIDGE, M.D.,
WILLIAM GOODELL, M.D., HOWARD A. KELLY, M.D.,
FLORIAN KRUG, M.D., E. E. MONTGOMERY, M.D.,
WILLIAM R. PRYOR, M.D., GEORGE M. TUTTLE, M.D.

Forming one handsome royal 8vo. volume, profusely illustrated.
Price, Cloth, $6 ; Sheep, $7 ; Half Russia, $8.

In this volume all anatomical descriptions, excepting those es-
sential to a clear understanding of the text, have been omitted, the
illustrations being largely depended upon to elucidate the anatomy
of the parts. The work will be found thoroughly practical in its teach-
ings, and is intended, as its title implies, to he a working text-book
for physicians and students. A clear line of treatment has been
laid down in every case, and although no attempt has been made
to discuss mooted points, still the most important of these have been
noted and explained. The operations recommended are fully illus-
trated, so that the reader may have under his eye a picture of the
procedure described in the text, and cannot fail to grasp the idea.

All extraneous matter and discussions have been carefully ex-
cluded, the attempt being made to allow nothing to cumber the
text.

The subject-matter has been brought fully up to date at every
point, and the work is as nearly as possible the combined opinions
of the ten specialists who figure as the authors.

The work is well illustrated throughout with wood-cuts, half-

tone and colored plates, mostly selected from the authors’ private
collections.
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Now Ready—Third and Revised Edition.
For Sale by Subscription only

MEDICAL DIAGNOSIS.

By DR. OSWALD VIERORDT,

Professor of Medicine at the University of Heidelberg ; formerly Privat Docent
at University of Leipzig; Professor of Medicine and Director
of the Medical Polycliric at the Univ. of Jena.

Translated with additions, from the Second Enlarged German Edition,
with the Author’s Permission.

By FRANCIS H. STUART, A.M.,, M.D,,

Member of the Medical Society of the County of Kings, N. Y.; Fellow of the
New York Academy of Medicine ; Member of the
British Medical Association, ete.

In One Handsome Royal Octavo Volume of 700 Pages.
178 Fine Wood-cuts in Text, Many of Which are in Colors,

Price, Cloth, $£net; Sheep, $5 net; Half Russia, $5.50 net.

This Valoable Work is now Published in German, English, Russian, and Italian.

In this work, as in no other hitherto published, are given full and accurate ex-
planations of the phenomena observed at the bedside. IT 1S DISTINCTLY A CLINICAL
woRK, by a master teacher, characterized by thoroughness, fulness, and accuracy.
IT 18 A MINE OF INFORMATION UPON THE POINTS THAT ARE SO OFTEN PASSED OVER
WITHOUT EXPLANATIONS. Especial attention has been given to the germ theory
as a factor in the origin of disease.

The issue of a third edition within two years indicates the favor with which it
has been received by the profession.

PROFESSIOIN AL OPINIOINS.

“ One of the most valuable and useful works in medieal literature.”
(Signed) ALEXANDER J. C. SKENE, M.D.,

Dean of the Long Island College Hospital, and Professor of the
Medical and Surgical Diseases of Women.

¢* Indispensable to both ‘students and practitioners.” "’
(Bigned) F. MINOT, M.D.,
Hersey Professor of Theory and Practice of Medicine, Harvard University.

““Tt iz very well arranged and very complete, and contains valuable features

not usually found in the ordinary books. **
(Signed) J. H MUSSER, M.D.,
Assistant Professor Clinical Medicine, University of Pennsylvania.

“t A treasury of practical information which will be found of daily use to every

busy practitioner who will consult it."”
(Signed) C. A. LINDSLEY, M.D., .
Professor of Theory and Practice of Medicine, Yale University, New Haven, Conn,
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For Sale by Subscription only.

NOW READY.

DISEASES OF THE EYE

A Hand-Book of Ophthalmic Practice.

By G. E. pE SCHWEINITZ, MD.,

Professor of Diseases of the Eye, Philadelphia Polyelinic; Professor of Clinical
Ophthalmology, Jelferson Medical College, Philadelphia : Ophthalmic sSurgeon
to Children’s Hospital and to the Pluhulelphin Hospital ; Ophthalmologist
to the Orthopmdic Hospital and Infirmary for Nervous Diseases; late
Lecturer on Medical Ophthalmoscopy, University of Pa., efe.

Forming a handsome royal 8vo. vol. of more than 600 pages.

Over 200 fine wood-cuts, many of which are original, and two
chromo-lithographic plates.

Price, Oloth, $4 net ; Sheep, $5 net; Half Russia, $5.50 net.

PROFESSIONAL OPINIONS.

“ A work that will meet with the requirements not only of the specialist, but
of the general practitioner in a rare degree. I am satisfied that unusual success
awaits it.”’ (Signed) WILLIAM PEPPER, M.D.,

Provost and Professor of Theory and Practice of Medicine and Clinical Medicine
in the Universily of Pennsylvania.

“‘Contains in concise and reliable form the accepted views of Ophthalmie Sei-
ence.”’ (Signed) WILLIAM THQB‘EGN, M.D.,
Praofessor of Ophthalmology, Jefferson Medical College, Philadelphia, Pa.

““One of the best hand-books now extant on the subject.”
(Bigned) J. 0. STILLSON, M.D.,
Prafessor of Eye and Ear, Central College of Physicians and Surgeons, Indianapolis, Ind,

¢ Vastly superior to any book on the subject with which I am familiar.
(Signed) FRANCIS HART STUART, M.D.,
Brookiyn, N. Y.

*Contains in the most attractive and easily understood form just the sort of
Enowledge which is necessary to the intelligent practice of general medicine and
surgery. "’ (Signed) J. WILLIAM WHITE, M.D.,

Professor of Clinical Surgery in the University of Pennsylvania,

‘““ A very reliable gnide to the study of eye diseases, presenting the latest fa:ut?a
and newest ideas.”’ (Signed) SWAN M. BURNETT, M.D,,
Prof. of Ophthalmology and Otology, Med. Department Univ. Georgetown, Washington, D, C.
10



Second Revised Edition. For Sale by Subscription only.

