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xil INTRODUCTION.

absorption has taken place, indicated by pain, &c. such
applications will be of no avail, and may aggravate inflam-
mation. The best applications will then be of the soothing
kind. Mr. Shaw recommends lint soaked in equal parts
of Goulard’s extract and laudanum, applied round the finger
and along the arm. Emolient cataplasms are also recom-
mended, but their weight gives pain and uneasiness. The
French recommend leeches to the part.

According to the same authors, the general treatment
should be active aperients, such as rhubarb and jalap, with
a little calomel, and to keep the patient at first almost in
a state of intoxication, by laudanum and porter. Bleeding,
although the pulse be much accelerated, he condemns.

Should any abrasion or sore previously exist on the fin-
gers of the dissector, the utmost care should be taken to
shield it from the contact of the dead body, by proper
dressing and a slip of bladder bound over it.

CHOICE OF SUBJECTS.

This must, of course, vary according to the kind of prep-
aration intended to be made. For a perfect skeleton, the
subject should be near, or a little passed, middle age, for
if younger, the hones are not so fully developed, and in old
age they contain oil, which is constantly appearing upon
their surface. For exhibiting osteogeny, choose the bones of
a feetus; and for showing the vascularity of bones with
minute injection, the bones of a young child are prefera-
ble ;—To make a preparation of the bones of the head sep-
arately, choose the bones of a young subject, before the
age of puberty, and for the ossicule of the ear, a child
from birth to one or two years. The tympanum should
here be preserved on one side, and partially removed on
the other, taking care to preserve its centre, where the
maleus is attached. For exhibiting the labyrinth by filing
into the petrous portion, the temporal bone of an adult
will be best. For exhibiting the deciduous and permanent
teeth, choose the head of a child from five to eight years
old, and file away the alveolar covering of the front teeth.












Xvi INTRODUCTION.

It should be the object of the student to examine the
muscles separately and in classes, according to their respec-
tive offices; to study their situation and direction with
respect to the arteries and nerves, and other parts that are
concerned in surgery. If not intended to be preserved, the
muscles may after full dissection be ‘removed, and the liga-
ments and structure of the joints examined, before the
bones are immersed for maceration.

'The student will hardly find it advantageous to make dry
preparations of the muscles alone. They require as much
attention, and are attended with as great expense, as when
prepared with the blood-vessels, and unless he adopts the
method of Mr. Swan hereafter described they will change
in colour and size so much by drying, as to represent a
recent dissection less satisfactorily than good plates.

COMPARATIVE VALUE OF COLD AND WARM INJECTION.

The comparative value of the two kinds of injection de-
pends somewhat upon the kind of preparation intended to
. be made. For corroded” preparations the cold injection is
entirely unsuitable. For wet preparations it is immaterial
which kind is used, excepting that the warm kind is attend-
ed with loss of time and expense. For common dissec-
tions, the coldinjectionis in most respects preferable, notonly
on account of the trouble and expense saved in heating the
subject, and its not heatmg and crisping the aorta to the risk
of its strength, but also for its w1thstandmg the greatest heat
of summer, when the warm kind is apt to liquify and ooze out
from the orifices of divided branches. There is, however, a
greater smoothness of the vessels that have been filled with the
warm kind, which is pleasing to the eye of an anatomist. In
respect to fineness, they will, either of them, if properly con-
ducted, answer every purpose for surgical reference,
though beyond this, I have found the cold injection succeed
better than the warm, especially for filling vessels of the hol-
low organs, and of the membranes of the large cavities.
Therefore as respects utility and convenience I should,
except for corroded preparations, prefer the cold injection.
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16 INJECTED DRY PREPARATIONS.

when thrown in, the subject should be turned upon
its face as soon as injected, in order that a front view
may give a bright colour to the vessels after they are
prepared. Every thing should be in readiness, as
ligatures, forceps, scissars, sponge, &c. as the want
of some trifling article at the moment of injecting,
might frustrate the whole process. The pipes should
be inserted into the vessels and confined with strong
ligatures. Some might suppose that the air which
fills the arteries, before the injection is thrown in,
would oppose its progress, and mix with it ; but this
is not the case, for both air and water in the vessels
are pressed forward by the injection into the cellular
membrane. A mixture of air with the injection in
the syringe, is however, to be carefully guarded
against, as it will produce interruptions and spaces in
the largest vessels. To avoid this, immerse the noz-
zle of the syringe deep in the injection, that no froth
may be drawn up with it, and after it is filled, hold the
nozzle upward, and press up the piston till all the
air and froth are ejected ; then introduce the nozzle
into the pipe, which an assistant is to hold in readi-
ness, and taking the pipe between the fingers of the
left hand, depress the piston with the right, steadily
and equably, till a resistance is felt to its passage.
The arteries of young subjects possess an elasticity
that enables them to bear the push of the injection,
and which denotes when to lessen the pressure. But
the arteries of elderly subjects, possess a rigidness
‘and want of elasticity, which allows the piston to
go easily at first, then stops it, and if forced, the in-
jection most probably bursts the artery, and destroys
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20 INJECTED DRY PREPARATIONS.

vided, as they are more easily washed out from sepa-
rate limbs, than from the whole system entire.

