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M1C

M ICROSCOPE, an eptical inatramest, cousisting
. of lewses, ox mirross, by means of which small

ull its varied apparatns, according te the latest improve-
Tments ; sud to. illastrete. by propen detadls its. wees and

§

L Of Stworx Mmmpa.

Tur famseus microscopes made we of by Mr Lieen-
wenhoock, were all, as Mr Baker assures ws, of the
single kind, and the comstruction of them wis the most
simple possible; each comsisting anly of a single lens set
botween twe plases of silver, orated with a small
bole, with a moveable pin before it to place the object
'on and adjust it to the ey of the bebolder. He informs

pe

aad used is that called #ilson’s Pocket mwoo;t The
body is made of brass, ivory, or silver, aad is repre-
sented by AA, BB. €C is a long fine threaded male
scrow: that tums inte. the - of the microscepe ; D
a convex giass at the end of the screw. Twe con-
cave round pieces of thin. brass, with heles of different
dismeters in the middle of them, are planed-to cover
the above-mentioned glass, and thereby diminish the
a when .thie ifiers axe employ

E, three thin plates. of brass within the body of the
microscope 3 one:of which.ia bent. semicirculnrly in the
middls, s0. as to formr an. asched cavity for the recep-
tion of a tube of ginss, the use of the ether two be-
ing to receive and: hold the sliders between thew. F,
a piece of weod or ivery, arched in the manner of
the semicircular plate, and cemented to it. G, the
other end of the body of the microscope, where a hol-
low female serew is adapted to receive the differemt

magnifiers. H is a spiral spring of steel, between

Vor. XIV, Part 1. +

is 28 in the fignre Ky and marked 1, 2, 3, 4, 5, 6,

MIZC

the ond G and the plutes of brass, iatended to keep Micre.
: d long  scope.
turned bandle, for the better “=—v=—"’

the plates ia a ri ition and counteract the
sevew CC. 1 issftmu
holdiog, of the imstrument, to screw on or off at ples-
muo .

To this microscope belang six or seven niagnifying
glasses : six of them are ot in silver, brass, orivoa

Y
lowest numbers being the test magnifiers. L is
.the sewemth maggifier, set in the mamer of a little
bagrely to be bield in the band for the viewing of any
ml object. M is a flat slip of ivory, ealled a

der, with four round holes through it, wherein to
phace objects between two pieces of glass er Muscovy
Ralc, as they appear at dddd. Six such shiders, and
ens of brass, are usually sold -with this microscepe,
same with objects placed: in themy and others empty .
for viewing any that may. offer: but whoever
pleasea to make a collestion, may bave as.many as he
desires.. The brass slider is to confine any small ubject,
that it mey be viewed without crushing or destroying
it. N is a tube of glass contrived to confine living ob-
jects, such-as frogs, fishes, &c. in order to discover the
-circulation of the bloed. All these are contained in a
little neat box of fish-skin or mabogsny, very convenient
for carying in the pecket.

Whea an -shject is to be viewed, thrust -the ivory
slider, in which. the said object is between tbe
twa flat brass plates EE : observing always to p
that side of the slider where the brass rings are far-
thest from the eye. Then sorew -on ‘the magnifying

you iatend to use, at the epd of the instrument

5 and leoking it agaiwst the light, turn the
long screw CC, till your object be brought to suit your
-eye-; which will ‘be known by its appean;ﬁ perfectly
distinct and clear. It is moest properto look at it first
'&mﬁ;miﬁaﬁatm show the whole st once,
aad toimrtdumcdpau‘smmparﬁ-
walarly -with one of the greatest mfiﬁers; for thus
you will gain-w true ides of the whole, and of all its
earts, E‘d though ‘the- greatest maguifiers can show
‘but a minnte portioa of any object at once, such as the
«claw of a fen, the hern of a louse, or the like ; yet by
gently meving the slider which contains the object, the
vye may examine it all over. \

As objects must be brought very near the glasses

when the greatest are made use of|, be care-
ful not to scratch them~bi rubbing the slider agmmt;e
. them
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Micro- them as you move it ir or out. A few turus of the 2. Single Microscope by reflection. In fig. 2. A isa  Micre.

coloured objects, and by a small piece of watch-spring
fastens down the objects upon the ivory. SR
3

Opaque Microscope. This miorosespe remesties the. in-
eonvenicnce of kaviny the -dawrk sidei of ‘an object ne:t.
. T the

scope.  screw CC will easily %revent this mischief, by giving scroll of brass fixed upright upon a round wooden scope.
them room enough. You may change the objects in base B, or a mahogany drawer or case, so as to stand
your sliders for any others you think proper, by taking perfectly firm and steady. C is a brassscrew, that
out the brass rings with the point of a pgnknife; ses through a hole in the upper limb of the scroll in-
the talcs will then fall out, if yom but twrn the sliders; . to the side of igrpscope D, and screws it fast to
and after pattiog what you please between them, by. the'seid scrals .E Js s concave § %glum set in a
replacing the brass rings you will fasten them as they  box of brass, which bangs in the ar£ G by two small
were belore. It is proper to have some sliders furnish- screws Jf, that screw into the opposite sides thereof.
ed with talcs, but without any object between them, At the bottom of this arch is a pin of the same metal,
to be always in readiness for the examination of fluids, exactly fitted to a hole % in the wooden pedestal, made
salts, sands, powders, the farina of flowers, or “for—the reception of the pin. As the arch turns on
other casual objects of such sort as need only be applied this pin, and the speculum turns on the end of the
to the outside of the talc. arch, it may, by this twofold motion, be easily adjust-
The circulation of the blood may be easiest seen in ed in such a manner as to reflect the light of the sun,
the tails or fins of fishes, in the fine membranes be- of the sky, or of a candle, directly upwards through
tween a frog’s toes, or best of all in the tail of a the microscope that is' fixed perpendicularly over it;
water-newt. If your object be a small fish, place it and by so ‘doiug: nmy be made to answer many pur-
within the tube N, and spread its tail or fin along the poses of.:the large double reflecting microscope.. The
side thereof : if a frog, choose such a one as can bat  body of the micreseope -mmy' also be fixed -horizon- -
jost be got into your tube; and, with a pen, ar small tally, and objects wiewed in that position by any light
stick, expand the transparent membrane between the yow choose; which is »8-adwaitsge ‘the common double
toes of the frog’s hind foot as much as youcan. When reflecting microscope has not.. It may aldo be render
your object is so adjusted that no part of it can inter- ed further useful by meuns of. a slip of gines; one-end
cept the light from the place you intend to view, un- of which being thrust throuirh between the plates. where
screw the long screw CC, and thrust your tube into the slidess go, and theother extending to some.distance,
the arched cavity, quite through the body of the mi: such objects may be placed thereon as cannot be ap-
croscope ; then screw it to the true focal distance, and  plied in the sliders: and then, baving 2 limb of brass
you will see the blood passing along its vessels with a  that may fasten to the body of the microscope, and-ex-
rapid motion, and in a most surprising manner. tend over the  projecting glass . hollow ring wherein
The third or fourth magnifiers may be used for to screw the magmifiers, all sorts of spbjects may be
frogs or fishes: but for the tails of water-newts, the examined with great conyenienee, if 2 hale be mads in
fifth or sixth will do; because the globules of their the pedestal, to place the speculum exactly underseath,
blood are twice as large as those of or fish. The and thereby throw up the rays of light. The pocket-
first or second magpifier cannot well be employed for microscope, thus' mounted, says Mr Baker, ¢ is as easy
this purpose; because the thickness of the tube in and pleasant in its use ; as fit for thc most curious ex-
which the object lies, will scarce admit its being aminution of the animalcules and salts in fluids, of the *
brought so near as the focal distance of the magni- farine in vegetables, ahd of the . circulation in smal
ficr. . : : animals ; in short, is as likely to make consideruble
Au apparatus for the purpose of viewing opaque discoveries in -objects, that huve sbme degree of trans-
objects generally accompanies this microscope; and parency, as any microscope I have ever seen or heard
which consists of the following parts. A brass arm of.” o .
QR, which is screwed at Q, upon the body of the mi- The brass sorol A is now generally made to un-
eroscope at G. Iunta the round hole R, any of the screw into three parts, and pack with the microscope
magnifiers suitable to the object to be viewed are to and apparatus into the drawer of . mahogany pocket-
be screwed ; and under it, in the same ring, the con- ease, upon the lid of which the: scroll ‘is made to fix
cave polished silver specalum 8. Through a small when in uee. S ‘ o
aperture in the body of the microscope under the The opaque apparatus also, as above deseribed, is
brass plates EE, is to slide the long wire with the applicable this way bhy reflection. "It only consists ia
forceps T: This wire is pointed at one of its ends; turming the arm R (hg. 1.), with the magnifier over
and so, that either the points or forceps may be used the conéave speculum below (fig. 2.), or to receive
for the objects as may be necessary. It is easy to the light as reflected obliquely from it : the.silver spe-
conceive, therefore, that the arm at R, which turns culum screwed into R will then reflect the light, which
by a twofold joint at @ and B, may be bronght with it reeeives from the glass speculum, ‘strongly vpon the
its magnifier over the object, the light reflected upon object that-is upplied upon the wire T underneath:
it by the application of the speculum, and the true This miscroscope; however, - is not npon: the most
focus obtained by turning of the male screw €C as tenvenient construction, in comparisen with etheys.now
before directed.—As ohjects are sometimes not well made: it has been esteemed’for many years. past from
fixed for view, either by the forceps or point, the its popular name, and recesimendation by its: makers.
small piece shown at V'is added, and in sach cases Its portability is certuinly sigreat advantage iinits far
answers better : it serews over the point of T'; it con- vour; but i 'most respects it is sg ed by the.mi-
tains a small round piece of ivory, blackened on one eroscopes hereafter destribed.. .-~ i . o .
side, and left white upon the other as a contrast to - 3. Microscope for Opaque Objects, called the Simgle  Fig, 3
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Micro- the eye, which formerly was an insurmountable ob-
scope. jection to the making observations on opaque objects

] - M IC
scope, screw the speculum, wita the magnifier ‘you Micro-
think proper to use, into the brass ring I. Place your scope

with any considerable 'degree of exactness or satisfac-
tion : for, in all other contrivances commonly known,
the nearncss of the instrument to the object (when
glasses that magnify much are used) unavoidably over-
shadows it so much, that its appearance is rendered ob-
scure and indistinct. And, notwithstanding ways have

been tried to point light upon ‘an object, from the sun.

or a candle, by a convex glass placed on the side there-
of, the rays from either can be thrown upon it in such
an acute angle only, that they serve to give a confused
glare, but are insufficient to afford a clear and perfect
siew of the object. But in this microscope, by means of
a concave speculum of silver highly polished, in whose
centre a magnifying lens % placed, such 2 strong and
direct light is reflécted. upon the object, that it may be
examined with all imaginable ease and pleasure. The
several parts of this instrument, made either of brass or
silver, are as follow. - ‘

Through the first side A, passes a five screw B, the
other end of which is fastened to the moveable side C.
Dis a nut applied to this screw, by the turning of
which the two sides A and C are gradually bronght
together. E is a spring of steel that separates the
two sides when the nut is unscrewed. F is a piece of
brass, turning round in a socket, whence proceeds a
small spring tube moving upon a rivet ; through which
tube there runs a steel wire, one end whereof termi-
nates in a sharp point G, and the other with a pair of
pliers H fustened to it. The point and pliers are to
thrust into, or take up and hold, any insect or object ;
and either of them may be turned upwards, as best
suits the purpose. I is a ring of brass, with a female
screw within it, mounted on an upright piece of the
same metal ; which turns round on a rivet, that it may
be set at a due distance when the least magnifiers are
employed. This ring receives the screws of all the
magmifiers. K is a concave specalum of silver, po-
lished as bright as passible ; in the centre of which is
placed & double convex lens, with a proper aperture
to look through. it. On the back of this speculum &
male screw L is made to fit the brass ring I, to screw
into it at pleasure. There are four of these concave
specula of different depths, adapted to four glasses of
different magnifying powers, to be used as the ob-
jects to be exammed may require. The greatest mag-
nifiers have the least apertures. M is a round object-
plate, one side of which is white and the otber black :
The intention of this is to render objects the more vis
sible, by placing them, if black, on the white side,
or, if white, on the black side. A steel spring N turns
down on each side to make any object fast; and is-
suing from the object-plate is a hollow pipe to screw
it on the needle’s point G. O is a small box of brass,
with a glass on each side, contrived to confine any li-
ving object, in order to examine it: this also hasa
pipe to screw upon the end of the needle G. Pisa
turned bandle of wood, to screw into the' instrument
when it is made use of. Q, a puir of brass pliers to
take up any object, or manage it with conveniency.
R is a soft hair-brush for cleaning the glasses, &c. Sis
a small ivory box for talcs, to be placed, when wanted,
3in the small brass box O.

‘When you would view any cbject with' this micro-

object, either on the needle G in the pliers H, on the
object-plate M, or in the bollow brass box O, as may
be most convenient j then holding up your instrument
by the handle P, look agsinst the light through the
magnifying lens 3 and by means of the nut D, togethet
with the motion of the needle, by managing its lower
end, the object -may be turned about, raised, or de-
pressed, brought nearer the glass, or removed farther.
from it, till' you find the true focal distance, and the
light be seen strongly reflected from the specnlom up-
on the object, by which means it will be shown in a
manner surprisingly distinct “and clear; and for this
purpose the light of the sky or of a candle will answer
very well. 'Transparent ebjects may also be viewed by
this microscope § only observing, that when such come
under examination, it will not always be proper te
throw on them the light reflected from the speculum
for the light transmitted through them, meeting the re-
flected light, may together ce too t a glare,
A little practice, however, will show how to regulate
both lights in a proper manner.