A NEW PRONOUNCING
DICTIONARY OF MEDICINE.

WITH
Phonetic Pronunciation, Accentuation, Etymology, etc.
By JOHN M. KEATING, M.D., LL.D,,

Fellow of the College of Physiciansof Philadelphia; Viee-President of the American
Padiatric Society ; Ex-President of the Association of Life Insurance Medical
Directors ; Editor ‘* Cyelopeedia of the Diseases of Children,’’ ete. ;

AND

HENRY HAMILTON,

Author of “*A new Translation of Virgil’s Aneid into English Rhyme ;"*
Co-Author of ** Saunders’ Medical Lexicon,” ete.

WITH AN APPENDIX

CONTAINING IMPORTANT TABLES OF BACILLI, MICROCOCCI, LEUCOMAINES,
PTOMAINES s DRUGSAND MATERIALS USEDIN ANTIBEFTIC BURGERY ;
POISONS AND THEIR ANTIDOTES; WEIGHTS AND MEASURES ;
THERMOMETRIC ECALES ; NEW OFFICINAL AND

UNOFFICINAL DRUGS, ETC. ETC.

Forming One very Attractive Volume of over 800 pages.

Price, Cloth, $5 net; Sheep, $6 net ; Half Russia, 56,50 net.
With Denison’s Patent Index for Ready Reference.

r—

T am much pleased with Keating’s Dictionary, and shall take pleasure in
recommending it to my classes.””  (Signed) HENRY M. LYMAN, M.D.,
Professor of Principles and Practice of Medicine, Rush Medical College, Chicago, Iil.

“*T am convinced that it will be a very valuable adjunct to my study table,
convenient in size and sufficiently full for ordinary use.’”
{Eigned} C. A. LINDSLEY, M.D.,

Prafessor of Theory and Practice of Medicine, Medical De ot Yale University,
L fﬂecret:f:y Connecticut State Board of Health, J{Jﬂw Huaven, Connecticut.

T will point out to my classes the many good features of this book as com-
pared with others, which will, I am sure, make it very popular with students.’
(Signed) JOHN CRONYN, (M‘D' ; I[I}Ldﬂ,
Professor of Principles and Practice of Medicine and Clinical Medicine;
; {ﬂ'rfsidgns of thép Fuaculty, Medical Dept. Niagara University, Buffalo, N F.

« My examination and use of it have given me a very favorable opinion of its
merit, and it will give me pleasure to recommend its use to my class,”’
(Signed) J. W. H. LOVEJOY, M.D,,
Professor of Theory and Practice of Medicine, and President of the 'me}fb
Medical Dept. Georgetown University, Washington, D. G
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Second Edition, for Sale by Subscription.

AUTOBIOGRAPHY

SAMUEL D. GROSS, M.D,

D. C. L, OXON., LL.D. CANTAB., EDIN., JEFFERSON COLLEGE, UNIV. PA,,
EMERITUS PROFESSOR OF SURGERY IN THE JEFFERSON MEDICAL
COLLEGE OF PHILADELPHIA.

WITH REMINISCENCES OF

HIS TIMES AND CONTEMPORARIES.

Edited by his Sons, SamverL W. Gross, M.D., LL.D., late Pro-
fessor of Principles of Surgery and of Clinical Surgery in the
Jefferson Medical College, and A. HALLER GRroOsSs, A. M.,
of the Philadelphia Bar.

Preceded by a Memoir of Dr. Gross by the late Austin Flint, M.D., LL.D.

In two handsome vols., each containing over 400 pages,
demy Svo., ex. cloth, gt. tops, with fine Frontispiece
engraved on steel.

Price . . . $5.00 net.

This AuroBioGrRAPHY, which was continued by the late eminent
Surgeon until within three months before his death, contains a
full and accurate history of his early struggles, trials, and subse-
quent successes, told in a singularly interesting and charming man-
ner, and embraces short and graphic pen portraits of many of the
most distinguished men—surgeons, physicians, divines, lawyers,
statesmen, scientists, etc. etc.—with whom he was brought in con-
tact in this country and in Europe ; the whole forming a retrospect

of more than three-quarters of a century.
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SAUNDERS’

Pocket Medical Formulary

BY

WILLIAM M. POWELL, M.D.,
Attending Physician to the Mercer House for Invalid Women, at Atlantic City.

CONTAINING

1750 Formule, selected from several hundreds of the best known
authorities.

Forming a handsome and convenient Pocket Companion of nearly 300
printed pages, and blank leaves for additions.

WITH AN APPENDIX

Containing Posological Table ; Formulee and Doses for Hypo-
dermic Medication : Poisons and their Antidotes; Diam-
eters of the Female Pelvis and Feetal Head; Obstet-
rical Table ; Diet List for various diseases;
Materials and Drugs used in Antiseptic Surgery: Treatment
of Asphyxia from Drowning; Surgical Remembrancer;
Tables of Incompatibles; Eruptive Fevers; Weights

and Measures, etc.

Third Edition, Revised and greatly Enlarged.

Handsomely bound in Morocco, with Patent Index, Wallet, and Flap.

Price, $1.f}’5 net.

TaERAPEUTIC GAZETTE, Jannary, 1892, —* The preseriptions have been taken
from the writings or practice of Physicians whose experience qualifies them to be
worthy of trial. We heartily recommend this volume toall who desire to purchase
guch a work.”

New York MEpicAr Recorp, Februnary 27, 1892.—* This little book, that can
be conveniently earried in the pocket, contains an immensge amount of material.

It is very useful, and, as the name of the author of each preseription is given, 18

unusually reliable.”
13



THIRD EDITION.