The subject may be laid upon the floor with a block
under the thorax. A longitudinal incision is to be
made along the sternum, and the bone sawn through the
centre ; or, dissect off the integuments each way -
from the sternum, to the junction of the ribs with
their cartilages, and then divide each cartilage with a
strong scalpel near the rib, and also the junction of
the clavicle with the sternum. The cartilages and
sternum being separated from the diaphragm and
short ribs, are to be turned up toward the face. But
if the first plan be adopted, of sawing the sternum
through, it is to be separated by wedges and pulling
of a strong assistant on each side, until sufficient
room is made for opening the pericardium, and intro-
ducing a pipe; and it is to be kept open by introduc-
ing a prop at the upper and lower end of the ster-
num. Professor Horner has invented an instrument
for separating and retaining asunder the divided ster-
num, that every practical anatomist should he pro-
vided with. ¢ It consists of two bars of iron, rather
larger than the sternum, each one being furnish-
ed with two flat hooks, and one having two screws
which work in pivot holes in the other. The bars
are separable. 'To apply the instrument, saw through
the middle of the sternum, then fix the bars one after
the other by hooking them on the cut edge of the
bone, and adjusting the points of the screws in the
pivot holes. By turning the handle of the serews the
two halves of the sternum may be separated to any
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bottle of Venice turpentine, and an empty earthen
basin, with a wooden stick to stir with. The syringe
being in perfect order and every thing in readiness,
the operator puts three parts of the ground paint
into the empty basin, and adds to it one part of the
Venice turpentine and stirs them together briskly.
If the intention be to inject finely, there should be
added to the mixture one part of spirits of turpentine,
to give it greater fluidity, and only half the pro-
bable quantity necessary to fill the vessels, should
be mixed and thrown in ; which is to be followed
with as much more mixed without the spirits of tur-
pentine. And if the minute injection made of size
is wanted, this should be prepared and thrown in first
inthe same quantity, and instead of the above mention-
ed fine injection. It is probable that in cold weather,
a little warming of the subject, by laying it many
hours in a warm room, and warm sponging with wa-
ter at the moment of injection, will cause the size in-
jection to run more minutely.

To guard against throwing in air with the injection,
the nozzle of the syringe when filled is pointed up-
ward, and the air expelled by pressing the piston
until the injection appears; then introducing it into
the pipe, the operator takes the horns of the pipe into
the fingers of the left hand, and presses the piston
with his right, or with his breast, until he feels a re-
sistance. The assistants are then to press with their
hands the femoral and brachial arteries forcibly down-
wards, and the steady firm pressure of the syringe is
again renewed and continued as long as it will move,
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last venous pipe is filled, the orifice in the auricle of
the heart should be closed, by passing a pin through
its lips, and a ligature round back of the pin, and ty-
ing it firmly ; after which the injection by the last
pipe should be continued longer, until the right auri-
cle, ventricle and pulmonary arteries are filled.

SECTION XIV.

Injecting, dissecting and preparing an entire Subject,
to exhibil the arteries and veins by warm injection.

Proceed as directed in the last section, where cold
injection is used. After the large pipe is introduced
into the aorta, and the small ones into the veins, (in
case they are to be injected,) the subject is immersed
in water as warm as the fingers can bear, and contin-
ued in this temperature three or four hours. The
veins are washed out by injecting through their pipes
while the subject is in the water, and the syringe is
to be immersed in the water until wanted for the in-
jection. ‘The red coarse injection for the arteries,
and blue or other colour for the veins are to be pre-
pared in separate pots; and after being liquified
are kept in a large basin surrounded by hot water ;
and if the fine warm injection or the minute size in-
jection is intended for the arteries, a vessel containing
it may be set in the same pan of water. Care should
be taken to have all the injections as warm as the
finger can bear without giving much suffering ; as
greater heat may crisp and destroy the vessels. Each
pot of injection should have a wooden pestle to stir
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it with, at the moment of filling the syringe. The
- injection is to be conducted according to the man-
ner described in the last section. In case of a
rupture of a small vessel, its contents may be con-
gealed by the application of cold water.

The vessels being injected, lay the body in cold
water with the face downward, the object of which
is, to keep the colouring matter from gravitating from
the front part of the arteries, and thus lessening the
brightness of their colour,

The next part of the process is the dissection, the
usual method of conducting which is, first, to open
the abdomen, from the incision already made in the
thorax, longitudinally to the pubis ; and then to re-
move the abdeminal and thoracic viscera in the fol-
lowing manner :—The stomach and intestines, by
cutting the mesentery close to the latter, so as to
leave the mesenteric arteries as long as possible ;
the liver is to be next carefully dissected away,
leaving as many of the ramifications of the hepatic
artery as may be conveniently done; and the kid-
nies may be removed in the same way; though
sometimes they are dried entire in the subject ; the
spleen will, of course, be removed with the stomach.
All the vessels left in the abdomen should be care-
fully freed from the surrounding cellular membrane,
adeps, and peritoneum, that they may be rendered
as visible as possible. 'The urinary bladder is some-
times, especially in the male, inflated and preserved
in its natural situation. The rectum, cellular mem-

brane, &c. should be removed from the pelvis, and
4
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nal mammaries. The glutei muscles should be
elevated or partly removed, to shew some large
branches going to them from the internal iliacs.
The integuments being removed from the posterior
muscles of the trunk, the superficial layer of muscles
should be removed, and the next layer 2 little elevat-
ed to facilitate drying. 'The brain may be removed
by trepanning in one or more places in the vertex of
the head, only sawing out a portion by a vertical
and horizontal section, the former running parallel
with the sagital suture; and the brain is to be
washed out with a syringe.

The dissection being finished, the body may be
immersed in a solution of corrosive sublimate as di-
rected for preserving dry preparations’from insects.
The next step is to suspend the body by a cord at-
tached to the top of the cranium, in some situation
where there is a free current of cool air. The mus-
cles are to be separated to a moderate distance
from each other, and supported by small pieces of
wood, so as to give the best view of the course of
the vessels, which is the great object of the prepara-
tion. The thorax and abdomen are in like manner
to be kept open. In thus separating the muscles,
thorax and abdomen, regard should be had te the
natural figure and situation of parts, not to distort
them more than is necessary to shew the vessels. The
mesentery should be spread out on a piece of oiled
pasteboard, the arteries of which as well as the other
arteries, entering the abdominal viscera, are to be
placed in proper positions. The legs and arms are
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intention of the anatomist, taking care not to wound
the membranes, which must be divided with a knife
or scissors. Sometimes a perpendicular section is
made about half an inch to the right, or left of the sa-
gittal suture, and carried down to within about an
inch of the erbit, anteriorly, and as far as the lambdoi-
dal suture, posteriorly ; then sawing horizontally
through the upper edge of the temporal bone, so as
to meet the extremities of the first section, by which
an elliptic portion of the cranium will be removed ;
“sometimes it is made on both sides of the sagittal su-
ture, by which the sinuses and processes of the dura
mater, &c. will be seen in their natural situation
when the brain is carefully washed away, being first
cautiously broken down with the fingers. Sometimes
a horizontal section is made through the whole sum-
mit of the eranium.