" 4. Ellis’s single and Aquatic Microscope. Fig. 4. re-Fig. 4.

presents a very convenient and useful mr , con-
* trived by Mrr}ohn Ellis, author of An Essay upon Co-
rallines, &c. To practical botanists, observers of ani-
malcula, &ec. it possesses many advantages above those
just described. It is portable, simple in its coustruc-
tion, expeditions, and commedions -in uze. K re-
presents the box coutmining the whole apparatus: it

is generally made of fish-skin; and on ¢the top there -

is a female screw, for receiving the screw that is at the
bottom of the pillar A: this » a pillar' of brass, and
i3 screwed on the top of the box. I is a brass pin
which fits into the pillar; on the top of this pin is a
hollow socket to reoeive the arm which carries the
magnifiers ; the pin is to be moved up and down, in
order to adjust the lenses to their focal or proper dis-
tance from the object. [N. B. In the representa.
tions of this microscope, the pin I is delineated as
passing tbrough a socket at one side of the pillar A ;
whereas it is usual at present to make it pass down a
hole bored through the middle of thie pillar.] E, the
bar which carries the magnifying lens; it fits into the
socket X, which is at the top of the pin or pillar D.
This arm may be moved backwards and forwards in
the socket X, and sideways by thé pin D ; so that the
magnifier,
E of this bar, may be easily made to traverse over any
g_art of the object that lies on the stage or plate B.
F is a polished silver speculom, with a magnifyin
lens placed at the centre thereof, which is perforal
for this purpose. The silver speculum screws into the
arm E, as at F. G, another speculum, with its lens,
which is of a different magnifying power from the
former. H, the semicircle which supports the mirror I ;
the pin R, affixed to the semicircle-H, s through
the hole which is towards the bottom of the pillar A.
B, the stage, or the plahe, on which'the objeets are to
be placed ; it fits into the small dove-tailed arm which
is at the upper end of the pillar DA. C, a plane
glass, with a small piece of black silk stuck on it; this
glass is to lay in a groove made in the stage C. M,
2 hollow .glass to be laid oceasionally on the stage.in-
Az stead

ich is screwed 1nto the ring at the end .
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Micrd. stead of the plane glss C. L, a pair of pippers,
scope.  These are fixed to .the stage by the pin at bottom 3.

Fig. 5.

the stoel wire of these njppers-slides backwards and
forwards in the socket, and this socket is moveable
upwards and dowswarda by means of the joint, so that
the position of the object may be varied at pleasyre.
The object may be fixed in the nippers, stuck on the
point, er affixed, hy & little gum-water, &¢. to the
svery eylinder N, which oceasionally screws to the point
of the nippers.

To use this microscope: Take all the parts of the
apparatus oyt of the hox ; then begin by screwing the
pillar A to the cover thereof; pass the pin R of the
semicirele which carriea the mirror through the hole
that is neay the battom of the pillar A ; push the stage
into the dove-tail at B, alide the pin inte the pillay (se¢
the N. B. sbove) 5 then pass the bay E through the
sochet which ia at the top of the pin ), and screw one
of the magnifying leases into the rir:g:t F. The mi-
eroseope is now ready for uee: and though the enume.
ration of the srtisles way Jend the render to imagine the
instrument ta be of & complex nature, we can safely
affirm that he will find it otherwise. The instrumeny
hes this peculisr advantage, that it is difficult to put
any of tho pieees in & place vehich is appropriated to an-
other. Lot the objoct be mow plnced either on the
stage or in the nippere L, and in such manner that it
may be asnearly as possible over the centre of the stage :

* bring the apegulum ¥ over the past you mean to ob-

soeve 3 thep threw as wwch light on the apeculum as
you can, by meana of the mirror [, and the doyble mon
tion of which is is eapable 3 the light received on the
apeculum ia by it on the ebject. The distance
of the lens ¥ fxom the ebject is regulated by moving
the pin D up and dawn, watil 8 distinct view of it i
ebteined. ’ibe bost xule is, fa place the lens beyond
its fooal distanen from the ebjegt, and then gradually
ta glide it down till the ¢bject appears sharp and wel]
defined. The adjustment of tho lepses to their focus,
and the diatribntion of the light en the abject, are what
r;q&:e tha most ut«t:;: ;l::s the first the fiﬁmcu‘ms '
» ion depends ; wEe apising a clear
view of tts wades observation is dye to the modi.
fieation of the ighte.  No precise ruls can be given for
simining acourptely these points ; it is from practicq
alone that ready hebits of obtaining these pecessary pro.
perties ong be apquivreds 3nd with the assistance of this
vo diffienity wdll be found, ) )

§- A very simple sad convenient. microscope for
botanjeal and othey purpases, thongh inferior in many
vospeots t0, thay of My Elis, wes contrived by the
ingenious, Mx Benjamia Magtin, and is represented at
fig. 5. whexe AB represents 3 small arm sapporting
two or more. maghifics, ope fixed to the wpper part
us at B, the other to the lawer paxt of the erm at C;
these may. be used separately or combined togethes,
The arm AB is suppexted by the square pillac 1K,

.the Jawer end of whish Hts into the sonket E of the

foot FG; the.stage DL, is made. to slide up.and down
the agaare pilier 3 Ho a conghye mirsor for reflecting

ight. this microacepe, place
%ze: the Kght on it from the
concave i t9. the focus, by moving

watﬁ faqu the lena at B.  The
Miovy aders p3se tAZaNgY. the si3ge 3 oAbex abjecis may
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that may be used either separately or com- The particular and chief advantages which the ¢oh-  Mioré.

: Iu the inside, at the bottom, is a picce of ivory, pound microscopes have over the single, are, that the scope.

scope.  bine

=" black and whitc on opposite sides, that is occasiomally

removed, and admits a point to be screwed into the
centre. The cap unscrews at D, to admit the placing
of the object : the proper distance of the glasses from
the object is regulated by pulling up or down the brass
tube E at top containing the eye-glasses.

This microscope is particularly useful for exbibiting
the well-known caricus curculio imperialis, vulgarly
called the diamond beetle, to the greatest advantage ;
for which, as well as for other objects, a glass bottom,
and a polished reflector at the top, are often applied,
to condense the light upon the object. In this case,
the stand and brass-bottom F, as shown in the figure,
are taken away by unscrewing.

9. Mr Lyonet’s Single Anatomical Dissecting Micro
scope.—Fig. g. represents a curious and extremely use-
fol microscope, invented by that gentleman for the pur-
pose of minute dissections, snd microscopic prepara-
tions. This instrument must be truly useful to ama.
teurs of the minutie of insects, &c. being the best
adapted of any for the purposes of dissection. With
this instroment Mr Lyonet made his very curious mi-
croscopical dissection of the c/enille de saule, as related
in his Traité Anatomique de la chenille qus ronge le bois
de saule, 4to. ,

AB is the anatomical table, which is snggwed by

. The

a pillar NO; this is screwed on the foat

le AB is preventcd from turniog reund by means
of two steady pins. In this table or board there is a
hole G, which is exactly over the centre of the mirros
EF, that is to reflect the light on the object ; the hole
G is designed tp receive a flat or concave glass, on
which the objects for examination are to- be placed.

RXZ is an arm formed of severzl balls and sockets,
by which means it may be moved in cvery possible si-
tuation ; it is fixed ta the board by means of the screw
H. The last arm IZ has a female serew, into which
a magpifier may be serewed as at Z. By means of the
screw H, a small motion may be occasienally given te
the arm IZ, for adjusting the lens with accuracy to ite
focal distance from the object.

Anotber chain of balls 1 sometinres used, carrying a
lens to throw light upon the object ; the mirror is like-
wise 80 mountedg, as to be taken from its place at K, and
fitted an a clamp, by which it may be fixed.to any part
of the table AB.

To use the Dissecting Table.—Let the opsrator sit

with his left side near a light window ; the instrumens’

being placed:on a firm t the side DH towurds the
st , the observations shonld. be made with the
left eye. Injdissevting, the two: elbows are to:be sup-
ed by the. table o8 which the instrument rests,. the
ands resting against the board AB ;. and in.order ta
give it greater stability (as a small shake, thpu&l: im-,
Fteeptiblo to the nakel eye,, is very. visible in the, mi,
croscope), the dissecting instruments are to be held
one in each band, between thie thumb. and two fore-
fingers, '

objects are represented under a larger field of view, and
with a greater amplification of reflected light.

1. Culpeper’s M ~—~The compound microscd
originally contrived by er Culpeper, is reputentéd’::
fig. 10. It consists of a large external brass body A
B, C, D, supported upon three serolls, which are gxe&
to the stage EEF ; the stage is supported by three lar-

r acrolls, that are screwed to the mab pedestal

H. There is a drawer ia the pedestal, which holds
the apparatus. The concave mirror I 1s fitted td =
socket in the centre of the pedestal. 'Fhe lower part
LMCD of the body forms an exterior tube, into which
the upper part of the body ABLM slides, atd may
be moved wp or dewn, 8o as to bring the magnifiers, .
which are screwed on at N, nearer to ep farther from
the object.

To use this microscope: Screw one of the buttonsy
which containg 2 magnifyiog lens, to the-end N of the
body : place the slider, with the objects; bétween the
plates of the slider-holder. Then, to attain distinct:
vision, and a pleasing view of the objeet, adjust the -
body to the focus of the lens you ate using, by moving
the upper part geatly up and down, snd regulate the
light by the concave mivor.

For opague objects, two additiena} pictes' must Le
used. The first is a cylindrical tube of brass

ed at L, figs 11.), which fits on the mindrical' part atFig. ¢ ;.

N of the body. The secead: picce is the eoneave speou
lom £; this is to be sezewtsd to the lower end of the
aforesaid tube: the upper edge of this tube should be
made to coincide with.the line which has the same nam-
ber affixed to it as to the magnifier you.are msing ;- e. g’
if you are making wse of the magnifier marked. g, slide
the tube to the cicculas line en. the tube N that is
mwarked alse with N° g, The slider-belder shuuld: bo
semoved when you. are goiag to view opague obs
jects, and a plane glass should be plaved oh the stage
M its stead to recesve the object 5 or it may be plaved:
in the nippers, the pin of which fite into the bolé in-the

stage.
'ﬁa spparatus belon?ing te this- migroscope eomsisth
of the following particulars: viz. Five magnefiets; emchi

-fitted in s brass button ; oue of these is seen.at N,

Bg. 10.  Six ivory. sliders, five: of them with ebjeets..
A brass tube to hold the concave speculum. The
concave speculum.in.a brass bexi A-fsh pams A se
of glass tubes. A flat: glass. fitted to the: s A
concave. glass fitted to the. stage.. A pair of foreepss
A steel wire, with-a pair of pippere at one end! awd »
poiut. at the, other. Ai.small ivory cylinder,. to fit'on
the. pointed end of the aforesaid- mippers. A' convex
lens,, moveahls iu.a:brass semicircle; thie is affixed’ tor
a.long brass pin, which fits into a-hole-on the stage: .
The comstruction. of the.feregoing mieroseope is very
simple, and it.is-cxsx in uee;, but the advaatagesof the
stage and.mixror are teo auch eonfined-for an extensite
application.and: management.of all kiuds of .objects, Its:
greatest. recommendation is its cheapaesss; and to those:

. : . . who. are desirous.of havipg a'compound micrescope. at:

n WM:}?:}:?A:” cam:nonly colled' Goe- a low. price, it.may be.aoceptablés. .
‘ : 2. Cuffs. Mi .—Lhe " improvéd micréseope:
Double microscopes are so.called, from being.a com~ next in.order isithat of Mr Cul. Besides: remedying

hination; of two ox moae lanecs.

the disadvantagess above meutionedy. it contmins ther
additicn

7 Fig. vo.
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-a milled-headed screw, to ti r
-adjusting screw ¢ g is used. p g Is the stage, or plate,
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addition of an adjusting screw, which is a consider-
able improvement, and highly necessary to the ex-
amination of objects under the best defined appear-
ance from the glasses. It is represented at fig. 171,
with the apparatus that asually accompanies it. A,
B, C, shows the body of -this microscope ; -which

-contans an eye-glass at A, a broad lens at B, and

a magnifier which -is screwed on at C. The body
s supported by the arm DE, from which it may
be removed at plemsure. The arm -DE is fixed
on the sliding bar F, and may be raised or depres-
sed to any height within its lrmits. The mam pil-
lar a b is fixed in the box & ¢; und by means of the
brass foot d is screwed to the mahogany pedestal XY,
in which is a drawer containing all the apparatus. O'is
ten the bar F when the

which carries the objects; it has a hole at.the centre
n. G, a concave mirror, that may be turned in any
direction, to reflect the light of a candle, or the sky,
upen the object.

To use this microscope: Screw the magnifier yon
intend to use to the end C of the ; place the
slider-holder P in the hole n, and the shder with the
object between the plates of the slider-holder; set the
upper edge of the bar DE to coincide with the di-
visions which correspond to the magnifier you have in

“use, and pinch it by the milled nut; now reflect a

“proper quantity of liéht upon the object, by meaps of

the concave mirror G, and regulate the body exactly
to the eye and the focus of the glasses by the adjusting
screw ¢ g.

To view opague objects, take away the slider-holder
P, and place the'object on a flat glass under the cen-
tre of the body, or on one end of the jointed nippers
o p. Then screw the silver concave specalum 4 to the
end of the c;linder L, and slide this cylinder on the
lower part of the body, so that the upper edge thereof
may coincide with the line which has the same mark
with the maguifier that is then used : reflect the light
from the concave mirror G ‘to the silver speculum,
from which it will again be reflected on the object.
The glasses are to be adjusted to their focal distance as
before directed. ‘

The 'us consists of a convex lens H, to col-
lect the rays of light from the sun or a candle, and
condense them on the object. L a cylindrical tube,
open at each side, with a concave speculum scréwed to
the lower end 2. P the slider-bolder: this consists of a
cylindrical tube, in which an inner tube is forced up-
wards lz a spiral spring ; it is used to receive an ivory
slider K, which is to be slid between the plates 4
and #. The cylinder P fits the hole s in the 5
and the hollow part at k is designed to receive a glass
tube. R isa brass cone, to be put under the bottom
of the cylinder P, to intercept occasionally some of
the rays of light. 8, a box containing a concave and
a flat glass, between which a small hiving insect ma
be confined: it is to be placed over the hole #n. T,
a flat glass, to lay any ocoasional object upon; there
is-also a concave one for fluids. Ois a long steel wire,
with a small pair of pliers at one end, and a point at
the other, designed to stick or hold objects: it elips
backwards and forwards im ‘the short tube o; the pin
2 fits into the hole of the stage. W, a little round

[ 6]
: ivory box, to hold a supply of talc and rings for the Mforo.
’V, a small ivory cylinder, that fits on the scope.
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sliders,
pointed end of the steel wire : it is designed for opaque
ohjects.  Light-colourcd ones are to be stuck upon
the dark side, and vice versa. M, a fish-pan, whereon
to fasten a small fish, to view the circulation of the
blood : the tail is to be spread across the oblong hole
k at the small end, and ticd fast, by means of a rib-
band fixed thereto; the knob / is to be shoved through
the slit made in the stage, that the tail may be brought
ander the maguificr.