How to Examine for Life Insurance.

By JOHN M. KEATING, M.D, 4
Medical Director Penn Mutual Life Insurance Co, ; Ex-President of the Association of
Life Insurance Medical Directors ; Consulting Physician for Diseases of Women
at St. Agnes’ Hospital, Phila. ; Gynwmcologist to St. Joseph's Hospital, etc.

Withtwo large Phototype Illustrations, and a Plate prepared by Dr. McClellan from
special Dissections ; also, numerous cuts to elucidate the text,

Price, in Cloth, $2.00.

PART I. has been carefully prepared from the best works on physical
diagnosis, and is a short and succinet account of the methods used to
make examinations ; a description of the normal condition, and of the
earliest evidences of disease.

PART II. contains the instructions of twenty-four Life Insurance Com-
panies to their medical examiners.

PRESS NOTICES.

“‘ The most practical manual on this subjeet that has yet been offered as a guide
to the medical examiner for life insurance. It contains much that is needful in
the way of referemce that cannot be found grouped elsewhere.”—Buffalo Medical
and Surgical Jowrnal.

¢ Just such a book as the young and inexperienced medical examiner needs, *—
The American Journal of the Medical Sciences.

““ By far the most useful book which has yet appeared on insurance examination.
The hook should be at the right hand of every physician interested in this speecial
branch of medical science.”— The Medical News.

“* The volume is replete with information and suggestions, and is a valuable con-
tribution to the literature of the medical department of life underwriters' work.*
— The United States Review (Insurance Journal).

In Active Preparation. Ready Shortly.

A
MANUAL OF SURG EEa
GENERAL AND OPERATIVE.

BY
JOHN CHALMERS DA COSTA, M. D.,

Instructor in Surgery, Jefferson Medical College,

A new manual of the Principles and Practice of Surgery, intended to
meet the growing demand for students and others for a medium-sized work
which will embody all the newer methods of procedure detailed in the

larger text-books.
14



SAUNDERS
SHERIES OF MANUALS

STUDENTS AND PRACTITIONERS.

The aim of the Publisher is to furnish, in this Series of Manuals,
a number of high-class works by prominent teachers who are con-
nected with the principal Colleges and Universities of this country ;
the position and experience of each being a guarantee of the sound-
ness and standard of text of the subject on which he writes.

Especial care has been exercised in the choice of large, clear, read-
able type ; a high grade of slightly toned paper, of a shade particu-
larly adapted for reading by artificial light ; high class illustrations,
printed in colors when necessary to a clear elucidation of the text
and strong, attractive, and uniform bindings,

The prices vary greatly ($1.00 to $2.50), it not being desirable to
fix an arbitrary standard and pad the volumes accordingly.

Now Ready—Fourth Edition,
CONTAINING
CEHINTS ON DISSECTION.”?

Essentials of Anatomy and Manual of Practical
Dissection.

By CHARLES B. NANCREDE, M.D.,
Professor of Surgery and Clinical Surgery in the University of Michigan, Ann Arbor;
Corresponding Member of the Royal Academy of Medicine, Rome, Italy;
late Surgeon Jefferson Medical College, ete. ete.

e

With Handsome Full-page Lli:hngruplnic Plates in Colors. Over 200 Illustrations.

No pains or expense has been spared to make this work the most exhaustive yet
concise Student’s Manual of Anatomy and Dissection ever published, either in this

country or Europe. s $
The colored plates are designed to aid the student in dissecting the muscles,

arteries, veins, and nerves. For this edition the woodeuts have all been specially
drawn and engraved, and an Appendix added containing 60 illustrations repre-
senting the structure of the entire human skeleton, th- whole based on the eleventh
edition of Gray’s Anatomy, and forming a handsome post 8vo. volume of over 400

pages.
Price, Extra Cloth or Oilcloth for the Dissection-Room,

$2.00 net.
15



JUST PUBLISHED—SECOND EDITION.

A Manual of the Practice of Medicine.

By A. A. STEVENS, A.M., M.D.,

Instructor of Physical Diagnosis in the University of Pennsylvania, and Demonstrator
of Pathology in the Woman’s Medical College of Philadelphia,

Post Svo., 502 pages, Illustrated. Price, Cloth, $2.50.

Contributions to the science of medicine have poured in so rapidly
during the last quarter of a century, that it is well nigh impossible
for the student, with the limited time at his disposal, to master
elaborate treatises, or to cull from them that knowledge which is
absolutely essential. From an extended experience in teaching, the
author has been enabled by classification, the grouping of allied
symptoms, and the judicious elimination of theories and redundant

explanalions, to bring within a comparatively small compass a com-
plete outline of the Practice of Medicine.

NEW READY.

————

A Manual of Medical Jurisprudence
AND TOXICOLOGY.

By HENRY CHAPMAN, M.D.,

Professor of Institules of Medicine and Medical Jurisprudence in the Jefferson Medical
College, Philadelphia; Member of the College of Physicians, Philadelphia, ete.

232 pp., post-octavo, with 36 lllustrations, some of which are in colors.
Price 81.25 Net.

For many years there has been a demand from members of the medical
and legal professions for a medinm-sized work on this most important
branch of medicine. The necessarily prescribed limits of the work per-
mit only the consideration of those parts of this extensive subject which
the experience of the author as coroner’s physician of the city of Phila-
delphia for a period of six years leads him to regard as the most material
for practical purposes.

Particular attention is drawn to the illustrations, many being produnced

in colors, thus conveying to the layman a far clearer idea of the more in-
tricate cases. '
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MNP STING:

Its Principles and Practice,

FOR HOSPITAL AND PRIVATE USE.
By ISABELLA A. HAMPTON,

Graduate of the New York Training School for Nurses attached to Bellevue Hospital
Superintendent of Nurses and Principal of the Training School for Nurses, Johns
Hopkins Hospital, Baltimore, Md.; Late Superintendent of Nurses, Illinois
Training School for Nurses, Chicago, Illinois,

Price, $2.00 net.