But as useful a section as can be made to shew
the internal parts, is perpendicularly through the
whole head and cervical vertebre, beginning about
a quarter of an inch on one side of the sagittal suture,
_just so as to escape the longitudinal sinus, and sep-
tum nasi ; then inclining the saw toward the centre
of the foramen magnum, saw through the cervical ver-
tebre. The frontal sinus may be laid open, by remov-
ing a portion of the external table with a small tre-
phine. If the preparation is made merely for the ex-
ternal vessels, then no section is required, and the
brain may be extracted in the following manner.
“ Make one or two perforations with a trephine, any
where in the posterior part of the cranium; break

5
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Of the lower extremity little need be said. A sec-
tion may be made through the sympyhsis pubis, and
the ligaments connecting the ilium and sacrum, so as
to remove with each, one side of the pelvis; or the
sacrum and coxygis may be sawn through their cen-
tre. If the arteries are not previously injected, the
pipe may be inserted into the iliac, and a small pipe
on the top of the foot. To dissect, preserve from in-
sects, dry and varnish it, see directions under their
respective sections.

SECTION XVIII.

Inspecting  and :Prepdring the Blood vessels of lhe
Upper Exlremily in connexion with one side of
the Head and Thoraz.

Separate the upper from the lower part of the bo-
dy, by a transverse incision across the abdomen
down to the spine, and between the lumbar verte-
bre. The injection may however precede this divi-
sion of the body. Introduce a large pipe into the
aorta in the abdomen, and secure with ligatures any
branches given off between the pipe and the dia-
pbragm. Pole recommends inserting the pipe
above the ceeliac artery. Divide the sternum with a
saw and separate it with wedges ; orcut it out by
dividing the sterno-costal eartilages at their junction
with the ribs, as directed in section 13. Introduce a
pipe into a vein on the back of the hand, and anoth-
er into the longitudinal sinus at the fontanella, as di-
rected in section 13. If the veins of the face are to
be injected, introduce a pipe into the vein at the in-
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latter case the brain may remain in, till the dissection
is finished, and then be broken down with a stick and
washed out with a syringe, introduced through circu-
lar openings made in each parietal bone ; or by mak-
ing a horizontal and a vertical incision on each side
of the sagittal suture with a common saw ; or, the
vertical incision before mentioned may be carried
through the head before drying, through which the
brain can be washed out, and the remainder of the
incision through the spine be deferred until after
drying.

Suspend the preparation while drying, by a wire -
introduced into the cranium back of the fontenella.
Previous to which the whole may be immersed in a
solution of corrosive sublimate to preserve it from
insects, as directed in section 83. If the whole is to
be dried together, the arms may be extended in a
line, and secured by a strip of lath, passing along
the back to the ends of the fingers, to which they
may be attached with twine. After drying, the
whole is to be washed with a solution of carbonate of
potash, and then with clean water, taking care to
scrub the bones wherever they are bare to increase
their whiteness, as this is one of the principal beau-
ties of dry vascular preparations.

For two persons, engaged in dissecting the same
subject, this will be found the most valuable and eco-
nomical preparation that can be made, each half com-
prising a great amount of surgical anatomy.
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SECTION XIX.

Injecting and preparing the Heart in Situ with the
adjacent Blood Vessels, and Thoracic Duct.

This is an important preparation. Inject the aorta,
from just above its division into iliacs, as directed in
the last section. Proceed in like manner with the
veins, though if the dissector be not particularly de-
sirous of preparing the veins of the head and arms, he
may insert a pipe into one of the jugular or brachial
veins, and having washed out the veins and right
auricle through the descending cava, (which is to be
divided at the same length as the aorta) ; or, if it be
found impracticable to force the coaguladown through
the cava from the heart, he may discharge them
through an opening made in the tip of the righ auri-
cle and then close the passage. Having injected the
veins and right side of the heart with dark blue, and
tied the open vena cava, seek for the thoracic duct
which is generally collapsed and with difficulty dis-
covered. It may however be raised into view by
blowing into some of the small glands at the root of
the mesentery. [Its bulbous part, called the recepta-
culum chili, lies near the root of the mesentery, and
its course is along between the aorta and vena azygos.
Small and transparent as it may seem before injection,
it afterward appears aslarge as a small goose-quill.
Insert a pipe into this duct and inject it with white
lead cold injection. The venaazygos if not inject-
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44 INJECTED DRY PREPARATIONS.

the coronary arteries. Having filled the aorta and
secured it, and all its branches with ligatures, with-
draw the syringe and stop the pipe. Should the
warm injection ooze out from any small branch that
has not been discovered, cold water should be ap-
plied to it.

Having filled the left side of the heart, proceed in
the same manner to fill the right side with blue or
yellow warm injection ; and having succeeded, lay the
anterior part of the heart downwards, and fill the
bucket with cold water.

If the cold injection is used, the process is the
same, except that the heart is not to be steeped in
warm water, and the formula for cold injection cor-
responding to the above colours are to be employed.
For further directions how to use cold injection, see
section 2, 11, 12, 13.

The coronary arteries we have seen will be inject-
ed with the aorta, but the coronary vein is not so
easily filled. This vein opens into the right auricle,
between the inferior cava and the passage into the
ventricle, and is furnished with a semilunar valve to
prevent the blood from flowing back into it. In
order to fill this vein with red injection, the tip of the
right auricle must be opened with a lancet, and a
long pipe introduced to break down the valve, and a
little blue or yellow cold injection, may then be forc-
ed in through the pipe. The tip of the auricle is
then closed, by passing a pin through the lips of the
incision, and winding round a thread back ofit; or
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Red minute injection is always chosen for this pur-
pose ; and is to be thrown with great care, until the
abdomen and skin all over become very tumid.
First mucus comes from the mouth and nose, then
the meconium from the anus, and often pure size.

Cut off the head from the shoulders, the arms be-
low the shoulder joint, and the legs below the
aretabulum : then preserve a small portion of the
integuments around the navel, and remove all the
interior parietes of the abdomen and chest, so as to
exhibit the thoracic and abdominal viscera. Cut
away the integuments and posterior part of the
theca vertebralis, to exhibit the medulla spinalis.