3. This microscope has reccived several material im-
provements from Mr Martin, Mr Adams, &c. By
an alteration, or rather an cnlargement, of the body of
the tube which contains the eye-glasses, and also of the
eye-glasses themselves, the field of view is made much
larger, the mirror below for reflecting light is made to
fove upon the same bar with the stage § by which means
the distance of it from the stage may be very easily and
suitably varied. A condensing glass is applied under
the stage in the slider-holder, in order to modify and
increase the light that is reflected by the mirrors be-

low from the light of a candle or lamp. It is furnish-

ed also with two mirrors in one frame, one concave
and the other plane, of glass silvered; and by simply
unscrewing the body, the instrument, when desired, may
be converted into a single microscope.
representation of the instrument thus improved; and
the following is the description of it, as given by
Mr Adams in his Essays.

AB represents the body of the microscope, con-

taining a double eye-glass and a body-glass; it is
here shown as screwed to the arm CD, from whence
it may be occasionally removed, either for the conve-
nience of packing, or when the instrument is to be used
as a single microscope.
" The eye-glasses and the body-glasses are contained
in a tube which fits into the exterior tube AB ; by
pulling out a little this tube when the microscope is in
use, the magnifying power of each lens is increased.

The body AB of the microscope is supported b

‘the arm CD ; this arm is fixed to the main pillar CF,

which is screwed firmly to the mahogany pedestal
GH; there is a drawer to this pedestal, which holds
the apparatus.

NIS, the plate or stage which carries the slider-holder
KL ; this stage is moved up or down the pillar CF, by
turning the milled nut M ; this nut is fixed to a pinion,
that works in a toothed rack cut on one side of the pil-
lar. By means of this pinion, the stage may be gradu-
ally raised or depressed, and the object adjusted to the
focus of the different lenses.

KL is a slider-holder, which fits into a hole that is in
the middle of the stage NIS; it is used to confine and
guide either the motion of the sliders which contain the
objects, or the glass tubes that are designed to confine
small fishes for viewing the circulation of the blood.
The sliders are to be passed between the two upper
plates, the tubes through the bent plates,

L is a brass tube, to the upper part of which is fixed
the condensing lens before spoken of; it fits iuto the
onder part of the slider-holder KL, and may be set at
different distances from the object, according to its dis-
tance from the mirror or the candle.

O is the frame which holds the two reflecting mir-

rors,

Fig. 12. is a Fig. 12,



Miws. rovsene of which is xlane,‘tbe other concave.
xepo. mirrors may be :move
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These
in- various directions, in order

==="to reflcct the light properly, by means .of the pivots

Plate
fig. 31.

on which: they move, in the semicircle QSR, and the
shotion of the semicircle jtself on the pin S: the con-
cave mirror generally answers, best in the day-time;
the plane swrer cembines better with the condensing

lens, and a lamp or.candle.. At;D there is u secket for
receiving the pin of the arm Q (fig. g1.) to which the

concave speculum, for reflecting Jight on epaque objects,
is fixed. At S isa hole and slit for receiving either the
nippers L (fig. 31.) or the fish-pan I'; when these are
used, the slider-holder must be removed. T, a bole to
receive the pin of the convex Jens M.

To use this microscope: Take it out of the box.
-Screw the body into the round end of the upper part
of the arm CD. Place the brass sliders, which con-
tain the magnifiers, into the dove-tailed slit which is
on the under side of the aforesaid arm, as seen at E,
and slide it forwards until the magnifier you. mean
to use is under the centre of the body: opposite to
each magnifier in this slit there is a notch, and in
-the dove-tailed part of the arm CD there is = spring,
which falla into the above-mentioned notch, and thus
makes each magnifier coincide with the centre of the
body. Pass the ivory slider you intend to use between
the upper plates of the slider-holder KL, and then
reflect as strong a light as you can on the subject by
means of one of the mirrors ; after this, adjust the ob-
ject to the focus of the magnifier and zom’ eye, by
torning the milled screw M, the motion of which raises
and depresses the stage NIS. The degree of light
necessary for each object, and the accuracy required in
the adjustment of the lenses to their proper focal di-
stance from the ebject, will be easily attained by a little
practice. : , ,

When e objects are to be examined, remove
the ulider-;}:zlt. and place'the object on a flat glass,
or fix it to the nippers L, the pin of these fit into the
hole on the stage; screw the concave speculam R
into the arm Q (hg, 31.), and then pass the pin of this
arm through the socket D (fig. 12.); the light is now
to be reflected fromthe cancave mirror to the silver spe-
colum, aud from-this dewn on the object. No exact
rule can be given for reflecting the light on the object ;
we must therefore reTf;: the reader to the mother of-al
apiness, practice. speculum must be moved lower
or higher, to suit the focus of the different magnifiers
and the pature of the object.- ‘

The foregoing directions apply equally to the usin,
of this instrument as a single microscope ; with this dxg

ference- only, that the body AB is then removed, and"
the eye is applied to the upper surface of the arm-CDy .

exactly over the magnifiers.

This micrescope 18 sometimes made with the follow- .
ing alicrations, which are supposed to make it wtill *

more convenient and useful. The arm CD: that car-
ries the body and magpifiers is made both to turn on
apm, and to slide backwards avd. forwards in a socket

at:C; so that, instead of moving. the objects below on -
the-stage, and distarbing them, the magnifiers are meve -
convesiently brought over any part of :the.objetts as .

desied. -eondensing glass:is .made laxger;:and
slides.upén the square ban/CF quite:distinct - from the
stage, like. theumirrors below ; .aad itiis, thereby made
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useful for any other objects that may be applied ea ppicro.

glasses fitted to the stage, as well as those put into the
slider-holder K. It is thereby not coufined to this stage
alone as in the preceding. When the body AB 1s
taken away, the arm CD may be slipt away from its
bar, with the magnifiers, and the forceps, wire, and
Jjoint, applied to it ; and it thereby serves the purpose
of a small single or opaque hand microscope, for any ob-
ject occasionally applied to this wire. The magnifiers
1n the slider E are mounted in a wheel case, which per-
Jbaps prevents its being in the way so much as the long
slider F. before described.—This contrivance is repre-
sented at X, fig. 12 _
. 4 Martin's %‘Iew Unsversal Compound Microscope.—
This instrument was originally constructed by Mr B.
Martin, and intended to comprise all the uses and ad-
vantages of the single, compound, opaque, and aquatic
microscopes. The following is a description of it.

Fig. 13. is a representation of the instrument pla-

scope.

Plate

ced up for use. ABCD is the body of the micro-ccoxxxiny
scope : which consists of four parts, viz. AB the eye- 8- 13-

piece, or that containing the eye-glasees, and is screw-
ed into C, which is a maveable or sliding tube on the
top ; this inner tube contains the body-glass screwed
into its lower part. D is the exterior tube or case,
in which the other slides up and down in an easy and
steady manner. This motion of the tube C is useful
to increase and decrease the magnifying power of the
body-glass when thought necessary, as before mention-
ed. E is a pipe or snout screwed on to the body of the
microscope DD, and at its lower past, over the several
magnifying lenses hereafter described. FGHI is the
square stem of the microscope, upon which the stage
R moves in an horizontal position, u‘pu.rds or down-
ward, by means of the fine rack work of teeth and pinion.
KL is a strong solid joint and pillar, by which the po-
sition of the instrument is readily altered from a verti-
cal one to an oblique or to a perfectly horizontal one as
may be required : it is thus well adapted to the ense of
the observer either sitting or standing ; and as it is very
often convenient te.view objects by direct unreflected
light, when the square stem FI is placed in a horizon-
tal position for this purpose, the mirror T is then to be
taken off in order to prevent the obstruction of the

‘rays. M is a circular piece of brass, serving as a base

te the pillar. NOP, the tripod or foot by which the

whole body of the microscope 15 steadily supported ; it -

folds' up when packed into the case. W is. a brass

frame, that contains the condensing lens, .and. acts. in

conjunction with the large concave . and.- plane mirrors
below at T'; the reflected rays from which, either of

the common light or of that of a candle or lamp, it -
agreeably modifies, and.makes steady in the ficld of .

veew.

The particulars of the. apparatus to this microscope
are. as follow : Q is a circular brass box, containing six
magnifiers or object lenscs, numbered 1, 2,3,:4,. 5,64
the digits of whichappear . severally tbroogh  a:small
round bole:in the upper plate af.it. . To the upper side
is fixed a small circle of brass, by which itis connected
with;. and :screwed - into, the round end of the arm
a b cd;which is a long piece of brass, and moves through
either by teeth or pinion, or not, a8 may be desired, 1n
e f; which is a socket on the upper part of the pillar,
and sdmjts, with 2 motion both easy and steudyi the

. . rass
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Micre. Grass asm. R is a fixed stage, upon which the ohjects

stope.

to be viewad are to bs placed : it is firmly fastened to
the square pillar, which’ is moved by tho rack-work.
In the middle is a large circular hole, for receiving
coneave glasses, with fluids, &c. ; it bus alse a sliding
apring frame to fasten down slips of glase or other things:
at abo are three small sockets or holes, intended to
receive several parts of the apparatus. 8 is the refrac-
<or, or illuminating lens, for converging the sun’s rays
upou epaque objects laid upon the stage R. To this
purpose it meves on a semicircle upon a long shank g,
in a spring socket A&, in the arm &; this arm moving
every way by a stout pin & in the socket a of the stage.
In this manner it is easily adjusted ts any position of the
sun, candle, &c.—~T, the reflecting-glass frame, con-
taining a concave and plane specolum, which is meved
upon the square pillar by the hand. The use of it is to
illuminate all transparent objects that are applied to the

ﬂnge above.
ig. 14» N° 1. is an auxiliary moveable stage ; which

- by means of a pin & is placed in the hole @ of the stage

R, and can be moved in a horitontal direction over
the whole figld of the smn this stage, there are
three circular boles with s red bottems; a large
one in the middle, and on each side a small one,
for the reception of the three following n arti-
oles: N° 2. a watch-glass to be placed in the large hale,
to hold fluids containing animaboules, 8ic.; a circu-
lar piece of ivory, N° 3. one side of which is black, the
-other white, to support epaque ebjects of different con-
trasted celours ; and circular plane and concave lgram,
N?4.forextemporune objects.—Thesame
s is made ~F thn athan cumabl bnde an’af tha lnuma nma

onlyin a le

N? g is
whioh mak
screwed to (
of lenses Q, and she body.AfL. above it. 'Vhe:ehief
use of ‘this is to view vary smali objects strongly itlu-
minsted near - the - ndéd - focos of the mirror
F (fig. 13.)» N°6. is the forceps. or pliers, for holding
such kind. of! objeets,-and- by which they can -be ap-
plied: very readily to-the -fecus of the lens in the h-
berkbun. They have a motion all ways by means of
the spring. socket @, the joint. 8, and the shamk c:
they ate: placed.in the socket c. of the fixed stage R
(fig. 13.» *N° 7 is 2 small piece of ivory, to be

ated upon the pointed end of the pliors : it is black
upon one side, and white upon the other, to receive
opaque objects. '

Ne.8. i’::“ hiberkbun of a larger size than that first
mentionedy with. a hole in its centre: this is screwed.
into N° g. the hole
wire b.; which mov
ket &.of the stage .
aod, thys, with the

microscol
i

' waater apd other flu

N3 2. on the stage.
N9 11. 8 a cone,
syperflucus light, ti
‘tion of a curious.object; it is.placed on the under side
of the fixed stage R.
N° 12, is what _is. usually called a bug-box, consist.
- 2
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ing of a concave glacs with a
ity by means of which a bug,
t(‘:‘oured and vi!:we: alive. It I:.I“ to be placed on either
of the stages R (fig. 13.), or N® 1. (6g. 14.).

N° 13.1s the ﬁfh pan. In the g:g ctncave body
a b, a fish may be se confined by the ribband ¢, that
the transpareat tail may be in part over the slit or bole
at a. In this state, it is placed -on the stage R, with
the pin 4 in the holo ¢ of the stage, and moves free-

ly and horizontally for wewing the circulation .of the
blood, &Cu .
N© 14. is the slider-belder that is placed on the

R: it receives the sliders and tubes when filled with
transparent objects, to be viewed either by the cem-
pound or single ficrescope.

N 15. represents the ivory slider, to bold the ebjects
between the talcs as vsual.

NP 16. is & useful auxiliary slider framed in brass.
In this s}idet small conca:o g uses:};: cemented ; and
aslip o slides over 3 by which an
smalrlivinlg’l:nehjwt,‘:s mites, &c. may be el:ynﬁled withy-
-ous injury, and deNberately viewed.

N* 1. represents a set of glass tubes, three in num-
ber, one within another 3 they are useful for small tad-
poles, water newts, eels, 8cc. whem the circabation of
the blood is to be viewed. There is a small hole at
one end of each tube, that serves to admit the air; for
-mhen they are filled with water, the other end is stop-
~ped-with a cork.

N°18. is a small ivory box, tontaining spare tales
and wires, to supply the sliders with oocasionally.

N919. a brass cell or button, containing a very small
-lems, properly set between two small plates of brass,
that it may be brought very neav to the object when
viewed therewith as a single microspope. This magui-
fier is screwed into the same hole as the wheel of six
magyifiers Q are (fig. 13.)

N°.20. is & lens, adapted ‘toview and examine ob-

jects, by.magnifying them sufficiently, so as to be able
to apply: them to the microscope for inspection ; on this
account it is called the explarator.
. The preceding are the-chisf arsticles of the appara-
4ns: which, on account of their being somewhat dif-
ferent from what is.. applied. to other mitroseopes, we
have been thus particular in describing. In using
the microscope, and -while viewing objects by either
the single or compeund instrument, the focal distances
of the magnifiers. are made perfectly exact by turn-
ing of the pinion at the nut w, in ome way or the
oager, very gently in the teeth of the rack-work at
X (hg. 13.).

It is. nocessary that the centres of the object-lenses
or magnifiers, the stage, and the: mirrors. at bet-
tom, should sall be in a right line invthe axis of the

-anexoscope, -when opaque objects are. to. be: viewed,
‘that are. placed upon the ivovy piece. N 7. or the for-
~ceps N® 6, and all other such sort of objects which. are
xoed- in the ceatre of .the st R, or slider-holder
'N® 34: But when aquatic or liviag objects, which re-
‘quine.& great space te. move in, are to be viewed, then
';‘hhonizml motion ab ¢ f (fig. 13.) is ‘made use of,
‘satd:the view may be exsended Iaterally over the whole
of the dimmetes. of the -objeet or field of view; and
by. patting : the: arm. a &ic d: forward or backward .in
its. socket ¢ f, the wiew. is -m:.in‘the‘:onmry

irection

s one sevewed OV Micre-
, flen, 8zc. may be  seope:
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direction equally well ; and in this manner the whole
of the objects may be viewed without the least disturb-
ance.