An entirely new work on the important subject of nursing, at
once comprehensive and systematic. It is written in a clear, ac-
curate, and readable style, suitable alike to the student and lay
reader. It is of especial value to the graduated nurse who desires
to acquire a practical working knowledge of the care of the sick
and hygiene of the sick room. Thoroughly tested and approved
processes in practical nursing only have been given, particularly in
antiseptic surgery. Illustrations have been freely used wherever
necessary to elucidate the text.

Maryland Medical Jonrnal.—** The newest and most advanced methods, in »
clear, concise manner."”

Oitarto Medieal Jowrnal.—** Will enable each of us to become a tratninge school
in himself.”’

Inter-Ocean (Chicago).—** No better gnide.”
The Churcliman.—* Valuable for those contemplating nursing as a profession.®

IN ACTIVE PREPARATION. READY SHORTLY.

A MANUAL OF
Materia Medica and Therapeutics.

BY
A. A. STEVENS, A.M., M.D.,

Instructor of Physical Diagnosis in the University of ‘I‘L:nns_r,'lvquia. and Dlemponstrator
e of Pfuhol{}gy igu the Woman’s Medical College of Philadelphia,
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NOW READY.
A SYLLABUS

OF

Lectures on the Practice of Surgery.

ARRANGED IN CONFORMITY WITH

THE AMERICAN TEXT-BOOK OF SURGERY.
By N. SENN, M.D., Pu.D,,

Professor of Surgery in Rush Medical College, Chicago, and in the Chicago Polyelinie.
PRICE . . . $2.00.

This the latest work of its eminent author, himself one of
the contributors to the “ American Text-Book of Surgery,”
will prove of exceptional value to the advanced student who
has adopted that work as his text-book. It is not only the
syllabus of an unrivalled course of Surgical Practice, but an
epitome or supplement to the larger work.

e —

NOW READY.

Notes on the Newer Remedies,

THEIR

Therapeutic Applications and Modes of Application

By DAVID CERNA, M.D., Pu.D.

Demonstrator of and Lecturer on Experimental Therapeutics in the University
of 'Pennsylvania.

Forming a small octavo volume of about 175 pages (7 x 5) inches.

PRICE - - -~ 31.25.

The work will take up in alphabetical order all the Newer Remedies,
giving their physical properties, solubility, therapeutic applications, ad-
ministration, and chemical formula. It will in this way, form a very
valuable addition to the various works on Therapeuntics now in existence.

Chemists are so multiplying compounds that if each compound is to be
thoroughly studied, investigations must be carried far enongh to deter-
mine the practical importance of the new agents.

Brevity and concizeness compel the omission of all bibliographical re-
ferences.
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SAUNDERS’

POCKET MEDICAL LEXICON:

Dictionary of Terms and Words used in Medicine and Surgery.
By JOHN M. KEATING, M.D.,

Editor of * Cyclopzdia of Diseases of Children,” ete. ; Author of the
“ New Pronouncing Dictionary of Medicine,”

AND

HENRY HAMILTON,

Author of “ A New Translation of Virgil’'s Aneid into En ﬁliﬂh Verse;”
Co-author of a “ New Pronouncing Dictionary of Medicine.”

Price, 75 Cents, Cloth. $1.00, Leather Tucks.

“Raunders’ Pocket Medical Lexicon—a very complete little work, invaluable
to every student of medicine. It not only contains a very large number of woris,
but also tables of etymological factors common in medical terminology ; abbre-
viations used in medicine, poisons and antidotes, ete.”—Annals of t‘rg:m:mr'ugy,
Philadelphia.

IN ACTIVE PREPARATION.

METHODS OF
PREVENTING AND CORRECTING

Deformities of the Bones and Joints.

A Handhﬂok nf Practical Orthopedic Surgery.

By H. AUGUSTUS WILSON,

Professor of General and Orthopzedic Surgery, Fhlhtlel]}hm Po'lynlmlc
Clinical Professor of Orthopzdic Surgery, Jetlerson
Medical College, Philadelphia, etc., etc.

The aim of the author will be to provide a book of moderate size, contain-
ing comprehensive details that will enable general practitioners to thor-
ounghly understand the mechanical features of the many forms of congenital
and acquired deformities of the bones and joints.

Mechanical and operative procedures will be given in detail, and promi-
nence will be given to the mechanieal requirements for braces and artificial
limbs, ete., with description of their methods of construction. A large
number of original illustrations will be used to make descriptions clearer.
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IN PRESS. READY SHORTLY.

DISEASES OF WOMEN.

By HENRY J. GARRIGUES, A.M., M.D.,

Professor of Obstetrics in the New York Post-Graduate Medical School and
Hospital: Gynecologist to St. Mark’s Hospital, New York City; Gynz-
cologist to the German Dispensary in the City of New York; Con-
sulting Obstetrician to the New York Infant Asylum ; Obstetric
Surgeon to the New York Maternity Hospital ; Fellow of
the American Gynwcological Society ; Fellow of the
New York Academy of Medicine ; President of the
German Medical Society of New York, ete. ete.

[n One Yery Handsome Octave Yolume, of about 700 pages, profusely
Ilustrated by Woodeunts and Colored Plates.

PRICE, CLOTH, $4.00. SHEEP, $5.00.

A practical work on Gyn®eology for the use of students and practitioners, writ-
ten in a terse and concize manner. The importance of a thorough knowledge of
the anatomy of the female pelvie organs has been fully recognized by the author,
and considerable space has been devoted to the subject. The chapters on opera-
tions and treatment will be thoronghly modern, and are based upon the large hospital
and private practice of the author. The text is elucidated by a large number of
illustrations and colored plates, many of them being original.

e e

SYLLABUS OF 0BSTETRICAL LECTURES

In the Medical Department University of Pennsylvania

By RICHARD C. NORRIS, A.M, M.D.,

Demonstrator of Obstetrics in the University of Pennsylvania.