Soak out the blood, and preserve it in proof- splnt
to shew the viscera and their vascularity.

‘From a well injected feetus may be obtained the
following preparations.

1. If the fetus be about seven months old, the
membrana pupilaris.

2. If it be made of this age, the festicle in the ab-
domen.

3. The vascular and radiated fibres of the parietal
bones.

4. The vascular membrane, including the feeth.

5. The viscera of the chest separate, if better in-
jected than those of the abdomen, showing the vascu-
larity of the lungs, thymus gland, and heart.
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ture may be made just below the incision, with any
kind of cord, and tightened by a twisting stick, in the
manner of a tourniquette : care should be taken not
to compress the artery through which the Injection
is to pass ; this is to be avoided by placing the pipe
below the ligature. It must be remembered, that the
object of this experiment, the bone, is frequently sit-
uated at a considerable distance from the surface;
and that the part must be thoroughly heated before
the operation is attempted, and therefore should lay
several hours in the hot water, as by neglect of this,
the whole intention will be defeated ; the surface of
an extremity will feel sufficiently heated, whilst the
centre remains, but very little, if at all affected : and
again, if the Injection is not made thoroughly fluid, it
will equally tend to frustrate the purpose of the ope-
rator.

After the part has been properly injected, and suf-
fered to become cold, all the surrounding parts may
be removed from the bone as clean as possible, and
- then laid in clean water for a few days, changing it
daily, until the blood is fully extracted ; it is then to
be immersed in a weak acid liquor, made of one ounce
of the muriatic acid, and one quart of water, in a
glass vessel ; in which liquor it is to lay two, three, or
four months ; the acid, thus diluted, will gradually
unite with, and dissolve the earthy part of the bone,
and not injure the animal fibres, or destroy the fine
vascular organization ; but as the acid becomes neu-
tralized by the earth of the bone, it will be necessary
to add a little more from time to time, to keep up its
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original strength. This process should never be has-

tened, by the addition of too much acid, for that will
destroy the animal fibres, and ruin the preparation ;
an unpleasant circumstance, when every thing has
previously gone on well. The bones should always
be suffered to lay in the liquor a sufficient length of
time to complete the process of removing the earthy
part, or otherwise they never can be made so trans-
parent, nor of course will they shew their beautiful
vascularity to such advantage. When this process 1s
effected, they will become soft and flexible. It should
be then taken from the liquor, and suspended in the
air till perfectly dry ; then immersed in a glass vessel

filled with fine oil of turpentine, when it will immedi-
ately assume a beautiful transparency, and shew innu-
merable minute vessels passing through its most solid
parts, in as great abundance as any of the soft or
fleshy parts of the body. The vessel being closed
according to the directions given in the proper Sec-
tion, it should be kept from the heat of the sun,
which is very liable to burst vessels filled with oil of
turpentine.

SECTION XXVI.

A minute Injection of the Cutis, Intestines, and other
Abdominal Viscera, to shew their Vascularity.

For this purpose, very young subjects are gener-
ally chosen ; and the easiest and most common mode
of injecting the cutis, or viscera, is by the ascending
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SECTION XXVIIL

Injecting and preparing the Head, lo preserve its
natural and healthy Appearance.

Young children are the most proper subjects for
this purpose ; the head is to be separated from the
body, as low as the fifth or sixth cervical vertebre ;
then thoroughly heated in hot water, and injected by
the carotid arteries only, with the double pipe (see
Plate I. Fig. 9) previously securing the vertebrals :
for this preparation, red minute lnjection is always
to be used ; and if thrown in with freedom, and as
much force as will be prudent, considering the dan-
ger of rupturing the vessels, it will pass so perfectly
into the cutaneous vessels, as to give the natural and
healthy complexion. When the part is become cold,
remove the pipes, and suffer it to lay in clean water,
not only to extract the blood, but to promote putre-
faction, so that the cuticle will easily peel off, which
1s to be removed from all such parts as are not co-
vered with hair ; this gives a brightness to the com-
plexion, exhibits the vascularity of the cutis, and villi
of the lips. If the cuticle be removed from such
parts as are covered with hair, the hair will come off
with it, and occasion an unnatural appearance. In
the putrefaction, attention should be paid to the ear-
liest period, when the cuticle will peel off, otherwise
the colour of the cutis will be liable to change,
and disfigure the preparation. The globes of the
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ners should be connected together with cross bars
near each end ; for a head, heart, and genital organs,
it may be of a cube shape. When the dissection and
washing of a preparation is finished, it is to be fas-
tened in this frame in the proper position, and secur-
ed with twine.

SECTION XXXVIIL

Manner of repairing old and injured dry Prepara-
tions.

Such pieces as are too valuable to be lost, but
have been defaced by handling, or by insects, or time,
may be in some degree restored. Injected pieces
that require cleaning, should be plunged for some
hours in warm water. A solution of carbonate of
potash is then to be applied extensively with a com-
mon painter’s brush, rubbing every part. After re-
peated washings in this manner, the alkaliis to be
thoroughly washed off in clean water, in which the
piece is to soak for some hours, and then taken out
and dried. The vessels that are broken may be re-
paired with glazier’s putty, or gum mastich, or wax,
the same may be done with injured muscles. Mem-
branous pieces, when partially destroyed by insects
or otherwise, should be carefully cleaned with a dry
brush, or washed, if they require it, and mended with
pieces of bladder of suitable thickness, or some pie-
ces of the same kind of membranes, cut to a proper
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PREPARATIONS BY DISTENTION. 105

rits, and it will exhibit not only air cells, but also
their extremely minute vascularity.

To preserve the lungs in oil of turpentine, select
those that are very small to fill with quicksilver, as
large lungs will not sustain the great weight of quick-
silver necessary to fill them. Their arteries and
veins are to be injected as above directed, and their
air cells filled with quicksilver, which is to remain in
the air cells until they are perfectly dried, which re-
quires considerable length of time. If previously
immersed and filled with spirits of wine for a day or
two, they will be less liable to putrefy. When dried,
they are to be divided by incisions and preserved in
a glass vessel of oil of turpentine.