As the brass arms a & ¢ d may be brooght to the
height of threc or four inches above the stage R ; so,
by means of the rack-work motion of the stage, a
lens of a greater focal distance than the greatest in
the wheel Q may be occasionally applied in place of
the wheel, and thereby the larger kind of objects be
viewed ; the instroment becoming, in this case, what is
called a megalascope.

In viewing moving living objects, or even fixed enes,
wwhen nice motions are requisite, a rack-work and pi-
nion s often applied to the arm a b ¢ d: the arm is
cut out with teeth ; and the pinion, as shewn at Y, is
applied to work it. This acts but in ome direction ;
and, in order to prodoce an equally necessary motion
perpendicular to this, rack-work and pinion is applied
tangent-wise to the stage, which is then jointed.

‘What has heen related above respects the construc-
tion of those denominated pariour microscopes, in con.
tradistinction to those which are portable: their di-
mensious, however, have been considerably reduced by
opticians, in order to render them fit for the pocket ;
and as they are for the most part constructed on nearly
the same principles as those which bave been already
described, what has been said will sufficiently instruct
our readers in using any pocket microseope whatever.
Oaly it may be observed, that in those reduced instru-
ments, hoth the field of view and the magnifying
power are proportionably diminisbed.

‘We shall conclude the account eof this sert of mi-
eroscope with descriptions of a very portable pocket
apparatus of microscopic instruments, and of a new mi-
croscopic pocket telescope, both invented by the late
Mr B. Martin, and since made by most instrument-
makers in London.

The former is represemted at.fig. 15. It consists
of two parts, viz. the body a &, and the pedestal 5 &,
which is joined by a screw at the part. between 4 and
i It consists of three cylindric tubes, viz. (1.) the
exterior tube, or case, a 4; (2.) a middle tabe ¢ 4;
and (3.) the interior tube f/ g. The middle tube
¢ d is the adjuster ; and is connecled with the outer
tube by the rack-work of teeth and pinion, as shown
at ¢: by which means it is moved up and dewn at
pleasure through the smallest space, and carries with
it the interaal tube fg. The interior tube f g receives
on its Jower part at & the several capsules or boxes 2,
3 4, 5, (fig- 16.) which contain the object lenses or
maguifiers.

The method of using this compound microscope in
the perpendicular position, is as follows: The stage
N° 1. is put within the exterior tube at 4. Ud-
der the springs are applied the four ivory. sliders,
which econtain a variety of transparent objects; then
move the intorior tube fg up and down with the hand,
till you discern the object in the slider, and there let
it rest. After this, turn the pinion at ¢ very tenderly
one way or the ether, till you obtain a perfect view
of the transparent objects properly illominated, from
2 mirror contaiped in the pedestal or stand ¢ &, sus-
pended n, and moveable about, the points of

Yor. X1V, Part 1.
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two screws (//). N° 6. (fig. 16.) represents a- move- Micro
able atage, which is placed in the spring socket . It scope.

Fig. 1
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contains a concave glass, for the receptien of animal-
cules in fluids; and has the advantage of bringing any
part into view by moving the handle at n. If lLiving
and moving objects are required to be shown, they must
be confined in the concave, by putting a glass cover,
N° 4. upon the stage; and then a small spider, a louse,
a flea, bug, &c. may be seen, and the motion or cir-
culation of the blood, &c. observed with surprising di-
stinctoess. v

To view the circulation of the blood in the most
eminent degree, it must be done by placing small frogs,
tadpoles, water-newts, fishes, &c. in a tube as repre-

sented N° 8, (fig. 17.); which tube is placed in the Fig. 17.

holes o in the opposite sides of the case a b, fig. 15. in
the lower part.—N° g. (fig. 16.) is a pair of pincers
or pliers d, for Lolding any object; the other end of
the steel wire is pointed to rcceive a picce of ivory 5,
with one end black, and the other white, on which you
stick objects of different hue: .this also, when used, is
placed in,the spring socket m.

To use this instrument as a compound opaque, you
screw off the body part a 4, and screw to it the bandle
r (fig. 16.) ; by this means you may hold the micror
scope in a horizontal position, as shown in the figure.
The silver dish or speculum (which is contaived in the
bottom or base &, fig. 15.), is then screwed on at .
N€ g. is placed in the spring soeket m, and adjusted
backward and forward inm, till the reflected light from
the speculum falls in a.preper manuer on the opaque
objcct. Either of the four magnifiers, 2, 3, 4, 5, may be
used, and brought to a proper focus, as before describ-
¢d by the tooth and pinion ¢ (fig. 15.). If you take
off the opaque apparatus, and apply the stage N° 1. (fig.
16.) with an ivory slider, and at the end  screw in either
of the two lenses, N° 1o, (which are distinguished by
the name of illuminators), the microscope being held up
to the light (and properly adjusted), the whole field of
view will be strongly. illuminated, and present a most:
pleasing ap) ce of any transparcnt object. These
two convex lenses are of different focuses, and are to be
used singly or together ; N 2. being the greatest magni-
fier, will require the object to be strongly illuminated,
and of. course hoth the lenses must be used together.
By candle-light, this method of viewing transparent oh-
jeas will preve very entertaining; by screwing the
handle r into the part s of N° 10. it becomes a delight-
ful hand megalascope for viewing flowers, fossils, shells,
&c, ; and each lens, as before mentioned, baving a
different focus, produces two magnilying pewers used
singly, and when combined a third. ]

he manner of using this instrument as 2 single mi-
croscope (like Wilson’s) is represented.in fig. 17. where
the button or magnifier at.each-is to be screwed off, and
the circular piece N° 11. is screwed in its place. This
piece has a spring socket made to receive the slider-hol-
der N® 12. N°13. is acircular piece of brass, with a.
long shank and spring, and is introduced through the
outside tube a & at &. N° 2, 3, 4, 5, are screwed occa-
sionally in the centce of this piece, and used as single
lenses with ivory sliders, &c. N° 14. contains a lens of
a great magnifying power, for viewing very minute ob-
Jects: to render this instrument the most complete single
‘:paque microscope, you havIe; only to screw into N® 1 g

: ‘ the
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Micro- the sitver speculum N° 15, which has & small lens set in

scope.

its centre. The slider-holder N° 12, is taken out of
N° 11, and the pincers or nippers d 8, being detached
from the other part of N°g. are passed through the
long spring socket N° 11, and ready to receive amy
opaque body in the pincers, or on the black and white
piece of ivory. Tothe large screw of N° 13. are applied
the two lenses N° 10. which make it the completest
me%alascope that can be desired.

The handle r contains the four ivory sliders with
objects. .,

The shagreen case which contains this universal mi-
croscope and its apparatus, is six inches long, three
inthes wide, two inches deep; and weighs together 16
ounces. * Thus (says Mr Martin) so small, so light,
so portable, and yet so universally complete, is this
pocket microscopic apparatus, tbat you find nothing
material in the large three-pillared microscope, the
opaque microscope, Wilson’s single microscope, and
the aquatic microscope, all, together, which you have
not in this ; besides some very considerable advantages
in regard to the field of view, &c. which they bave
not (A).”

This inventive artist having contrived a construc-
tion of the compound microscope so small as to admit of
being packed in a common walking cane, thought next
of introduting the same instrument into the inside of
what he called his Pocket Three-brass drawer Achro-

matic Telescope. The same eye glasses that serve the

purpose of a telescope, answer as the compound magni-
fier, for viewing transparent and opaque objects in a
‘mieroscope.

Fig. 18, 19, 20, represent the telescope separated
by unscrewing it at m, in order that the whole of
the necessary parts in use may be exhibited. Fig. 19.
represents the exterior tube, which is of mahogany,
and its rims of brass. It is detached from the rest of
the telescope, as not making any part of the micro-
scope. The brass cover k /, that shuts up the object-
glass of the telescope, is also the box which contains
the two-wheel object frames, and a small plain reflect-
ing mirror.

In fig. 20. A is the cover taken off, by unscrew-
‘ing the top part: The mirror B is taken out; and al-
80, by unscrewing the bottom part, the two circular

- wheels, with the objects shown in C and D.

Fig. 18. is a representation of the three internal
‘brass sliding tubes of the telescope, which form the
‘microscopic part. The tubes are to be drawn out as
shown in this figure; then, at the lower end of the
large tabe in the inside, is to be pulled out a short
tube & ¢, that serves as a kind of stage to hold the
wheels, with objects, and support the reflecting mirror.
This tube is to be partly drawn out, and turned so
that the circular hole that is pierced in it may coin-
-¢ide with a similar hole that is cut in the exterior tube.
“This tube is represented as drawn out in the figure ;

10 ]
and the mirror B placed therein, and the wheel with Micra.
transparent objects. € (fig. 20.) represents the wheel scope.
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with transparent objects, and D the wheel with opaque
objects. They are both made of ivory; and turn
round upon a centre brasa pin slit upon the top, which
fits upon the edge of the tube ; which tube is then to
be pushed up into the telescope tube, so that its lower
end may rest upon the upper edge of the wheel ac-
cording to its view at g, fig. 18.

In viewing the objects, the second brass tube of the
telescope must be pushed down, till its milled edge at
top falls upon that of the exterior tube; taking care
that the circular hole is duly placed to the exterior one.
These circular holes are not seen in fig. 18. being sup-
posed in the opposite side, where the wheel is fixed.
The adjustment for the focus is now only necessary ;
which is obtained by pushing downwards or upwards
the proper tube, till the object appear quite distinct.
In viewing transparent objects, the instrument may be
used in two positions ; one vertical, when the light is to
be reflected upon the object by the mirror; the other,
by looking up directly against the light of a candle,
common hight, 8c. ; in which case the mirror must be
taken amz. In viewing opaque objects, the mirror is
not used ; but as much commeon light as possible must be
admitted through the circular holes in the sides of the
tubes.

There is a spare hole in the transparent wheel, and
also one in the opaque, to receive any occasional object
that is to be viewed. Any sort of object whatsoever
may be viewed, by only pushing up the microescope
tube into its exterior, and bringing the first eye-tube
to its focal distance from the object. :

The brass tubes are so contrived, that they stop
when drawn out to the full length: so that by
applying one hand to the outsidc tube, and the
other to the end of the smallest tube, the telescope at
one pull may be drawn out; then any of the tubes
(that next to the eye is best) may be pushed in gra-
dually, till the most distinct view of the object be ob-
tained. :

The tubes all slide through short brass spring tubes,
any of which may be unscrewed from the ends of the
sliding tubes by means of the milled edges which pro-
ject above the tubes, taken from each other, and the
springs set clear if required.

IIL. Of Sorsr Microscopes.

This instrument, in its principle, is composed of a
tube, a looking-ghss or mirror, a convex lens, and
‘Wilson’s single microscope before described. The sun’s
rays being reflected through the tube by means of the
mirror upon the object, the image or picture of
the object is thrown distinctly and beautifally upon
a screen of white paper or a white linen sheet, placed
at a proper distance to receive the same ; and may be

magnified

Eamtel . T T T

)

{A) Notwithstanding the properties that have been ascribed to the above instrument, and the praises bestowed
ypon it by some, which indnced us to admit so minute a description, we must apprise our readers, that it bas been
omitted in Mr Adams’s enumeration ; and upon iuquiry we learn, that it has fallen into neglect among the most
judicious opticians, being found too imperfect to serve the purposes of science, and too complicated for the use of

Jrersons who seek only enter?'inment.. :
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Micro- magnified te a size not to be conceived by those light upon the screen before you apply the micro- Micre-
scope.  who have not seen it : for the farther the screen is re- scope, 18 & certain proof that your mirror is adjusted scope.

""’-"'moved, the larger will the object wppear ; insomuch,

that a Jouse may thus be magnified to the length of
five or six feet, or even a great deal more; though it
is more distinct when not enlarged to abeve half that
size.

The different forms in which the Solar Micrescope is

right, that proof must net always be expected : for the
sun i8 60 low in winter, that if it shine.in a direct line
against the window, it cannot then afford a spot of
light exactly round ; but if it be on either side, a
round spot may be obtained, even in December. As
soon as this appears, screw the tube D into the brass

ccm&’L constructed, are as follow. collar provided for it in the middle of your wood-work,
sg ar. _ L 'The old constroction is represented in fig. 21. A taking care not to alter your looking-glass: then

. must be screwed, when we come to use it.

is a square wooden frame, through which pess twe
long screws assisted by a couple of nuts 1, 1. By these
it is fastened firmly to a window shutter, wherein a hole
is made for its reception 3 the two nuts being let into
the shutter, and made fast thereto. A circular hele
is made in the middle of this frame to receive the piece
of wood B, of a circular figure ; whose cdge, that
projects a little beyond the frame, cemposes a shallow
groove 2, wherein runs a catgut 3; which, by twiet-
mg rovnd, and then crossing over a brass puley 4,
(the hamdle whereof 5, passes through the frame),
affords an easy motion for turning round the circular
piece of wood B, with all the parts affixed toit. €
is a brass tube, which, screwing into the middle of the
circolar piece of weod, becomes a case for the unce-
vered brass tube D to be drawn backwards or forwards
in. E is a smaller tube, of abost ene inch in length,
cemented to the end of the larger tube D. F is
another brass tobe, made to slide over the above de-
soribed tube E ; and to the emd of this the microscope
5. A con-
vex lens, whose focus is about 12 inches, designed to
eollect the sun’s rays, and throw them more strongly
upon the object. G is a looking-glass of an oblong
figare, set in a wooden frame, fastened by hinges in
the circular piece of wood B, and turming abonut
therewith by means of the sbove-mentioned catgut.
H is a joimted wire, partly brass and partly iron;
the brass part whereof 6, which is flat, being fastened
te the mirror, and the iron part 4§, which is round,

passiug through the wooden frame, enable the observer, -

by puttiog it backwards or forwards, to elevate or de-
press the mirror according to the suns altitude. There
’ & brass ring at the end of the jonted wire 8, where-
by to mamage it with the greater ease. The extremi-
ties of the catgut are fastened to a brass pin, by turn-
ing of which it may be braced up, if at any time it be-
comes too slack. |

‘When this microseope s employed, the room must
be rendered as dark as possible ; for en the darkness
of the room, and the brightness of the sunshine, de-
pend the sharppess and perfection of your image.
"Fhen potting the looking-glass G through the hole in
your window shutter, fasten the square frame A to the
shatter by its two serews and muts 1, 1. This done,
adjust your looking-glass to the elevation and situation
of tire sun, by means of the jointed wire H, together
with the catgut and pulley, 3, 4. For the first of
these raising or lowering the glass, and the other in-
clining it to either side, ther# results a twofold mo-
tion, which may easily be 80 managed as to bring the
glass to a right pesition, that is, to make it reflect the
sun’s rays directly through the lens 5, upon the paper
screen, and form thereon a spot of light exactly round.
Bat though the obtaining a perfect circular spot of

screwing the maguifier you choose to employ to the
end of your microscope in the usual munuer, take away
the lens at the other end thereof, and place a slider,
containing the objects to be examined, between the
thin brass plates, as in the other ways of using the mi-
crescope.