Third Edition, thoroughly revised and enlarged.
PRICE, CLOTH, INTERLEAVED FOR NOTES, $2.00 Net.

The New York Medical Record of April 19, 1890, referring to this book,
gays : ‘‘ This modest little work is so far superior to others on the same
subject that we take pleasure in calling attention briefly to its excellent
features. Small as it is, it covers the subject thoroughly, and will prove
invaluable to both the student and the practitioner as o means of fixing
in a clear and concise form the knowledge derived from a perusal of the

iarger text-books.
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NOW READY. SECOND EDITION.

AN OPERATION BLANK,

With List of Instruments, etc.,
REQUIRED IN VARIOUS OPERATIONS.
PrREPARED BY W. W. KEEN, M.D., LL.D.,

Professor of the Principles of Surgery in the Jefferson Medical College, Philadelphia.
Price per Pad, containing Blanks for 50 Operations, 50 Cents, net.

A convenient blank, suitable for all operations, giving complete instructions re-
garding necessary preparation of patient, ete., with full list of dressings and medi-
cines to be used.

Saunders’ Question Compends.

Now the Standard Authorities in Medical Literature

WITH
Students and Practitioners in every City of the Unifed Ntates and Canada.
THE REASON WHY!

They are the advance guard of ** Student’s Helps’’—that po HELP ; they
are the leaders in their special line, well and authoritatively written by able
men, who, as teachers in the large colleges, know exactly what is wanted by a stu-
dent preparing for his examinations. The judgment exercised in the selection
of authors is fully demonstrated by their professional elevation. Cnosex
FROM THE RANKS OF DEMONSTRATORS, QUIZ-MASTERS, AND ASSISTANTS, MOST
OF THEM HAVE BECOME PROFESSORS AND LECTURERS IN THEIR RESPECTIVE
CoLLEGES.

Each book is of convenient size (5 by 7 inches), containing on an aver-
age 250 pages, profusely illustrated and elegantly printed in clear, reada-
ble type, on fine paper.

The entire series, nnmbering twenty-three subjects, has been kept
thoroughly revised and enlarged when necessary, many of them being in
their third and fourth editions.

TO SUM UP.

Although there are numerous other Quizzes, Manuals, Aids, etc., in the
market, none of them approach the ‘¢ Blue Series of Question Compends,”
and the claim is made for the following points of excellence :—

1. Professional standing and reputation of authors.
2. Conciseness, clearness, and standard of text.
3. Bize of type, gquality of paper and binding.
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No. 1.

ESSENTIALS OF PHYSIOLOGY.

By H. A. HARE, M.D.,

Professor of Therapeutics and Materia Medica in the Jefferson Medical College of
Philadelphia; Physician to St. Agnes’ Hospital and to the Medical Dispensary
of the Children’s Hospital ; Laureate ni] the Royal Academy of Medicine -
in Belgium, of the Medical Society of London, ete, ; Secretary of
the Convention for the Revision of the Pharmacopaeia, 1890,

Crown 8vo., 230 pages, numerous illustrations.

Third Edition, revised and enlarged by the addition of a series of hand-
some plate illustrations taken from the celebrated
“Ieones Nervornm Capitis” of Arnold.

Price, Cloth, $1.00 net. Interleaved for notes, $1.25 net.

** Dr. Hare has admirably succeeded in gathering together a series of Questions
which are clearly put and tersely answerei. *— University Medical Magazine,

e —

_ i\l‘o. 2,

ESSENTIALS OF SURGERY.

CONTAINING, ALSO,

Venereal Diseases, Surgical Landmarks, Minor and Operative Surgery,
and a Complete Description, together with full illustrations,
of the Handkerchief and Roller Bandage.

By EDWARD MARTIN, A.M., M.D.,

Clinical Professor of Genito-Urinary Diseases, Instructor in Operative Surgery, and
Lecturer on Minor Ssurgery, University of Pennsylvania; Surgeon to the Howard
Hospital; Assistant Surgeon to the University Hospital, ete. ete,

Fifth edition, Crown 8vo., 334 pages, profusely illustrated,

Considerably enlarged by an Appendix containing full directions and
prescriptions for the preparation of the various materials
used in ANTISEPTIC SURGERY ;3 also several
hundred recipes eovering the medical
treatment of surgical affections.

Price, Cloth, $1.00. Interlearved for Notes, $1.25.

“Dr. Martin has admirably succeeded in selecting and retaining just what is
mecessary for purposes of examination, and putting it in most excellent shape for

reference and memorizing.” — University Melical Magazine.
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No. 3.

ESSENTIALS OF ANATOMY,

Including the Anatomy of the Viscera.
By CHARLES B. NANCREDE, M.D.,

Professor of Surgery and Clinical Surgery in the University of Michigan, Ann Arbor;
Corresponding Member of the Royal Academy of Medicine, Rome, Italy ;
Late Surgeon Jefferson Medical College, ete. ete.

Fourth edition. Crown 8vo., 380 pages, 180 illustrations.

Enlarged by an Appendix containing over Sixty lllustrations of the
Osteology of the Human Body.

The whole based upon the last (eleventh) edition of
GRAY’S ANATOMY.

Price, Cloth, $1.00. Interleaved for Notes, $1.25.

“ Truly such a book as no student can afford to be without.” — American Prac-
stroner and News, Louisville, Kentucky.

t
No. 4.

Essentials of Medical Chemistry

ORGANIC AND INORGANIC.

CONTAINING, ALSO,

Questions on Medical Physies, Chemical Physiology, Analytical
Processes, Urinalysis, and Toxicology.