- When lungs are too large for quicksilver distention,
they may be filled with air, though this is apt to es-
cape from the vessels when greatly distended, but it
is much the most convenient mode of filling them for
the purpose of drying. When dried they may be
divided into longitudinal and transverse slices, and
preserved in fine oil of turpentine. In this way they
are rendered transparent, and exhibit a beautiful vas-
cularity.

The intestines, when minutely injected may be dis-
tended with spirits of wine, in portions six inches
long, and after they have hardened a few days, in
pure spirits of wine, a portion may be cut away from
one side in order to exhibit their vascularity and val-

vula conniventes.
14
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SECTION LX.

Dry preparations by distention with Air, Hair,Wool,
Cotton, Quicksilver, Plaster of Paris.

In the many parts which require to be distended,
in order to drying them in their natural form, such
as bladders, hydatids, intestines, large blood-vessels,
larynx and pharynx, vagina uterus—corpora caver-
nosa of the penis, &c. and where the nature of the
case will admit of it, air is always the best, as the
distention is more uniform; for inflation the organ
must be entire, or nearly so; but if it should have
small holes, they may be secured by passing a pin
through the edges, and winding a ligature round the
pin, which prevents its slipping off ; the sharp end of
the pin is then to be clipped off to prevent its tearing
other places. The organis to be cautiously distend-
ed, and if its blood-vessels have been previously
injected, it should be warmed before distention, as
the injection, if very cold, may break into innumer-
able pieces by the inflation.

When parts will not admit of inflation, for the
purpose of drying, and are large in substance, as
dropsical ovariz, large arteries, aneurisms, the uterus,
the rectum, the large capsular ligaments, &c. they
may be distended with curled hair, such as is common-
ly used for stuffing chait bottoms, which may be had
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of the cabinet-makers and saddlers. For more deli-
cate preparations, as the Eustachian tube, the pha-
rynx, a small uterus, vagina, Fallopian tubes, and the
small capsular ligaments, we may use wool or cotton,
well oiled, to prevent its sticking to the part. Thus
prepared, they may be suspended in a current of
air to dry ; afterwards the hair, wool, or cotton, should
be removed as clean as possible, and the preparation
varnished.

SECTION LXIL

The Larynz and Trachea and the Pharynz and @so-
phagus may be preserved by surrounding the top of
the pharynx with a wire, fastening the same with a
needle and thread, so as to preserve the expanded
form, and then stuffing it, and the esophagus with oil-
ed cotton. The epiglottis will remain elevated so as
to exhibit the rima glottidis, When perfectly dried,
wash the cartilages of the larynx, to give them their
natural whiteness, and when dried again, remove the
distending substance and varnish. The short mus-
cles running over the larynx may be preserved. The
oshyoides may also be preserved in connexion with
the larynx.

SECTION LXII.

The Eustachian Tube is best exhibited in a head
divided vertically from the saggittal suture. Its
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mouth is very near the tonsil, and may be distended
with oiled cotton ; but generally, the common pro-
cess of drying leaves it sufficiently opened without
the aid of distention.

SECTION LXIIIL

The vagina, hymen, bladder and rectum, may be pre-
pared in the following manner.

Make an incision from the pubis of a small subject
round each side of the labia and anus, about one inch
from them, and extend it to the coxcygis. Divide
the rectum four or five inches from the anus, and
dissect down round it and the bladder, to meet the
former outside incision. Draw the organs out of the
pelvis, and after repeated washings introduce a cork
into the anus, and surround it with a ligature, corres-
ponding to the sphincter ani, and stuff the;rectum with
curled hair or oiled cotton. Infroduce a blowpipe
into the urethra, and secure it with a ligature ; then
inflate the bladder, and stop the pipe with a plug.
Distend the vagina with oiled cotton, so as to exhibit
the hymen; and after dissecting away all cellular
“substance, surround the skin of the perineum with a
wire, so as to preserve an expanded form of it, and
dry the preparation.  Afterwards withdraw the dis-
tending substances and blowpipe, and varnish, and
afterwards cut open the bladder and varnish the in-
side of it.
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112 PREPARATIONS BY DISTENTION.

being less disposed than air to escape through the
stitches. Thin injected preparations are also dis-
tended with it, to shew the distribution of blood-ves-
sels upon the white ground ; but the various purpo-
ses for which this material may be employed will
suggest themselves to one as he becomes acquainted
w:th its use.

Mix it so that it shall not be lumpy, and make it
rather thinner than for the common  purpose of cast-
ing, so that it may run freely into all parts, and if in-
tended to fill fine tubes, as in distending the lungs,
strain it through a coarse cloth; but this should be
done as quickly as possible, or it will soon harden
and frustrate the intention.

Free the part from blood, air, and water, and rinse
the plaster in a glazed vessel, and pour it into the
part through a paper funnel; or if a common funnel
is used, throw it into water immediately before it

hardens. Secure the vessel when filled, with a liga-

ture, and if the mixture has not passed equally, move
it with the hand, and shake it before it loses its fluid-
ity. In distending the lungs, and other parts having
numerous fine tubes, it is necessary to force the part

with a bladder or large injecting syringe, and it should

contain the requisite quantity to fill them at once, as
the time necessary for replenishing the instrument
would allow the first portion to harden, and prevent
the passage of any more.
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206 SWAN'S NEW METHOD.

advisable that some of the moisture from the nerves
should be absorbed by means of linen rags, asit

may then be immediately varnished, which other-
wise cannot so well be done. After this the nerves
must be separated from each other with the forceps |
- and then covered with white varnish; immediately
after which the nerves must again be separated from |

each other with the forceps. All the tendinous parts
- must at the same time be varnished as is required for
other preparations, which must be done according to
the directions given in the general illustration for the
preparations of tendons. The next day the same
process of varnishing and separating the nerves
must be repeated, and they must be separated often

enough to keep them from drying together, which they

will do if this attention is not paid to them. Using the
varnish twice is generally sufficient for the minute
branches, but the process of separating them must be
daily repeated until they are so dry as to keep the
situations they were placed in. If more varnish is
required than has been used, it will be known by the
the nerves not shining as things always do that are
saturated with varnish ; on the contrary if too much
is used, the branches w:ll not easily be kept sufficient-
ly apart to be distinct, especially where they form a
net work, as it fills up the meshes, and when they are
painted they exhibit nearly a flat surface, not by any
means conveying the exact appearances they ought
to do, and which they will do if properly managed.
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Again if too little varnish is used, the paint does
not adhere well, and the nerves have not an uniform
appearance.
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218 SWAN'S NEW METHOD.