Things being thus prepared, screw the body of
the microscope over the small end E of the brass tube
F; which slip over the small end E of the tube D,
and pull out the said tube D less or more as your ob-
ject is capable of enduring the sun’s heat. Dead ob-
jects may be brought within about an inch of the
focus of the convex lens §5; but the distance must
be shortened for living creatures, or they will soon be'
killed. .

If the light fall not exactly right, you may casily,.
by a gentle motion of the jointed wire and pulley, di-
rect 1t through the axis of the microscopic lens. The
short tube I, to which the microscope is screwed,
renders it easy, hy sliding it backwards or forwards on
the other tube E, to bring the objects to their focal
distance 3 which will be known by the sharpness and
clearniess of their appearance: they may. also be turn.
ed round by the same means without being in the least
disordered. -

The magnifiers most useful in the solar microscope
are in general, the fourth, fifth, or sixth. The screen
on which the representations of the objects are thrown,
is usually composed of a sheet of the largest elephunt
paper, strained on a frame which slides up or down, or
turns about at pleasare on a round wooden pillar, after
the manner of some fire screens. Larger screens may
#iso be made of several sheets of the sume paper pasted
together on cloth, and let down from the ceiling with a
roller like a large map.

¢ This microscope (says Mr Baker) is the most en-
tertaining of any; and perhaps the most capable of
making discoveries in objects that are not too opaque :.
as it shows them much larger than can be done any.
other way, There are also several conveniences at-
tending it, which no other microscope can have: for
the weakest eyes may use it without the lcast straining-
or fatigue: numbers of people together may view an
object at the same time ; and by pointing to the parti-
cular parts thereof, and discoursing on what lies before
them, may be able better to understand one another,
and more likely to fiud out the truth, than in other
‘microscopes, where they must peep one after another,
and perhaps see the object neither in the same light nor
in the same position. Those also, who bave no skill in
drawing, may, by this contrivance, casily sketch out.
the exact figure of any. object they have 2 mind to pre-
gerve a picture of ; since they need only. fasten a paper
on the screen, and trace it out thereon either with a.
pen or pencil, as it appeaﬁs before them. It is worth

2 the
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Micro- the while of those who are desirous of taking many
scope.  draughts in this way, to get a frame, whercin a sheet

M 1IC

that carries the reflector, ia the window-shatter or Micro-
board ; and, by means of two brass nuts'a a, let in- scope.

Fig. 2a.

Plate
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Fig. 23.

of paper may be put in or taken out at pleasure ; for if
the paper be single, the image of an object will be scen
almost as plainly. on the back as on the fore side ; and,
by standing behind the screen, the shade of the hand
will not obstruct the light in drawing, as it must in
some degree when one stands before it.”” This con-
struction, however, has ngw become rather obsolete,
and is superseded by the following.

11. The improved Sular Microscope, as used with the
improved single Microscope, with teeth and pinion. Fig.
22. represents the whole form of the single microscope ;
the parts of which are as follows : ABCD the external
tube; GHIK the internal moveable one; QM part
of another tube within the last, at one end of which
is fixed a plate of brass hollowed in the middle, for re-
ceiving the glass tubes; there is also a moveable flat
plate, between which, and the fixed end of the second
tube, the ivory sliders are to be placed. L, a part of
the microscope, containing a wire spiral spring, keep-
ing the tube QM with its plates firm against the fixed
part IK of the second tube.

EF is the small rack-work of teeth and pinion, by
which the tabe IG is moved gradually to or from the
end AB, for adjusting the objects exactly to the focus
of different lengths. NO is a brass shder, with six
magnifiers ; any one of which may easily be placed be-
fore the object. It is known when cither of the glasses
is in the centre of the eye-hole, by a small spring fall-
ing into a notch in the side of the slider, made against
each of the glasses. Those parts of the apparatus,
fig. 14. marked N° 15, 16, 17, 18, 19, 20, 2I,
and 22. are made use of here to this microscope.
GH is a brass ccll, which holds an illuminating glass
for converging the sun’s beams or the light of a candle
strongly upon the objects. The aperturc of the glass
is made greater or less, by two circular pieces of
brass, with holes of different sizes, that are screwed
separately over the said lens. But at times objects ap-
pear best when the microscope is held up to the com-
mon light only, without this glass. It is aleo taken
away when the microscope is applied to the apparatus
now to be described. ) )

Fig. 23. represents the apparatus, with the single
microscope screwed to it, which constitutes the Solar
Microscope.  AB is the inner moveable tube, to which
the single microscope is screwed. CD is the external
tube, containing a condensing convex ,i‘lass at the end
D, and is screwed into the plate EF, which is cut
with teeth at its circumference, and moved by the pi-
-nion I, that is fixed with the plate GH. This plate
is screwed fast against the window-shutter, or board
fitted to a convenient window of a darkened room,
when the instrument is used. KL is a long frame,
“fixed to the circular plate EF; containing a looking-
glass or mirror for reflecting the solar rays through the
Jens in the body of the tube D. O isa brass milled
head, fastened to a worm or endless screw ; which on
the outside tarns a small wheel, by which the reflecting
mirror M is moved upwards and downwards. )

In wsing this micrescope, the square frame GH is
first to be screwed to the window shutter, and the
room well darkened: which is best done by cutting

a round hole of the size of the moveable plate EF,

to the shutter to receive the screws PP, when placed
through the holes in the square frame GH, at the two
holes QQ : which will firmly fasten the microscope to
the shutter, and is easily taken away by only unscrety-
_insrthe screws PP.

he white paper screen, or white cloth, to receive
the images, is to be placed several fcet distant from
the window : wbich will make the representations the
larger in proportion to the distance. The wsual dis-
tances are from 6 to 16 fect. .

The frame KL, with its mirror M, is to be moved
by turning the pinion I, one way or the other, tili
the beams of the sun’s light come through the hole
into the room : then, by turning of the worm at O,
the mirror must be raised or depressed till the rays be-
come perfectly borizontal, and go straight across the
room to the screen. The tube CD, with its lens at
D, ismow to be screwed into the hole of the circular
plate EF: by this glass the rays will be converged to
a focus; and from thence proceed diverging to the
screen, and there make a large circle of light. The
single microscope, fig. 22. is to be screwed on to the
end AB (fig. 23.) of the inner tube ; and the slider
NO, with either of the lenses marked 1, 2, 3, 4, §, or
6, in the centre of the hele at the end AB. This
will occasion a circle of light upon the screen much
larger than before. The slider or glass-tube, with the
objects to be viewed, is to be placed between the plates
at IK against the small magnifier, and moved at plea-
sure. By shifting the tube AB in or out, you may
place the object in such a part of the condensed rays
as shall be sufficient to Mluminate it, and not scorch
or burn it; which will generally require the glass to
be about one inch distant from .the focus. It now re-
mains only to adjust the object, or to bring it so near
to the magnifier that its image formed upon the screen
shall be the most distinct or perfect : and it is effected
by gently turning the pinion F, fig. 22. a small matter
one way or the other. If the object be rather large
in size, the least magnifiers are generally used, and vice
versa.

NO 1. is the greatest magnifier, and N° 6. the least,
in the brass slider NO. But, if desired, single lenses
of gredter magnifying powers are made: and they are
applied, by being screwed to the end AB, fig. 22. and
the brass slider NO is then taken away. .

The same object may be varionsly magnified, by the
lenses severally applied to it; and the degree of mag-
nifying power 18 easily known by this rule: 4s the di-
stance of the object s to.that of its image from the mog-
nifier ; so is the length or breadth of the object to that
of the image.

" Instead of the brass sliders with the lenses NO,
there is sometimes screwed a lens of a large size, and
longer focul distance : the instrument is then converted
into a megaluscope; and is.adapted for viewing the

Jlarger kind of objects contained in large sliders, such

as is represented at R.  And, in the same manner,
small objects of entertainment, painted upon glass Jike
the sliders of a magic lanthorn, are much magnified,

and represented upon the same screen.
The solar microscopes just described are capable on-
ly of maguifyiog transparcnt objects; for which pur-
4 . pose
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Micro- pese the last instrument is extremely well adapted.
wope.  But as opaque objects form the most considerable part
of the curious collections in the works of art as well

as nature, a solar microscope for this purpose was a
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Fig. 25. represents a Jarge tooth and pinion micro- Micro-
scope : at m, within the body of this microscope, are scope.
two thin plates, that are to be separated in order to
let the ivory sliders pass between them ; they are pres-~ & *5

Fig. 24.

long time wanted.—For several years previous to
1774 Mr Martin made several essays towards the
construction of such an instrument; and at last com-
pleted one about the time just mentioncd, which he

pamed,

IIL. The Opaque Solar Microscope. 'With this in-
strument (to use his own words) “ all opague objects,
whether of the animal, vegetable, or mineral king-
dom, may be exhibited in great perfection, in all their
native beauty ; the lights und shades, the ;romincnces
and cavities, and all the varieties of different hues,
tints, and colours ; heightened by reflection of the so-
lar rays condensed upon them.—ZT'ransparent objects
are also: shown with greater perfection than by the
common solar microscope.”

Fig. 24. represents the solar opaque microscope,
mounted for exhibiting opaque objects. .

Fig. 25. is the single tooth and pinion microscope,
as before, which is used for showing transparent ob-
jects ; the cylindrical tube Y thereof being made to fit

ABCDEF, (fig. 24.) represents the body of the
solar microscope ; one part thereof, ABCD, is coni-
cal; the other, CDEF, is cylindrical. The cylindri-
cal part reccives the tube G of the opaque box, or the
tube Y of the single microscope. At the large end
AB of the conical part, there is a lens to receive the
rays from the mirror, and refract them towards the
box HIKL. NOP is a brass frame ; which is fixed
to the moveable circular plate @ & ¢ : in this frame there
is a plane mirror, to reflect the solar rays on the afore-
mentioned lens. This mirror may be moved into the
most convenient position for reflecting the light, by
means of the nuts Q and R. By the nut Q it may be
moved from east to west; and it may be elevated or
depressed by the nut R. d ¢, Two screws te fasten the
microscope to a window shutter. The box for opaque
objects is represented at HIKL : it contains a plane
mirror M, for reflccting the light which it reccives from
the large lens to the object, and thereby illuminating
it; S is a screw to adjust this mirror, or place it at a
proper angle for reflecting the light. VX, two tubes
of brass, one sliding within the other, the exterior one
in the box HIKL ; these carry the magnifying lenses:
the interior tube is sometimes taken out, and the ex-
terior one is then used by itself. Part of this tube msg
be seen in the plate within the box HIKL. At
there is a brass plate, the back part of which is fixed
to the hollow tube %, in which there is a spiral wire,
which keeps the plate always bearing against the side
H of the brass box HIKL. The sliders, with the
opaque objects, pass between this plate and the side of
the box ; to put them there, the plate is to be drawn
back by means of the nut g : 4 k-is 2 door to one side of
the opaque box. The foregoing pieces constitute the
several parts necessary for viewing opaque objects. We
shall now proceed to describe the single microscope,
which is used for transparent objects: but in order to
examine these, the box HIKL must be first removed,
and in its place we must insert the tube Y of the single
microscope that we are now going to describe.

.into the tube FE of the solar microscope.

sed together by a spiral spring, which bears up the
under plate, and forces it against the upper one.

The slider S (under fig. 4.), which contains the
magnifiers, fits into the hole » ; and any of the magni-
fiers may be placed before the object, by moving the
aforesaid slider : when the magnifier is at the centre of
the hole P, a small spring falls into one of the notches
which is on.the side of the slider.

Under the plate m are placed two lenses, for en-
larging the field of view on the screen: the smaller of
the two is fixed in a piece of brass, and is nearest the
g}nte m ; this is to be taken out when the magnifiers,

©4, §, or 6, are used, or when the megalascope lens
T (fg. 24.) is used; but is to be replaced for
Nei, 23

This microscope is adjusted to the focus by turning
the milled nut O.

To usc the solar microscope :—Make a round hole
in the window shutter, a little larger than the circle
a b ¢ ; pass the mirror ONP through this hole, and
apply the square plate to the shutter ; then mark with
a pencil the places which correspond to the two holes
through which the screw is to pass ; take away the mi-
croscope, and bore two holes at the marked places, suf-
ﬁl::iently large to let the milled screws d ¢ pass through
them. '

The screws are to pass from the outside of the shut-
ter, to go through it: and being then screwed into
their respective holes in the square plate, they will,
when screwed home, hold it fast against the insidc of
the shutter, and thus support the microscope.

Screw the conical tube ABCD to the circlea b c,
and then slide the tube G of the opaque box into the
cylindrical part CDEF of the body, if opaque objects
are to be examined ; but if they be transparent objects

ou mean to show, then place the tube Y within the
tube CDEF.

The room is to be darkened as much as possible,
that no light may enter but what passes through the
body of the microscope ; for, on this circumstance,
together with the brightness of the sunshine, the per-
fection and distinctness of the image in a great measure
depend.

‘When the microscope is to be used for opaque ob-
jects, 1. Adjust the mirror NOP, so as to reccive the
solar rays, by means of the two finger screws or nuts,
QR ; the first, Q, turns the mirror to the right or
left; the sccond, R, raises or depresses it: this you
are to do till you have reflected the sun’s light through
the lens at AB strongly upon a screcn of white paper
placed at some distance from the window, and formed
thereon a round spot of light. An unexperienced ob-
server will find it more convenient to obtain the light
by forming this spot before he puts on either the
opaque box or the tooth and pinion microscope.