By LAWRENCE WOLFF, M.D.,

Demonstrator of Chemistry, Jefferson Medical College; Visiting Physician to German
Hospital of Philadelphia; Member of Philadelphia Collgge of Pharmacy, etc. ete.

Fourth and revised edition, with an Appendix. Crown Svo., 212 pages.

Price, Cloth, $1.00. Interleaved for Notes, $1.25.

“* We could wish that more books like this would be written, in order that medi-
eal students might thus early become more interested in what is often a difficult
and uninteresting branch of medical study.”’—Medical and Swurgical Reporter.

“ The author is thoroughly familiar with his subjects. A useful addition to the
medical and pharmaceutical library.""— Regustered Pharmacist, Chicago.
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No. 5

ESSENTTALS OF OBSTETRICS.

By W. EASTERLY ASHTON, M.D.,

Professor of Gynzcology in the Medico-Chirurgical College of Philadelphia ; Obstetrician
to the Philadelphia Hospital.

Third Edition, thoroughly revised and Enlarged.
Crown Svo., 244 pages, 75 illustrations.

.........................................................

Price, Cloth, $1.00. Interleaved for Notes, $1,25.

““An'excellent little volume containing correct and practical knowledge. An admi-
rable compend, and tha best condensation we have seen.” —Southerin Practitioner.

‘*Ashton’s Obstetries. Of extreme value to students, and an excellent little hook
to freshen up the memory of the practitioner.”'—Chicazo Medical Thmes.

““A work thoronghly calculated to be of service to students in preparing for ex
amination.”— Medical and Swurzical Reporier.

““Ashton’s Obstetries should be consulted by the medical student until he can
answer every question at sight. The practitioner would also do well to glance at
the book now and then, to prevent his knowledge from getting rusty.''—New
York Medical Abstract

No. 6.
ESSENTIALS OR

Pathology and Morbid Anatomy.

EY

C. E. ARMAND SEMPLE, B.A,, M.B, Cantab,, LS.A, M.R.C.P., Lond.,

Physician to the Northeastern Hospital for Children, Harkney ; Professor of Vocal and
Aural Physiology and Examiner in Acoustics at Trinity
College, London, ete, ete.

Crown 8vo., illustrated, 174 pages.

Price, Cloth, $1.00. Interleaved for Notes, $1.25.

“An excellent compend of the subject from the points of view of Green and
Payne.” —Tndiana Medical Journal.
‘“ A valuable little volume—truly a multum in parve.”’—Cincinnati Medical
News.
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No. 7.
ESSENTIALS OF

MATERIA MEDICA, THERAPEUTICS,

AND PRESCRIPTION WRITING.
By HENRY MORRIS, M.D.,

Late Demonstrator, Jefferson Medical College; Fellow College of Physicians, Phila-
delphia; Co-editor Biddle's Materia Medica ; Visiting Physician
to St. Joseph'’s Hospital, ete, ete.

Second Edition. Crown 8vo., 250 pages.
Price, Cloth, $1.00. Interleaved for Notes, $1.25.

““Omne of the best compends in this series. Coneise, pithy, and clear, well suited
to t.he- Purpose for which it is Prupﬂrﬂf[,h-ﬂ;‘l-fgfg{rﬁ'ﬂ.f el "IF"'“--?JI":&I IEEIJ{”’!EJ'.

‘“ The very essence of Materia Medica and Therapeutics hoiled down and pre-
gented in a clear and readable style.” —Gaillard’s Medical Jouwrnal.

¢ A well-arranged quiz-book, comprising the most important recent remedies.”’—
Sanitarinwm, New York.

““ The subjects are treated in such a unigue and attractive manner that the
eannot fail to impress the mind and instruct in a lasting manner.” — Buffalo Med-
ical and Surgical Jowrnal.

Nos. 8 and 9.
Essentials of Practice of Medicine.

By HENRY MORRIS, M.D.,

Author of “ Essentials of Materia Medica,"” etc. ete.
With an Appendix on the Olinical and Microscopical Examination of Urine,

By LAWRENCE WOLFF, M.D.,
Author of “ Essentials of Medical Chemistry,” ete.

Colored (Vogel) Urine Scale and numerous fine Illustrations.

Third Edition, enlarged by some THREE HoONDRED Easential Formule, selected from
the writings of the most eminent authorities of the Medical Profession.

CorLecTtEn AND ArranGep BY WILLIAM M. POWELL, M.D.,
E Author of © Essentials of Diseases of Children.”

Post 8vo., 460 pages. Price, Cloth, $2.00. Medical Sheep, $2.50,

“ Of material aid to the advanced student in preparing for his degree, and to the
young practitioner in diagnosing affections or selecting the proper remedy.’’—
Sowthern Practitioner.

“The teaching is scund, the presentation graphiec, matter as full as might be
desired, and the style attractive. '*—A:ﬂ;ricam Practitioner and News.
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No. 10.

ESSENTIALS OF GYNZCOLOGY.

By EDWIN B. CRAGIN, M.D.,

Attending Gyn®cologist, Roosevelt Hospital, Out-Patients’ Department ;
Assistant Surgeon, New York Cancer Hospital, ete. ete.

SECOND EDITION.
Crown 8vo.,186 pages, 58 fine illustrations.

Price, Cloth, $1.00. Interleaved for Notes, $1.25

** This is a most excellent addition to this series of question compends, and prop
erly used will be of great assistance to the student in preparing for examination.
Dr. Craigin isto be congratulated upon having produced in compact form the Essen-
tials of Gynamcology. The style is coneise, and at the same time the sentences are
well rounded. Thiz renders the book far more easy to read than most compends,
and adds distinetly to its value.” — Medical and Sureical Reporter.

““Students and practitioners, general or special, even derive information and

benefit from the pernsal and study of a earefully written work like this.”’—
Collece and Climical Record.

No. 11.
Essentials of Diseases of the Skin.