pentine, a little of the white paint, which is nearly in
the same state it was before the spirit of turpentine
was added to it, is to be mixed with as much mastich
varnish as gives it the consistence of cream. With

this the brain is to be painted so often as is required
to give it the desired appearance. When thisis done,
it should be covered with mastich varnish, to which

a very small quantity of the paint has been added.
Care must be taken that the paint which has been

used each time is perfectly dry, before another apph— ;
cation of it is made.

After it has been sufficiently painted it must be
varnished with the white spirit varnish two or three |
times. As it is impossible to suspend it for this pur- |
pose, the upper surface must be varnished and suffer- |
ed to dry; it must then be turned over, so that the |
varnish may be applied to the part that was in con-
tact with the plate. E very time the varnish is used |
it is necessary to have very little in the brush, which |
should only just touch each part once. This precau-- :
tion is necessary, or the paint will be disturbed so
as to destroy its proper appearance. 4

In the same manner both the brain and medulla
spinalis are to be preserved, when they have not been :
removed from the subject, as in making preparations
of the nervous system, and it is wxshed to shew the
origins of the nerves from these parts.
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one of the canals called scala tympani teérminates at
the foramen rotundum, and the other called scala
vestibuli, at the vestibule. The vestibule may he
laid open either by filing away the bone between the
meatus auditorius internus, and the common termi-
nation of the superior and posterior semicircular ca-
nals, or by cutting away the bit of bone between the
fenestra ovalis and fenestra rotunda.

There are two aqueducts, one leading from the
vestibule, called aquzductus vestibuli, and the other
from the cochlea called aquaeductus cochlez. Both
of the aqueducts may be seen in that preparation,
where the vestibule has been laid openby cutting
away the bone between the fenestra ovalis and fenes-
tra rotunda. The aquaductus vestibuli may be seen
begining just opposite the opening made in the vesti-
bule, and just below the common termination of the
superior and posterior semicircular canals. It termi-
nates at a hole on the posterior or inner surface of
the petrous portion three twelfths of an inch behind
the meatus auditorius internus.

The aquaductus cochlea may be seen in the same
preparation beginning at the under part of the scala
tympani, very near the fenestra rotunda, and termi-
nating by a wide opening, about three twelfths of an
inch below the meatus auditorius internus, and one
twelfth of an inch from the anterior part of the jugu-
lar fossa.












230 SWAN'S NEW METHOD.

open: aring made of bone is to be preferred. By this
ring, or by a piece of string passed through any por-
tion of the heart with a needle, the part is to be sus-
pended to a nail driven into the wall, or a piece of

wood. It will also be proper, by hanging small

weights in different parts, or by fixing them with
strings to several nails placed in different directions
of the wall, or piece of wood, or by any other simi-
lar contrivance, to keep all the parts constantly on
the stretch, in which state they should remain until
perfectly dry. 1If these precautions are not attended
to, the valves cannot be preserved so as to be satis-
factorily shewn, because the heart when left to it-
self contracts so much in drying as hardly to bear
any resemblance of the shape it had in its fresh state.

It is necessary to put some small bits of wood in-
to the semilunar valves to keep them separated
from the vessels, or they would dry so much in con-
tact with the sides of the vessel as not to be distinct-
ly seen.

After this the whole heart must be varnished with
the white varnish, and then the valves, the pulmona-
ry artery and aorta, must be varnished every day for
three or four days. When the heart is perfectly dry
the chord= tendinez and aorta, and pulmonary arte-
ry and valves, if they dry so as to have a very dark
appearance, must be painted once or twice with the
white varnish to which a little white paint has been
added, and all the muscular part must be coloured
with the red paint. It must then be varnished two































240 MODELLING.

original on a smooth table, or other flat surface, pre-
viously greased, or covered with a cloth, to prevent
the plaster sticking to it ; then surround the original
with a frame or ridge of glazier’s putty, at such a dis-
tance from it as will admit the plaster to rest upon
the table, on all sides of the subject, for about an
inch, or so much as to give sufficient strength to the
mould ; then a sufficient quantity of fluid plaster is to
be poured as uniformly as possible, over the whole
surface, until it is every where covered to such a
thickness, as to give a proper subsistence to the
mould, which may vary in proportion to the size.
The whole must then be suffered to remain in this
condition, till the plaster has attained its hardness 3
when the frame is taken away, the mould may be
inverted, the subject removed from it, and when the
plaster is perfectly dry, let it be well seasoned.

For making the Casts in these moulds, the whole
of the cavity must be first greased with a mixture of
olive oil and lard, in equal parts, and then filled with
fine fluid plaster, and the plain of the mould formed
by its resting on the surface of the table, covered to
a sufficient thickness with coarse plaster, to form a
strong basis or support for the Cast, if such basis is
requisite, which is particularly the case, where the
parts represented are thin and membranous, and
would not have sufficient strength of themselves.

The plaster being thus poured into the mould, suf-
fer it to stand until it has acquired its greatest degree
of hardness ; then the mould is to be removed, the
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266 COMPARATIVE ANATOMY.

form ; this injury will necessarily be in proportion to
the difficulty of capture.

Quadrupeds in general, are either cau ght in traps,
or shot ; consequently some parts of the body are
injured. Birds, also, are usually shot, to the inju-
ry of their plumage.

At the time of taking an Animal, it would be prop-
er to collect, on the spot, as many circumstances con-
nected with its history as possible ; particularly with
regard to food, locomotion, propagation, &ec.