Now put in the opaque box, and place the ohject
between the plates at ﬁ; open the door 7 k, and ad-
just the mirror M till you have illuminated the object
strongly. If you cannot effect this by the screw S,

ou must move the screws Q, R, in order to get the
light reflected strongly from the mirror NOP, or the
mirror
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mirror M, without which the latter cannot illuminate
the object. ' '

The object being strongly illuminated, shut the door
1 k, and a distinct view of the object will soon be
obtained on your screen, by adjasting the tubes VX,
which is effected by moving them backwards or for-
wards.

A round spot of light cannot always be procured in
northern latitudes, the altitude of the sun being often
too low ; neither can it be obtained when thc sun is
directly perpendicular to the front of the room.

As the sun is continually changing its place, it will
be necessary, in order to keep his rays full upon the
object, to keep them continually directed through the
axis of the instrument, by the two screws Q and R.

To view transparent objects, remove the opague box,
and insert the tube Y, fig. 25. in its place; put the
slider S into its place at », and the slider with the ob-
jects between the plates at m ; then adjust the mirror
NOP, as before directed by the screws Q, R, so that
the light may pass through the object; regulate the
focus of the magnifier by the screw O. The most
pleasing magnifiers in use are the fourth and fifth. ,

The size of the object may be increased ar dimi-
nished, by altering the distance of the screen from the
microscope : five or six feet is a convenient distance.

To examine transparent objects of a larger size, or

. to render the instrument what is usually called a mega-

Plate
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lascope, take out the slider S from its place at n, and
screw the button T (fig. 24.) into the hole at P, fig.
25. and remove the glass which is under the plate at
m, and regulate the light and focus agreeable to the
foregoing directions.

N. B. At the end of the tube G there is a lens for
creasing the density of the rays, for the purpose of
burning or melting any combustible or fusible sub-
stance : this lens must be removed in most cases, lest
the objects should be burnt. The intensity of the
light is also varied by moving this tube backwards or
forwards.

Apparatus o{' the Opagque Solar Microscope.—The .

large square plate and mirror ; the body of the micro-
scope ; the opaque box and its tube ; the tooth and
pinion microscope ; the slider with the magnifiers ; the
megalascope magnifier ; the two screws d and ¢ ; some
ivory sliders ; some sliders with opaque objects ; a brass
frame, with a bottom of soft deal to stick any object
on ; a brass cylinder K (fig. 31.), for confining opaque
objects,

IV. The Carxrra Onscura, or LucerNaL, Microscope.

The great facility with which objects can be repre-
sented on paper or a rough glass in the camera obscura,
and copies drawn from them by any person though
unskilled in drawing, evidently suggested the applica-
tion of the microscope to this mstrument. The great-
est number of experiments that appear to have been
joade with this view, were by Mr Martin and Mr
Adams ; the former of whom frequently applied the
microscope to the portablé camera, and with moch
effect and entertainment. But these instruments being
found to answer only with the assistance of the sun,
Mr Adams directed bis experiments to the construc-
tion of an instrument of more extended utility, which
could be equally employed in the day-time and by
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night. He accordingly succeeded so far as to pro-
duce, by candle-light, the images of objects refracted
from a single magnifier upon one or two large convex

lenses (of about five inches or upwards in diameter), ~

at the end of a pyramidal shaped box, in a very pleas-

ing and magnificd appearance, so as to give opaque .

objects as well as transparent ones the utmost distinct-
ness of representation ; but still the light of a candle
or lamp was found generally insufficient to throw the
requisite degree of illumination upon the objects. The
mvention of what is called Argand’s lamp, within these
few years, offered a complete remedy for this defect, by
the intensity and steadiness of its light. This did not
escape Mr Adams (son of the former), who immedi-
ately applied it ; and who had likewise so altered and
improved his father’s instrument, both in construction
and form, as to render it altogether a different one, and
far more perfect and useful.

The advantages and properties of this excellent-
ly conceived instrument are numerous and important.
“ As the far greater part of the objects which sur-
round us are opaque (says our author), and very few
are sufficiently transparent to be examined by the com-
mon microscopes, an instrument that could {e readily
applied to the examination of opaque objects has al-
ways been a desideratum. Even in the examination
of transparent objects, many of the fine and more cu-
rious portions are lost, and drowned, as it were, in the
light which must be transmitted through them; while
dlgﬂ'erent parts of the same object appear only as dark
lines or spots, becanse they are so opaque as not to
permit any light to pass through them. These diffi-
culties, as well as many more, are obviated in the Ju-
cernal microscope ; by which opaque objects of vari-
ous sizes may be seen with ease and distinctuess : the
beautiful colours with which most of them are adom-
ed, are rendered more brilliant, without changing in
the least the real tint of the colowr ; and the concave
and convex parts retain also their proper form.—The
facility with which all opaque objects are applicd to
this instrument, is another considerable advantage, and
almost peculiar to itself; as the texture and confign-
ration of the more tender parts are often hurt by pre-
vious preparation, every object mnay be examined by
this instrument, first as opaque, and afterwards (if the
textore will admit of it) as transparent.—The locer-
nal microscope does not in the least fatigue the eye ;
the object appears like nature itself, giving ease to the
sight and pleasure to the mind : there is also, in the
use of this instrument, no occasion to shut the eyve
which is not directed to the object. A further ad-
vantage peculiar to this microccope is, that by it the
outlines of every object may be taken, even Zy those
who are not accustomed to draw; while those who
can draw well will receive great assistance, and exccute
their work with more accuracy and in less.time than
they would otherwise have been able to have perform-
ed it. Transparent objects as well as opaque may be
copied in the same manner. The instrument may be
nsed at any time of the day, but the best effect is by
night ; in thich respect it has a superiority over the

solar microscope, as that instrumeént can only be used.

when the sun shines.
Transparent objects may be examined with the Ju-
cernal microscope in three or four different m?dec,
rom

scope.
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from a blaze of light almost too great for the eye to

scope.  bear, to that which i perfectly easy to it: And by
‘=== the addition of & tin lanthorn to the apparatus, may

Fig. 27.

be thrown on a screen, and exhibited at one view to a
large company, as by the solar microscope. ‘

e shall now proceed to the description of the in-
strument and apparatus as given b Adams.

Fig. 26.representsthe improved Lucernal Microscope,
mounted to view opaque objects. ABCD is a large
mahogany pyramidal box, which forms the body of
the microscope; it is supported firmly on the brass
pillar FG, by means of the socket H and the curved
piece 1K,

LMN is a guide for the eye, in order to direct it
in the axis of the lenses j it consists of two brass tubes,
one sliding within the other, and a vertical flat piece,
at the tep of which is the hole for the eye. The outer
tube is seen at MN, the vertical piece is represented
at LM. The inner tube may be pulled out, or push-
ed in, to adjust it to the focus of the glasses. The
vertical piece may be raised or depressed, that the hole,
through which the object is to be viewed, may coin-
cide with the centre in the field of view; it is fixed by
a milled screw from M, which could not be shown in
this figare.

At N is a dove-tailed piece of brass, made to re-
‘ceive the dove-tail at the end of the tubes MN, by
which it is affixed to the wooden box ABCDE. The
tobes MN may be removed from this box occasionally,
for the convenience of packing it up in a less com-

pass.

OP, a small tube which carries the magnifiers.

O, one of the magnifiers; it is screwed into the end
of a tube, which slides within the tubs P; the tube
P may be unscrewed occasionally from the wooden
body.
QyRSTVX, a long square bar, which passes throogh
the sockete YZ, and carries the stage or frame that
bolds the objects ; this bar may be moved backward
or forward, in order to adjust it to the focus by means
of the pinion which is at a.

4, A handle furnished with an omiversal joint, for
more conveniently tarning the pinion. When the
handle is removed, the nut (fig. 27.) may be used in
its stead.

de, A brass har, to support the corved piece KI,
and keep the body AB firm and steady.

g &1, The stage for opaque objects: it fits upon
the bar QRST by means of the socket 45, and is
brought nearer to or removed farther from the magni-
fying lens by turning the pinion a: the objects are
placed in the front side of the stage (which canuot be
seen in this figure) between four small brass plates ; the
edges of two of these are seen at £ /. The two upper

ieces of brass are moveable ; they are fixed to a plate,
which is acted on by a spiral spring, that presses them
down, and confines the slider with the objects: this
plate, and the two upper pieces of brass, are lifted up
by the small nut m. -

At the lower part of the stage, there is a semicircu-
lar lump of glass n, which is desigoed to receive the
light from the lamp, fig. 29. and to collect and throw
it on the concave mirror o, whence it is to be reflected
ep the object. ' '

The upper part fg A s (fig. 26.) of the opaque stage

4
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takes out, that the stage for transparent objects may Micro-
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be inserted in its place.
Fig. 28. represents the stage for transparent objects;

the two legs § and 6 fit into the top of the under part F&' 2%

7 s A1 of the stage for opaque objects ; 7 is the part which
confines or holds the sliders, and through which they
are to be moved ; 9 and 10, a brass tube, which con-
tains the lenses for condensing the light, and throwing
it upon the object ; there is a second tube within that,
warked 9 and 10, which may be placed at different
distances from the object by d{e pin 17, -

When this stage is used as a single microscope, with-
out any reference to the lucernal, the magnifiers or
object lenses, are to be screwed into the hole 12, and
to be adjusted to a proper focus by the nut 13.

N. B. At the end AB (fig. 26.) of the wooden body
there is a slider, which is represented as partly drawn
out at A : when quite taken out, three grooves will be
perceived ; one of which contains 3 board that forms
the end of the box ; the next contains a frame with a
grayed glass; and the third, or that farthest from the
end AB, two large.convex lenses.

Fig. 29. represents one of Argand’s lamps, which Fig. 25-

are most suitable for microscopic purposes, on ac-
count of the clearness, the intensity, and the steadiness
of the light. The following account of the method
of managing them, with other observations, is copied
fnl)lm an account given by Mr Parker with those be
sells.

The principle on which the lamp acts, consists in
disposing the wick in thin parts, so that the air may
come in contact with all the!burning fuel ; by which
means, together with an increase of the current of air
occasioned by rarefaction in the glass tube, the whole
of the fuel is converted into flame.

The wicks are circular; and, the more readily to
regulate the quantity of light, are fixed on a brass col-
lar, with a wire handle, by means of which they are
raised or depressed at pleasure.

To fix the wick on, a wooden mandril is coutrived,
which is tapered at one end, and huas a groove turned
at the other. .

The wick has a selvage at one end, which is to be
put.- foremost on the mandril, and moved up to the
groove ; then putting the groove into the collar of
the wick-bolder, the wick is easily pushed forward
upon it.

The wick-holder and wick being put quite down jn
their place,. the spare part of the wick should, while
dry, be set -a-light, and suffered to burn to the edge
of the tubes ; this will leave it more even than by cut-
ting, and, heing black by burning, will be much easier
lighted : for this remson, the black should pever be
quite cut off.

The lamp should be flled an hour or two before it
is wanted, that the cotton may imbibe the oil and
draw the better.

The lamps which have a reservoir and valve, need
ne other direction for filling than to do it with a pre-
per trimming pot, carefully observing when they are
il'):}l; then pulling up the valve by the point, the re-
servoir, being turned with the other hand, may be re-
placed without spilling a drop.

Those lamps which fill in the front like a bird-foun-
tain, must be reclined on the bhack to fill; andh thlis

shoul
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Micro- should be done gently, that the oil in the burner may
scope. return into the body when so placed and filled : if, by
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Screw the tubes PO into the end DE. The mag- Micro
nifier you intend to use is to be screwed on the end O  scope.

being too full, and oil appears above the guard, only
move the Jamp a little, and the oil will disappear; the
lamp may then be placed erect, and the oil will flow to
its ‘proper level. :

The oil must be of the spermaceti kind, commonly
called chamber oil, which may generally be distinguish-
ed by its paleness, transparency, and inoffensive scent :
all those oils which are of a rcd and brown colour, and
of an offensive scent, should be carefully avoided, as
their glutinous parts clog the lamp, and the impurities
in such oil, not being inflammable, will accumulate and
remain in the form of a crust on the wick. Seal oil is
nearly as pale and sweet as chamber oil ; but being of
a heavy sluggish quality, is not proper for lamps with
fine wicks.

‘Whenever bad oil has been used, on changing it, the
wick must also be changed ; because, after having im-
bibed the coarse particles in its capillary tobes, it will
not draw up the fine oil.

To obtain the greatest degree of light, the wick
should be trimmed exactly even, the flame will then be
completely equal.

There will be a_great advantage in keeping the lamp
clean, especially the burner and air tubes ; the neglect
of cleanliness 1n lamps is too common: a candlestick
is generally clcaned every time it is used, so should a
lamp ; and if a candlestick is not to be objected to be-
cause it does not give light. after the candle is ex-
hausted, so a lamp should not be thought ill of, if it
does not give light when it wants oil or cotton : but this
last has often happened, because the deficiency is less
visible. :

The glass tubes are best cleancd with a piece of wash
leather.

If a fountain lamp is left partly filled with oil, it may
be liable to overflow : this happens by the contraction
of the air when cold, and its expansion by the warmth
of a room, the rays of the sun, or the heat of the lamp
when re-lighted : this accident may be effectually pre-
vented by keeping the reservoir filled, the oil not being
subject to expansion like air. On this account, those
with a common reservoir are best adapted for microsco-
pic purposes,

Z'o examine Opaque Objecis, with the Lucernal Mi.
croscope. To render the use of this instrument easy, it
is usually packed with as many of the parts together as
possible : it oceupies on this account rather more room,
but is much less embarrassing to- the ebserver, who has
‘only three parts to put on after it is taken out of its
box, namely, the guide for the eye, the stage, and the
tube with its magnifier.

But to be mere particular: Take out the wooden
slider A (Bg. 26.), then lift out the cover and the
gray glass, from their respective grooves under the
slider A.

Put the end N of the guide for the eye LMN into
its place, so that it may stand in the pesition which is
represented in this figure,

Place the socket which is at the bottom of the
opaque stage, on the bar QXT, so that the concave
mirror p may be next the end DE of the wooden

body

of these tubes. .

The bandle G 5, or the milled nut, fig. 27. must be
placed on the square end of the pinion a.

Place the lamp lighted before the glass lamp =,
and the object you intend to examine ‘between the
spring plates of the stage ; and the instrument is ready
for use. i

In all microscopes there are two circumstances which
must be particularly attended to: first, the modifica-
tion of the light, or the proper quantity to illuminate
the object ; secondly, the adjustment of the instrument
to the focus of the glass and eye of the observer. In
the vse of the Jucernal microscope there is a third cir-
cumstance, which is, the regulation of the guide for the
eye.