By HENRY W. STELWAGON, M.D.,

Clinical Lecturer on Dermatology in the Jefferson Medical College, Philadelphia;
Physician to the Skin Service of the Northern Dispeusary : Dermatologist
to I’hi]ﬂdnlrl-hi:l Hospital ; Physician to Skin Department of the
Howard Hospital ; Clinieal Professor of Dermatology in
the Woman's Medical College, Philadelphia, ete. ete,

SECOND EDITION.

Crown 8vo, 262 pages, 74 illus., many of which are original

Price, Cloth, $1.00. Interleaved for Notes, $1.25.

““Wa are indebted to Philadelphia for another excellent book on Dermatology.
The little hook now before us is well entitled  Essentials of Dermatology,’ and
admirably answers the purpose for which it is written. The experience of the
reviewer has taught him that just such a book iz needed. We are pleased with

the handsome appearance of the book, with its clear type, good paper, and fine
woodeuts.”—New York Medical Jowrnal.
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No. 12.
ESSENTIALS OF

Minor Surgery, Bandaging,

AN

e

Venereal Diseases.

Br EDWARD MARTIN, A.M., M.D,,

Author of " Essentials of Surgery,” ete.
SECOND EDITION, REVISED AND ENLARGED.

Crown 8vo., 158 pages, 78 illustrations, mostly specially prepared
for this work.

Price, Cloth, $1.00. Interleaved for Notes, $1.25.

“The hest condensation of the subjects of which it treats yet placed hefore the
profession. The chapter on Genito- Urinary Disea=es, though short, is sufficiently
complete to make them thoroughly acquainted with the most advanced views on
the subject.’'— Medical News, Philadelphia.

No. 13.
ESSENTIALS OF

Legal Medicine, Toxicology, «: Hygiene.

By C. E ARMAND SEMPLE, M.D.,

Author of * Essentials of Pathology and Morbid Anatomy.”

Crown 8vo., 212 pages, 130 illustrations.
Price, Clothy $1.00. Interleaved for Notes, $1.25.

““ At the present time, when the field of medical science, by reason of rapid pro-
gress, becomes =o vast, a book which contains the essentials of any branch or de-
partment of it, in concise, yet readable form, must of necessity be of value. '}‘his
little brochure, as its title indiecates, covers a portion of medieal science that 18 to
a great extent too much neglected by the student, by reason of the vastness of the
entire field and the voluminous amount of matter pertaining to what he deems
more important departments. The leading points, the essentials, are here summed
up systematically and clearly.” —Sontiern Practitioner, Nashville.

‘““ A fair sample of Saunders’ valuable compends for the student and practitioner.
It is handsomely printed and illustrated, and concise and clear in its teachings.”’—=
Medical Brigf, St. Louis. o



No. 14,
ESSENTIALS OF

Refraction and Diseases of the Eye.
By EDWARD JACKSON, A M., M.D,,

Professor of Diseases of the Eye in the Philadelphia Polyclinic and College
for Graduates in Medicine, ete. ete. :

AND

Essentials o Diseages o e Nose and Throat.
By E. BALDWIN GLEASON, M.D.,

Surgeon in charge of the Nose, Throat, and Ear Department of the Northern
Dispensary ; Assistant in the Ear Department of the Philadelphia
Polyclinie and College for Graduates in Medicine, ete. ete.

Two vols. in one, crown Syvo., 268 pages, profusely illnstrated.
Price, Cloth, $1.00. Interleaved for Notes, $1.25.

““ A valuable book to the beginner in these branches, to the student, to the bhusy
practitioner, and as an adjunct to more thorough reading. The authors are capable
men, and as successful teachers know what a student most needs.”—New York
Medical Record.

No. 15.
ESSENTIALS OF

DISEASES OF CHILDREN.

By WILLIAM M. POWELL, M.D.,

Attending Physician to the Mercer House for Invalid Women, at Atlantic City, N, J.;
Late Physician to the Clinie for the Diseases of Children in the Hospital of
the University of Pennsylvania and St. Clement’'s Hospital, ete. ete.

CROWN 8vo., 216 PAGES.
Price, Cloth, $1.00. Interleaved for Notes, $1.25.

“This work is gotten up in the clear and attractive style that characterizes
the Saunders’ Series. It contains in appropriate form the gist of all the best
works in the department to which it relates.” — American Practitioner and News,
Louisville, Ky.

“ Dr. Powell’s little book is a marvel of condensation. Handsome binding, good
paper, and clear type add to its attractiveness.”’—Southern FPractitioner, Nash-
ville, Tenn.

““The book eontains a series of important questions and answers, which the stu-
dent will find of great utility in the examination of children.”’—Annals of Gyne-
cology, Philadelphia. -



No. 16.
ESSENTIALS OF

EXAMINATION OF URINE.

By LAWRENCE WOLFF, M.D.,

Author of * Essentials of Chemistry,” ete.

COLORED (VOGEL) URINE SCALE AND NUMEROUS
ILLUSTRATIONS.

Crown 8vo. Price, Cloth, 75 Cents.

““ A little work of decided value.”—Tniversity Medical Mazazine.

““ A good manual for students, well written, and answers, eategorically, many
questions beginners are sure to ask.”’—Medical Record, New York.

““ The book is practical in character, comprehensive as is desirable, and a nseful
aid to the student in his studies.”—Wemplis Medical Monthly, Memphis, Tenn.

No. 17.

ESSENTIALS OF DIAGNOSIS.

By SOLOMON SOLIS COHEN, M.D.,

Professor of Clinical Medicine and Applied Therapeutics in the Philadelphia Polyclinic,
AND

AUGUSTUS A. ESHNER, M.D.,

Instructor in Clinical Medicine, Jefferson Medical College, Philadelphia.

Post 8vo., 382 pages. 55 Illustrations, some of which are
: Colored, and a Frontispiece.

Price, $1.50 net.