Snakes, Lizards, and Reptiies in general, being
taken without serious injury, suffer little in their ex-
ternal form : yet, even these may be considerably
injured without care ; for, as they are commonly ob-
tained in the breeding season, it is possible that the
organs of generation, and their contents, as eggs, &c.
may be destructively compressed; it is therefore
proper to seize them by the neck, and immediately to
immerse them in spirit, so as to drown them ; or to
keep them in a bag until spirit can be procured.

Turtles, Fishes, Crustacea, and Insects, suffer very
little from the manner of being caught.

The softer animals, most of which inhabit the sea,
sustain little injury from the mode of their prehen-
sion ; but, as their shape, and size, admit of conside-

rable variation, their form may suffer from the man-
ner in which they die.
















































u
" .

















































1 ;
F i
.- A
« 10 =] | -













302 EXPLANATION OF PLATES.

the most prominent parts of the original or pattern.
The break or apgle in the middle of each joint, repre-
sents the holes and points, to keep the several pieces
of the mould steadily fixed to each other, described
in Fig. 1.

E. A circular aperture where the fluid plaster is to
be poured into the mould ; this is always to be formed
in one of the joinings ; so that the projecting piece
of plaster in the aperture may deliver from the
mould without breaking, and should be made oppo-
site to some plain projecting part of the original,
which may be easily smoothed over with a knife,
when the superfluous piece is removed from the cast.

Fig. 8. Represents an imaginary section of a
mould, to illustrate the form and use of internal pieces,
when the pattern or cast will not otherwise deliver.

A A A. The original or pattern.

B B B. The outer part of the mould.

C. Aninternal piece, which fills up a deep hol-
low, running in an oblique direction ; on which ac-
count had it not been filled by a separate piece, would,
most probably, be broken off in removing the mould,
as it will only deliver in a direction corresponding to
its obliquity. In the upper part of this piece is fixed
a brass wire, with its points separated, and incurvat-
ed, in order to give it a securer hold ; the loop pro-
jects above the surface, and is to be surrounded with
Glaziers’ putty, to prevent the plaster taking hold of
it in making the outer piece.

D. D. The upper surface of the internal piece.

E. E. Are two lines which describe a vacant space
round the wire loop, and a hole bored through the
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outside piece, for the passage of the cord, which is
passed through the loop, and brought to the outer sur-
face of the mould, over a short piece of stick, and se-
cured by a knot, F ; when, by twisting the cord, the
internal piece is properly secured to the external,
during the act of casting the model ; when the plas-
ter is hardened, and the mould is to be removed, the
cord must be relaxed by untwisting, the knot untied,
and the stick removed ; this will leave the outer piece
at liberty to be removed with facility, and afterwards
the inner piece. The loop and cord afford a conve-
nient hold to withdraw the piece.

G, H, I. Are three internal pieces, which are some-
times necessary to be formed in this way, when the
cavity to be filled extends in two opposite directions,
or is of greater diameter within than at its entrance ;
the two pieces G and H, have the wire loop before
described ; the cords fixed to these pass through two
holes in the middle piece I, obliquely, toward the
centre of its upper surface, where they meet, and are
conveyed together to the outside of the mould, and
fastened with a stick as before described. The piece
marked I, answers as a key-piece to the other two,
which being first removed (after the external part)
gives room for the other two to be drawn out.

KKK KK K. Are very small holes and points,
to keep the several pieces steadily fixed in the pro-
per situations, as described in Fig. L
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. additions and corrections, from the American Quarterly Review.

" mysterious and repulsive aspect, and to exhibit a holyday apparel. The success of such

XXII. TALES of a GRANDFATHER, being a Series from French His-
tmg. By the Author of WavERLEY.

XIII. CONSIDERATIONS on the CURRENCY and BANKING SYS-

TEM of the UNITED STATES. By Avpert Garrativ. Republished, with

XXIV. The YOUNG LADIES’ BOOK, a Manual of Instructive Exercises,
Recreations, and Pursuits. With numerous plates.

XXV. ATLANTIC SOUYENIR,

FOR 1831.

Embellishments.—1. Frontispiece, 'I'he Shipwrecked Family, engraved by Ellis, from a
icture by Burnet.—2. Shipwreck off Fort Rouge, Calais, engraved by Ellis, from a picture
y Stanfield-—3. Infancy, engraved by Kelly, from a picture by Sir Thomas Lawrence.—

4. Lady Jane Grey, engraved by Kelly, from a picture by Leslie—5. Three Score and
Ten, engraved by Kearney, from a picture by Burnet—56. The Hour of Resl, engraved by
Eﬂ{: from a picture by Burnet.—7. The Minstrel, engraved by Ellis, from a picture by
Leslie.—8. Arcadia, engraved by Kearney, from a picture by Cockerell.—9. The Fisherman®s
Return, engraved by Neagle, from a picture by Cellins,.—10. The Marchioness of Carmar-
then, granddaughter of Charles Carroll of Carrollton, engraved by Illman and Pillbrow,
from a picture by Mrs. Mee.—11. Morning among the Hills, engraved by Hatch, from a
picture by Doughty.—12. Los Musicos, engraved by Ellis, from a picture by Watteau.

A few copies of the ATLANTIC SOUVENIR, for 1829 and 1830, are

still for sale.

XXVI. The POETICAL WORKS of CAMPBELL, ROGERS, MONT-
GOMERY, LAMBE, and KIRKE WHITE, beautifully printed, 1 vol. 8vo.
to match Byron, Scott, Moore, &c. With Portraits of the Authors.

- XXVII. The CHEMISTRY of the ARTS, on the Basis of Gray’s Opera-
tive Chemist, being an Exhibition of the Arts and Manufactures dependent on
Chemical Principles, with numerous Engravings, by Avraur L. Porrer, M.
D. late Professor of Chemistry, &c. in the University of Vermont. In 8vo. =
With numerous plates.