1. To throw the light upon the object. The flame
of the lamp is to be placed rather below the centre of
the glass lump », and as near it as possible ; the con-
cave mirror o must be so inclined and turned as to re-
ceive the light from the glass lump, and reflect it
thence upon the object™ the best situation of the con-
cave mirror and the flame of the lamp depends on a
combination of circumstances, which a little practice
will discover.

2. To regulate the guide for the eye, or to place the
centre of the cye-piece L so that it may coincide with
the focal point of the lenses and the axis of vision:
Lengthen and shorten the tubes MN, by drawing out
or pushing in the inner tube, and raising or depressing
the eye-piece ML, till you find the large lens (which
is pluced at the end AB of the wooden body) filled by
an uniform field of light, without any prismatic colours
round the edge ; for till this piece is properly fixed,
the circle of light will be very small, and only occupy
a part of the lens; the eye must be kept at the centre
of the eye-piece L, during the whole of the opera-
tion; which may be rendered somewhat easier to the
observer, on the first use of the instrument, if he hold
a piece of white paper parallel to the large lens, re-
moving it from or bringing it nearer to them till he
find the place where a hucid circle, which he will per-
ceive on the paper, is brightest and most distinct ; then
he is to fix the centre of the eye-piece to coincide with
that spot ; after which a very small adjustment will set
it perfectly right.

3. To adjnst the lenses to their focal distance. This
is effected by turning the pinion g, the eye being at
the same time at the eye-picce L. The gray glass
is often placed before the large lenses, while regulat-
ing the guide for the eye, and adjusting for the focal
distance.

If the observer, in the process of his examination of
an object, advance rapidly from a shallow to a deep
magnifier, he will save himself some labour by pulling
eut the internal tube at O.

The upper part f g r s of the stage is to be raised or
lowered occasionally, in order to make the centre of the
ohject coincide with the centre of the lens at O.

Fe delineate objects, the gray glass must be placed
before the large lenses ; tbe picture of the object will
be formed on this glass, and the outline may be acca-

tately taken by going over the picture with a pencil.
The
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The opaque part may be used in the daytime without
a lamp, provided the large lenses at AB ‘are screened
from the light.

To use the Lucernal Microscope in the examiration of
Transparent Objects—The instrument is to remain as
before: the upper part fg s of the opaque stage must
be removed, and the stage for transparent objects, re-
presented at fig. 28. put in its place; the end g 10
to be next the lamp. :

Place the grayed glass io its groove at the end AB,
and the objects in tbe slider-holder at the front of the
stage ; then transmit as strong a light as you are able
on the object, which you will easily do by raising or
lowering the lamp.

The object will be beautifully depicted on the gray

ass ; it must be regulated to the focus of the magni-

er, by turning the pinion a.

The object may be viewed either with or without
the guide for the eye. A single observer will see an
object to the greatest advantage by usiug this guide,
which is to be adjusted as we have described above. If
two or three wish to examine the object at the same
time, the guide for the eye must be laid aside.

Take the large lens out of the groove, and receive
the image on the gray glass; in &is case, the guide
for the eye is of no use: if the gray glass be taken
away, the image of the object may be received on a
paper screen.

ake out the gray glass, replace the large lenses,
and use the guide for the eye; attend to the fore
ing directions, and adjust the object to its proper%:
cus. You will then see the object in a blaze of light
almost too great for the eye, a circumstance that will
be fovnd very useful in the examination of particular
objects. The edges of the object in this mode will be
somewhat coloured: but as it is only used in this full
light for occasional purposes, it has been thought bet-
ter to leave this small imperfection, than, by remedying
it, to sacrifice greater advantages ; the more so, as this
fault is easily corrected, a new and interesting view
of the object is obtained, by turning the instrument
out of the direct rays of light, and permitting them to
pass through only mn an oblique direction, by which
the upper surface is in some degree illominated, and
the object is seen partly as opaque, partly as transpar-
ent. It has been already observed, that the transparent
objects might be placed between the slider-holders of
the stage for opaque objects, and then be examined as
if opaque. ’

Some transparent objects appear to the greatest ad-
vantage when the lens at g 10 is taken away; as, by
giving too great a quantity of light, it renders the
edges less sharp.

e variety of views which may be taken of every
object by meaus of the improved lucernal microscope,
will be found to be of great use to.an accurate observ-
er: it will give him an opportunity of correcting or

Vor. Xls‘ Part L
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confirming his discoveries, and investigating those parts  Aficro-

in one mode which are invisible in another.

To throw the image of transparent objects on a screen
as in the solar mi .—It has been long a microsco-
pical desideratum, to have an instrument by which
the image of transparent objects might be thrown on
a screen, as in the common solar microscope : and this
not only because the sun is so uncertain in this cli-
mate, and the use of the solar microscope requires
confinement in the finest part of the day, when time
seldom hangs heavy on the mind ; but as it also affords
an increase of pleasure, by displaying its wonders fo
several persons at the same instant, without the least
fatigue to the cye.

is purpose is now effectually answered, by affix-
ing the transparent stage of the lucernal to a lanthorn,
with one of Argand’s lumps.—The lamp is placed
within the lanthorn, and the end g 10 of the trans-
parent stage is screwed into a female screw, which is
rivetted in the sliding part of the front of the lan-
thorn ; the magnifying lenses are to be screwed into
the hole represented at 12, and they are adjusted by
turning the milled nut. The quantity of light is to be
regulated by raising and lowering the sliding-plate or
the lamp.

Apparatus whick usually accompanies the smproved
Lucernal Microscope.—The stage for opaque objects,
with its semicircular lump of glass, and concave mirror.
The stage for transparent objects, which fits on the
upper part of the foregoing stage. The sliding tube,
to which the magnifiers are to be affixed : one end of
these is to be screwed on the end D of the wooden
body ; the magnifier in use is to be screwed to the
other end of the inmer tube. Eight magnifying
lenses : these are so constructed that they may be
combined together, and thus produce a very great
variety of magnifying powers. A fish-pan, such as
is represented at I. A steel wire L, with a pair of
nippers at one end, and a small cylinder of ivory / at
the other. A slider of brass 15, containing a flat
glass slider, and a brass slider into which are fitted

.some small concave glasses. A pair of forceps. Six

large and six small ivory sliders, with transparent
objects. Fourteen wooden sliders, with four opaque
objects in each slider ; and two spare sliders. Some
capillary tubes for viewing small animalcula.
Ingenious men seldom content themselves with an
instrument under one form; hence such a variety of
microscopes, hence many alterations in the Lucernal
Microscope, Mr Adams himself, we understand, has
fitted up this last in a great many different ways ; and

it is reasonable to think that no person was more likely -

to fgive it every improvement of which it is susceptible.
Of the alterations by other hands we shall only parti-
cularize one, made by Mr Jones of Holborn (B),
whose description is as follows :

scope.

A (fig. 30.) represents a portion of the top of the ma-Fig 30.
C

_hogany

(B) We trust the reader will never consider any paragraph wherein the name of an instrument-maker or
other artist is inserted, as a recommendation of those artists by the editors of this work. In the course of a
pretty extensive correspondence, they bave been favoured with very liberal communications from various artists,
for which they are greatly indebted to them : the insertipg their names in this work is therefore to be considered

as
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Micro- hogany box in which it packs, to preserve it steady; it them may be screwed together, by which means a con- Micro.
scope.  slides in a dove-tail groove withinside, a similar groove siderable variety of magnifying powers is obtained. sope
to which is cut in the top of the box A ; so that when To get at the lenses in the slider S (fig. 24.) take =—v—

the instrument is to be used, it is slipt out of the box
withinside, and then slipt into the groove at top ready
for use, almost instantly, as shown in the figure. The
adjustment of the objects is at the stage E; for the
right focal distance 18 readily and conveniently made
by turning the long screw-rod BB, which goes through
the two pillars supporting the box, and works in the
base of the brass stage X ; which base is also dove-

tailed, so as to have a regular and steady motion in an-.

other brass basis that supports it. In this iustrument,
therefore, the pyramidical box does not move; but
the stage part only, which, from its small weight,
moves in the most agreeable and steady manner. 'While
observing the image of the object upon the glass
through the sight-hole at G, the object may be moved
or changed by only turning the rack-work and pinion
applied to the stage by means of the handle D, for
that purpose. By this contrivance you have no occa-
gion to change your position during the view of the
objects upon one of the sliders, Tﬁis motion changes
the objects horizontally only ; and as they are gene-
rally placed exactly in one line, it answers all the pur-
%oses for which this motion is intended very well.

ut it may sometimes happen that the observer would
wish to alter the vertical position of the object; to
perform which there is another plain rod at F, that
acts simply as a lever for this purpose, and moves the
sliding part of the stage E vertically either upwards
or downwards.

Thus, without altering his position, the observer
may investigate all parts of the objects in the most sa-
tisfactory manner. Rack-work and pinion might be
applied to the stage for the vertical motion also ; but
as it would materially enbance the expence, it is seldom
apgied. The brass work at the handle of D contains
a Hooke’s universal joint.

The bdrilliancy of the images of the objects shown

upon the large lenses at the end of the box, being very
frequently so great as to dazzle the eyes, Mr Jones ap-
plies a slight tinge of blue, green, and other coloured
glass, to the sight-hole at G, which softens this glare,
and casts an agreeable hue upon the objects.

Description of those Parts of a Microscopical Appa-
ratus, common to most Instruments, whick are de-
hneated at fig. 31.

A and B represent the brass cells which contain the
magnifiers belonging to the different kinds of com-
pound microscopes. 'The magnifiers are sometimes
contained in a slider like that which is delineated at S
(fig. 24.). The lenses of A and B are confined by a
small cap; on unscrewing this, the small lens may be
taken ont and cleaned. e magnifiers A of the lu-
- cernal microscope are so contrived, that any two of

out the two screws which hold on the cover.

C represents the general form of the slider-holder.
It consists of a cylindrical tube, in which an inner tube
is forced up by a spring. It is used to receive the
ivory or any other slider, in which the transparcnt ob-
jects are placed ; these are to be slid between the two
upper plates: the hollow part in one of the platcs is de-
signed for the glass tubes,

D, the condensing lens and its tube, which fits inte
the slider-holder C, and may be moved up and down
in it. When this piece is pushed up as far as it will

g0, it condenses the light of a candle, which is reflect-

ed on it by the plain mirror of the compound micro-
scope, and spreads it uniformly over the object; im
this case it is best adapted to the shallowest magnifiers.
If the deeper lenses are used, it should be drawn down,
or rather removed further from the object, that it may
concentrate the light in a small compass, and thus
render it more dense. The condensing lens is some-
times fitted up differently ; but the principle being the
same, it will be easy to apply it to use notwithstanding
some variations in the mechanism.

E, a brass cone, It fixes under the slider-bolder,
and is used to lessen occasionally the quantity of light
which comes from the mirror to any object.

F, a box with two flat glasses, which may be placed
at different distances from each other in order to con-
fine a small living insect.

G, a small brass box to hold the silver speculum H.

H, a small silver concave speculum, designed to re-
flect the light from the mirror on opaque objects; it
should only be used with the shallow magnifiers. It is
applied in different ways to the compound microscope ;
sometimes to a tube similar to that represented at X,
which slides on the lower part of the body; sometimes
it is screwed into the ring of the piece Q; the pin
of this generally fits into one of the holes in the stage.
When this speculum is used, the slider-holder should be
removed.

I, a fish-pan, whereon a small fish may be fastened,
in order to view the circulation of the blood : its tail
is to be spread across the oblong hole at the smallest
end, and tied fast by means of the ribbon fixed there-
to, by shoving the knob which is on the back of it
through the slit made in the stage ; the tail of the fish
may be brought under the lens which is in use.

K, a cylindrical piece, intended for the solar opaque
microscope ; by pulling back the spiral spring, smaller
or larger objects may be confined in it.

k, A pair of triangular nippers for taking hold of
and confining a large object.

L, a long steel wire, with a small pair of pliers
at one end and a steel point at the other: the.wire slips
backwards or forwards in a spring tube, which is af-
fixed to a joint, at the bottom of which is a pin to ft

one

as a grateful acknowledgment from the editors for favours conferred on them,—not as a testimonial of their opi-
nion of the abilities of an individwal, or as designed to insinuate any preference over others in the same line, where
such preference has not been already bestowed by the public.
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Aicro.  0ne of the toles in the stage ; this pioce is ased to con-

scope. fine small objects.
w——— -/, A small ivory cylinder that fits on the pointed end

19 ] M I C
#,’ An ivory box, containing at one end spare talc Micra.

for the ivory slider, and at the other spare rings for scope.
pressing the talcs together and ¢onfining them to the ~—=——

of the steel wire L ; it is designed to receive opaque
objects. Light-coloured ones are to be stuck on the
dark side, and vice versa. ’

M, a convex lens, which fits tothe stage by means
of the long pin adhering to it. This piece is designed
to collect ‘the light from the sun or a candle, and to
throw them on any object placed on the stage; but it
18 very little used at present.:

N, a brass slider, into which is Sitted a flat piece of
glass, and a brass slider containing four small glasses,
one or two of them concave, the others flat; it is de-
signed to-confine small living objects, and when used is
to be placed between the two upper plates of the slider-
bolder.

0, a glass tube to reccive-a small fish, &c.

P, represents one of ‘the ivory sliers, wherein ob-
jects are placed between two piecegof talc, and con-
fined by a brass ring. )

Q, a piece-to hold the speculum H : this piece is ge-
-merally fitted to the microscope represented at fig. 12.

R, a pair of forceps, to take up any occasional ob-
Ject. :

8, a camel’s bair pencil to brush the dust off the
glasses ; the upper part of the quill is scooped out, to
take up a drop of any fluid, and plave it on either of
the glasses for examination.

T, an instrument for cutting thin tramsverse sections
of wood. It consists of a wooden base, which supports
four brass pillars ; on the top of the pillars is placed a
flat piece of -brass, near the midile of which there is a
wiangular hole.

A sharp knife, which moves in a diagonal direction,
isfixed on the upper side of the afore-mentioned plate,
and in such a manner that the edge always coincides
with the sorface thereof.