‘¢ A good hook for the student, properly written from their standpoint, and con-
fines itself well to its text.”" —MWedical! Record, New York.

““ Comeise in the treatment of the subject, terse in expression of faet.
The work i= reliable, and represents the accepted views ot clinicians of to-day.’'—
Ameriean Jowrnal of Medical Scrences.

“‘The subjects are explained in a few well-selected words, and the required
gronnd has been thoroughly gone over.”—/lnternational Medieal Magazine.

““ We can heartily recommend this work ; it iz modern and complete, and will
give more satisfaction than many other works which are perhaps too prolix as well
as behind the times.”’—Medical Review, St. Louis.
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No. 18.
ESSENTIALS OF

PRACTICEOF PHARMACY.

By LUCIUS E. SAYRE,

Professor of Pharmaecy and Materia Medica in the University of Kansas,
Crown 8vo. 171 pages.

Price, Cloth, $1.00, Interleaved for Notes, $1.25.

““ Covers a great deal of ground in small compass. The matter is well digested
and arranged. The research questions are a valuable feature of the book.”—
Abbany Medical Annals, Albany, N. Y.

“This very valuable little manual eovers the ground in a most admirable
manner. It contains practical pharmacy in a nutshell.’’—American Doetor,
Richmond, Va.

““The best quiz on pharmacy we have yet examinedl."’=- Natwonal Drug Register,
St. Louis, Mo.

“ A book of only 180 pages, but pharmacy in a nutshell. It is not a guiz-com-
pend compiled to enable a grocery clerk to ‘down’ a board of pharmaey; it is a
finger-post guiding a student to a completer knowledge.”'— Western Druz Record.

No. 20.

Second and Revised Edition.

ESSENTIALS OF BACTERIOLOGY.

A CONCISE AND SYSTEMATIC INTRODUCTION TO THE STUDY
OF MICRO-ORGANISMS.

By M. V. BALL, M.D.,

Assistant in Microscopy, Niagara University, Butfalo, N. Y.; Late Resident Physician
German Hospital, Philadelphia, ete,

Crown 8v0., 150 pp. 77 Illus. and five Plates, some in Colors.
Price, Cloth, $1.00. - - Interleaved for Notes, $1.25.

¢ The amount of material condensed in this little book is an oreat, and so
rate are the formulse and methods, that it will be found usefu
hand-book. '— Medical News, Philadelphia.

‘i Bacteriology is the keynote of future medicine, and ever
pects success must familiarize himself with a knowled
of disease.

-¢ This little book with its beautiful illustrations will give the students, in brief
the results of years of study and research unaided."—=/ueific Record of Medyeipy
and Surgery, San Fraacisco. 5
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No. 21
ESSENTIALS OF

Nervous Diseases and Insanity.

THEIR

SYMPTOMS AND TREATMENT.
By JOHN C. SHAW, M.D,

Clinical Professor of Diseases of the Mind and Nervous System, Long Island College
Hospital Medical School ; Consulting Neurologist to St. Catharine’s Hospital,
and Long Island College Hospital ; Formerly Medical Superin-
tendent King's County Insane Asylum.

SECOND EDITION.
Crown 8vo, 188 pages. 48 Original Illustrations.
Mostly selected from the Author's private practice.

Price, Cloth, $1.00. Interleaved for Notes, $1.25.

“ Clearly and intelligently written.' — Boston Medical and Surzical Jowrnal.

** A valuable addition to this series of compends, and one that cannot fail to be
appreciated by all physicians and students."'— Medreal Dreef, 2t. Louis.

*“Dr, Shaw’s Primer is excellent as far as it goes, the illustrations are well exe-
cuted and very interesting.”’—-Tmes and Reowster, New York and Philadelphia.

No. 22,

ESSENTIALS OF PHYSICS,

By
FRED. J. BROCKEWAY, M.D.,

Assistant Demonstrator of Anatomy at the College of Physicians and
Surgeons, New York,

Crown 8vo., 320 pages, 155 fine illustrations.

Price, Cloth, i At M e Pt o $1.00 net.
Interleaved for Notes, - - - - $1.25 net,

“ The publisher has again shown himself as fortunate in his editor as he ever
has been in the attractive style and make-up of his compends.” —Awmerican Prac-
tetroner and News, Louisville, Ky.

“ Contains all that one need know of the subject, is well written, and is copiously
illustrated. '— Medical Record, New York.

“ The author has dealt with the subject in a manner that will make the theme

not only comparatively easy, but also of interest.”’—Medical INews, Philadelphia.
31



No. 23.
Essentials of Medical Electricity.

By D. D. STEWART, M.D,,

Demonstrator of Diseases of the Nervous System and Chief of the Neurqlﬂ%'ical Clinic
in the Jefferson Medical College ; Physician to St. Mary’s Hospital,
and to St. Christopher’s Hospital for Children, ete.

AND

E. S. LAWRANCE, M.D.,

Chief of the Electrical Clinie and Assistant Demonstrator of Diseases of the Nervous
System in the Jefferson Medical College, etc.

Crown Svo., 148 pages, 65 illustrations.
Price, Cloth, $1.00. Interlcaved for Notes, $1.25.

¢ Clearly written, and affords a safe guide to the beginner in this subject.”’—=
Medical and Surgical Journal, Boston.

“ The subject is presented in a lucid and pleasing manner.”— Medical Record,
New York.

“ A little work on an important subject, which will prove of great value to med-
ical students and trained nurses who wish to study the scientific as well as the
practical points of electricity.”’— The Hospital, London, England.

In Preparation. Ready Shortly.

A DOSE BOOK

AND

Manual of Prescription Writing:

By E. Q. THORNTON, M.D.,

Demonstrator of Therapeutics, Jefferson Medical College, Philadelphia.

The volume, in size and general appearance, will be uniform with
¢ Saunders’ Pocket Medical Formulary.”?
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