The popular and valuable English work of Mr. Gray, which forms the ground-work of the
present volume, was published in London in 1829, and designed to exhibit a Systematic and
Practical view of the numerous Arts and Manufactures which involve the application of
Chemical Science. The author himself, a skilful, manufacturing, as well asan a%le scientific
chemist, enjoying the multiplied advantages afforded by the metropolis of the greatest
manufacturing nation on earth, was eminently qualified for so arduous an undertaking,
and the puplﬁaﬁtf of the work in England, as well as its intrinsic merits attest the fidelity
and success with which it has been executed. In the work now offered to the American
public, the practical character of the Operative Chemist has been preserved, and much
extended by the addition of a great variety of original matter, by numerous corrections
of the original text, and the adaptation of the whole to the state and wants of the arts and
Manufactures of the United States; among the most considerable additions will be found
full and extended treatises on the Bleaching of Cotton and Linen, on the various branches
of Calico Printing, on the Manufacture of the Chloride of Lime, or Bleaching Powder, and |
numerous Staple Articles used in the Arts of Dying, Calico Printing, and various other
processes of Manufacture, such as the Salts of Tin, Lead, Manganese, and Antimony; the
most recent Improvements on the Manufacture of the Muriatie, Nitric, and Sulphuric Aeids,
the Chromates of Potash, the latest information on the comparative Value of Different -
Varieties of Fuel, on the Construction of Stoves, Fire-Places, and Stoving Rooms, on the
Ventilation of Apartments, &c. &c. The leading object has been to improve and extend
the practical character of the Operative Chemist, and to supply, as the publishers flatter
themselves, a deficiency which is felt by every artist and manufacturer, whose processes
involve the principles of chemical science, the want of a Systematic Work which should -
embody the most recent improvements in the chemical arts and manufactures, whether
derived from the researches of scientific men, or the experiments and observations of
the operative manufacturer and artizans themselves.

XXVIII. ARNOTT’S ELEMENTS of PHYSICS. Vol. II. Part I. con- =
taining Light and Heat. o
“ Dr. Arnott’s previous volume has been so well received, that it has almost banished
all the flimsy productions called popular, which falsely pretend to strip science of ita
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a work shows most clearly that it is plain, but sound knowledge which the public want.,”
—Monthly Review. .
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4 FNOYCLOPEDIA AMERICATA-
Thiz eannot bat prove a valuable addition to the Hmﬂlhw 4
The appeatance of the first volume of this valnable work in this *H ’c

an event not less ereditable Lo its enterprising publishora, than it is
prova lastingly beneficial to the public. Wmn mmﬁ M?m F
mindel nied by the first volume, it will deserve Lo

ofall the best Encyclopedias, since it comprises whutem is linllnlﬂp s
and necessary in i and in addition, a 1 fon of entirely
original, or expressly written for its the comdition of all tha
articles of American Biogeaphy, nyhlr rhmm: Zoology, by Dr. God-
anan; and those on Mineralo Mﬂl‘j’, by a gentleman of Boston,
di‘mugmahed for his su iwur-iun*mmuuumdiu. Thawoﬂﬂhm
with interesting and useful matter, anmd in a condensed and perspicuous
style; nor ig it one of its least commendations that it is to be comprised in
twelve cctave volumes, which w“ nnnﬁmtlhh, ol

shelf in the parlor, ever ate re m
mammmimﬂﬁﬂnmmyﬂm Eﬂmm'

b gi, &cc.

‘The vast cireulation this work has had in Europe, whereit has Mmti
reprinted in four or five la nmmﬁtwpmk of the numerous German odi-
tions, of which seveEs have publ mhluudlrm favor of its iB.
tringic merit. without which such a m:ebri eould never have been attained.

‘every lan engaged in public lmn.lm. MEmtmﬂmﬂamm
of reference on various tnpm of ecience and letters Amerj-

cana wiil be almost invaluable. To individuals ubll m to li‘t
where books are neither numerons nor eml :g:h
will

these twelve volumes will prove a mmu w

and e with difficulty exhausted, and we recommend it

the full convietion of its worth. Indeed it is dﬁhcull. to say Mr nf

readers such o book wonld not prove asefui, , almost indispengable, since ]

it combines & great amount of valuable mnl'm' n small and at

rate expense, and is in every well suited to nugment the reader’s

of ideas, and ra of conversation, without severcly taxing time or i

attention. These, at least, are our conclusions after a close and ax-

amination of the first volume —Am. Daily Adoertizer, - A
We have seen and carefully examined the first volume of the

. Americana, just published by Carey, Lea and Carey, and think our readers may

be congratalated upon tlnnppartnmty of making such a valuable accession to
their | rieg.—duwrera, -Ei'
The depariment of American Blﬂgrapll,v a -unh,lm anhhhdtahoﬂd h@;
disgraceful to be ignorant, to the e that many arg, is, in this work, &
prominent feature, and has the attention of one of the most indefuti-
gable writers ifi this department of literature, which the present ege can far-
nish.—Boston Cowrier, 1
Aceording to the plun of Dir. Lieber o desideratum will be supplied ; the sab-
gtance of eontemporary knowledge will be bronght within a small -
and the character and uses of 0 manunl-will be%m'pmted toa kind of bliap
tion herctofore reserved, on'®irong uhnlm, for miunnbmmmm
wha dnderstand the German langungg Conversation Lericon ia mrultad
ten times for one application to any En uh i
The volume now published is not only hi honorable to the taste, ulﬂliu' ﬂ
and industry of its editors and publlshers, but furnishes ndprond sample of i
arcuracy and elegance, with which the most elaborate and important literary |
enterprises moy now be sccomplished in our eountry. Of the manner in wm:h? §
the editors have thos far eompleted their task, it is imposgible, in the course of
a brief ne per article, to speak with ndnquma justice.—Boslon Bulletin. =
We have looked at the contents, -generally, of the second voluma of thiz
':]mrk Il‘-tnlﬂnl'nhh';: it mc]r.:lta thf unmmhmu whmhl havemhheeni bestowed on itin
e T S continues to be particulariy r n the departments
of Riography nrli'lruunl History. When we look at the large mass of mis-

- pellaneonsz kn spresd before the reader, in a form which has never been

Equalludﬂ:: ite com nuﬂm and eonveyed in a style that cannot be
iety and porspieuity, we cannot but think that the American !

'mpm“!” desarves o place in every collection, ‘in which mm nfmﬁuwmﬂm |

a4 portion.”