The knife is moved backwards and-forwards by
meaus of the handle a. The piece of wood is placed
ja the triangular trough which is under the brass
plate, and is to be kept steady therein by a milled
screw which is fitted to the -trongh3 the wood is
to be pressed forward for cutting by the -micrometer
screw b, '

The pieces -of wood should be applied to-this in-
strument immediately on being taken out of the

ground, or else-they should be soaked for some time in

water, to soften them so that they may not burt the
edge of the knife.
hen the edge of the knife is brought in: contact

with the piece of wood, a small quantity of spirits of
wine should be poured on the surface of the wood, to
prevent its -curling up ; it-will also make it adhere to
the knife, from which it may be removed by prgssing a
piece of blotting paper on it. '

¥, An appendage to the eutting engine, which is-to
be used instead of the micrometer screw, being prefer-
red to it by some. It is placed over the triangular
bole, and - kept flat down upon the surface of the brass
plate, while the piece of - wood is pressed agninst-a cir-
cular piece of brass which is on the under side of “it.
This circular piece of brass is fixed to the screw, 2
which its distance from the flat plate-on which the kni
moves may be regulated.

slider.
Fluid microscopes have been also proposed ; the first,
it would appear, was suggested by Mr Grey. This was
formed of water, and an account of it*will be found in-
N° 221, 223, Phil, Trans. An improved microscope,
on a similar principle, has been invented by Mr Brew-
ster, of which the folloging is a description, taken
from a note by the translator of Hairy’s Natural Phi-
losophy. "
“ A vertical bar (says Mr Gregory), is fixed upon
a horizontal pedestal; and from the top of this bar
proceeds & horizontal arm, which supports a circular
case cohtaining the lenses ; below this another horizon-
tal arm slides up and down, capable of adjustment by"
means of a screw, and carrying the usual sliders to bold -
the object which it is proposed to examine; and upon
the pedestal is fixed the frame of a mirror, which has
both an inclined and a hortzontal motion, in order to -
illuminate any object upon the slider. The upper cir- -
eular case is hollow, and contains four or more plano-
convex lenses, which are constituted each of a drop of
very pure and viscid turpentine varnish, taken up by
the point of a piece of weod, and dropped upon a piece
of very thin and wecll polished glass. The lenses thus
formed may be made of any focal length by taking up
& greater or a less quantity of fluid. The lower surface
of the glass having been first smoked with a candle, the
black pigment immediately below thedenses is then to
be removed, so that no light may pass but through the
leases. The piece of glass is then perforated at its’
centre, and surrounded by a toothed wheel, which,"
when-the wheel is put in the upper circular screw, may
be turned by a common endless screw, so that the fluid
lenses shall be brought severally under an eye-aperture
properly disposed, and any object be successfully exa-
nined with a variety of magnifying powers.” "Note,
p- lgt? 5- ‘Bee also Yerguson’s 'ﬁectdres by Brewster,
vol. i1 '

AFTER what has-been rélated. of microscopes, they
‘cannot be said to be complete without the valuable ad-
dition of a micrometer ;- for the use and advantages of
which, see the article MICROMETER. '

HAVING presented our readers with descriptions of
the various microscopes generally used, we think it.our
duty to point out -to them those which we conceive to
be best calculated to angwer the purposes of science.
The first which presents jtself to our mind is that of
Ellis : 1t is better adapted than any other portable mi-
croscope, to the purpose of general observation ; simple
in its construction, and general in its application. T'o
those who prefer a double microscope, we should recom-
mend ‘that figured in “Plate CCCXXXVIII. fig. 12.
If opaque objects, as insects, &ec. be subjects of inves.-
tigation, the Lucernal Microscope claims the preference 3’
but if amusement alone guides the choice, the Solar
Microscope must be fixed upon.

'WE shall now proceed to explain sonre necessary par-
ticulars respecting the mrethod of using microscopes;’
after which, we shall subjoin an enumeration of the prin--
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cipal objects discovered or elucidated by their means.
On this subject Mr Adams, in bis Essay on the Micro-
scope, has been very copious ; with a view, as he in-
forms us, to remove the common complaint made by
Mr Baker, “ that many of those who purchase micro-
scopes are so little acquainted with their general and
extensive usefulness, and so much at a loss for objects
to examine by them, that after diverting their friends
some few times with what they find 1n the sliders
which geaerally accompany the 10strument, or perhaps
with two or three common objects, the microscope is
laid aside as of little further value : whereas no instru-
ment has yet appeared in the world capable of affording
s0 constant, various, and satisfactory an entertainment
to the mind.” ‘

I. In using the microscope, there are three things
pecessary to be considered. (1.) The preparation and
adjustment of the instrument itse]f. (2.) The proper
quantity of light, and the best method of directing
it to the ohject. (3.) The method of preparing the
objects, so that their texture may be properly under-
stood.

1. With regard to the microscope itself, the first
thing nccessary to be examined is, whether the glasses
be clean or not : if they are not so, they must be wiped
with a piece of soft leather, taking care not to soil
them afterwards with the fingers; and, in replacing
them, care must be taken not to place them in an ob-
lique situation. We must likewise be careful not to
Jet the breath full upon the glasses, nor to hold that
part of the body of the instrument where the glasses are
placed with a warm hand ; becausc thus the moisture
expelled by the heat from the metal will condense upon
the glass, and prevent the object from being distinctly
seen, The object should be brought as near the centre
of the field ofg view as possible ; for there only it will
be exhibited in the greatest perfection. The eye should
be moved up and down from the eye-glass, of a com-
pound microscope, till the situation is found where the
largest field and most distinct view of the object are to
be had: but every person ought to adjust the micro-
scope to his own eye, and not to depend upon the situa-
tion it was placed in by another. A small magnifying

power should always be begun with ; by which means

the observer will best obtain an exact idea of the situa-
tion and connexion of the whole ; and will of conse-
quence be less liable to form any erroncous opinion
when the parts are viewed separately by a lens of greater
power. Objects should also be examemed first in their
most natural position: for if this be not attended to, we
shall be apt to form very inadcquate ideas of the struc-
ture of the whole, as well as of the connexion and use
of the parts. A living animal ought te be as little hurt
or discomposed as possible.

From viewing an object properly, we may acquire a
kuowledge of its nature: but this cannot be done with-
eut an extensive knowledge of the subject, much pa-
tience, und many experiments ; as in a great number
of cases the images will resemble each other, though
derived from very different substances.. Mr Baker
therefore advises us not to form an opinion too suddenly
after viewing a microscopical object ; nor to draw our
inferences till after repeated experiments and examina-
tions of the object in many different lights and positions ;
ta pass no judgment upon things extended by force, or
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true celour of objects cannot be properly determined v
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by very great magnifiers ; for as the pores and intesstices
of an object are enlarged according to the magnifying
power of the glasses made use of, the component parti-
cles of its substance will appear scparated many thou-
eaud times farther asunder than they do to the naked
eye : hence the reflection of the light from these parti-

es will be very different, and exhibit different colours.
It is likewise somewhat difficult to observe opaque ob-
jects ; and as the apertures of the larger magnifiers are
but small, they are not proper for the purpose. If an
object be so very opaque, that no light will pass through
it, as much as possible must be thrown upon the up-
per surface of it. Some consideration is likewise ne-
cessary in forming a judgment of the motion of living
creatures, or even of fluids, when seen through the
microscope ; for as the moving body, and the space
wherein it moves, are magnified, the motion will also
be increased.

2. On the management of the light depends in a
great measure the distinctness of the vision: and as, in
order to have this in the greatest perfection, we must
adapt the quantity of light to the nature of the object
and the focus of the magnifier, it is therefore neces-
sary to view it iu various de of light. In some
ebjects, it is difficult to distinguish between a i-
nence and a depression, a shadow or a black stain: or
between a reflection of light and whiteness, which is
particularly observable in the seye of the libellula and.
other flies : all of these appearing very different in one
position from what they do in another. The bright-
ness of an object likewise depends on the quantity of
light, the distinctness of vision, and on regulating the
quantity to the object; for some will be 10 a manper
lost in & quantity of light scarcely sufficient to render
another visible.

There are various ways in which a strong light may
be thrown upon objects ; as by means of the sun and
a convex lens. For this purpose, the microscope is
to be placed about three feet from u southern window ;
then take a deep convex lens, mounted on a semicircle
and stand, so that its position may easily be varied :
place this lens between the object and the window, se
that it may collect a considerable number of solar rays,
and refract them on the object or the mirror of the
microscope. If the light thus collected from the sun
be toe powerful, it may be lessened by placing a piece
of oiled paper, or a piece of glass lightly grayed, be-
tween the object and lens. Thus a proper degree of
light may be obtained, and diffused equally all over
the surface of an object: a circumstance which ought
to be particularly attended to; for if ihe light be
thrown irregularly upen it, no distinct view can be
obtained. If we mean to make use of the solar light,
it will be found convenient to darken the room, and
to reflect the rays of the sun on the above-mentioned
lens by means oi’ the mirror of a solar microscope fix-
ed to the window-shutter : for thus the observer will
be enabled to preserve the light on his subject, netwith-
standiog the motion of the sun. But by reason of this
motion, and the variable state of tbe atmosphere, so-
lar observations are rendered both tedious and incon-
venient : whence it will be proper for the obsezver to-

be.
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containing one of Argand’s lamps. This, however,
onght not to be of the fountain kind, lest the rarefac-
tion of the air in the lanthom should force the oil over.
There ought to be an aperture in the front of the
lanthorn, which may be moved up and down, and be
dapable of holding a lens; by which means a pleasant
and tniform as well as strong light may easily be pro-
cured. The lamp should likewise move on a rod, so
that it may be easily raised or depressed. This lan-
thorn may likewise be used for many other purposes ;
as viewing of pictures, exhibiting mmcroscopic objects
on a screen, 8tc. A weak light, however, io best for
viewing many transparent objects : among which we
may reckon the prepared eyes of flies, as well as the
smimalcales in fluids. The quantity of light from a
lamp or candle may be lessened by removing the mi-
oroscope to a greater distance from them, or by dimi-
nishing the strength of the light which falls upon the
objects. This 'may very conveniently be done by
pieces of black paper with circular apertares of differ-
ent sizes, and placing a larger or smaller one upon the
reflecting mirror, as occasion may require. There is
an oblique situation of the mirrors, which makes like-
wise an oblique reflection of the light easily discovered
by practice, (but for which no general rule can be giv-
en m theorﬁ ; and which will exhibit an object more
distinctly than any other position, showing the surface,
as well as those parts through which the light is trans-
mitted. The light of a lamp or candle is generally
better for viewing microscopic objects than day light ;
it being more easy to modify the former than the lat-
ter, and to throw it upon the objects with different de-
grees of density.

3. Swammerdam has excelled in the preparation of
objects almost all other investigators. Neither difficulty
nor disappointment could make him abanden the pur-
suit of any object until he bad obtained a satisfactory
idea of it. But unhappily the methods he uced in pre-
paring his objects for the microscope are now entirely un-
known. Boerhaave examined with the strictest atten-
tion all the letters and manuscripts of Swammerdam
which he could find ; but his researches were far from
being successful. The following are all the particulars,
which have thus come to the knowledge of the pub-
lic.

For dissecting. small insects, Swammerdam bad a
brass table made by 8. Muschenbroeck, to which were
affixed two brass arms moveable at pleasure to any part
of it. The upper part of these vertical arms was con-
structed in such a manner as to have a slow vertical
motion ; by which means the operator could readily
alter their height as he saw convenient. One of these
arms was to hold the minute objcots, and the bther to
apply the microscope.

The lenses of Swammerdam’s méieroscopes vere of
various sizes a3 well as foci: but all of them the best
that could be procured, both for the transparency of
the glass and the fineness of the workmanship. ;‘lis
oheervations were always begun with the smallest mag-
nifiers, from which he proceeded to the greatest ; but
ig the use of them, he was so exocedingly dexterous,
that be made every observation subservient to that which
saeceeded it, aﬁ all of them to the confirmation of

T a1
Micro. be fornished with a large tin lanthorn, formed some-
mope. thing like the common magic lanthorn, capable of
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each other, and to the completing of the description. Miero.
His chief art seems to bave been in constructing scis-  scope.

sars of an exquisite fineness, and making them very
sharp. Thus he was enabled to cut minute ob-
Jects to much more advantage than eould be done by
knives and lancets ; for these, though ever so sharp and
fine, are apt to disorder delicate substanees by dis-
placing some of the filaments, and drawing them af-
ter them as they pass through the bodies; but the
scissars cut them all equally. The knives, lancets,
and styles he made uvse of in his dissections, were so
fine that he conld not see to sharpen them without
the assistance of a magnifying glass;. but with these
be could dissect the intestines of bees with the same ac-
curaey that the best anatomists can do those of large
animals. He made use also of very small glass tubes
no thicker than a bristle, and drawn to a very fine
point at one end, but thicker at the other. These
were for the parpose of blowing yp, and thus render-
ing visible, the smallest vessels which could be discover-
ed by the microscope ; to trace their courses and com-
munications, or sometimes to inject them with coloured
liquors.

' Swammerdam sometimes made use of spirit of wine,
water, or oil of turpentine, for suffocating the insects
he wished to examine ; and would preserve them for
a time in these liquids. Thus he kept the parts from
putrefying, and gave them besides such additional
strength and firmness, as rendered the dissections much
more easy than they would otherwise have been. Hav-
ing then divided the body transversely with the
scissars, and made what observations he could with-
out farther dissection, he proceeded to extract the
intestines carefully with very fine instruments, to
wash away the fat in the like careful manner; and
thus to put the parts into such a state as would -
best expose them to view; but these operations are
best performed while the insects are in their nympha
state.

Sometimes the delicate viscera of the insects, after
baving been suffocated as above mentioned, were put
into water: after which, having shaken them gently,
be procured an opportunity of examining them, espe-
cially the air vessels, which last he could thus separate
entire from all the other parts, to the admiration of
all who beheld them : as these vessels cannot be di-
stinctly seen in any other manner, or indeed in any
way whatever, without injuring them. ' Frequently al-
so he injected water with a syringe to cleanse the parts
thoroughly, after which he blew them uvp with air and
dried them ; thus rendering them durable; and fit for
examination at a proper opportunity.. Sometimes he
made very important discoveries, by examining insects
which he had preserved for several. years in.balsam.
Other insects he punctured with a very fine needle ;
and after squeezing out all their moisture through the
holes made in this manner, he.filled them.with air,
by means of very slender glass tubes ; then dried them
in the shade ; aud lastly, anointed them with oil of spike
in which a little rosin had been-dissolved ; and by
which means they for a long time retained their pro-
per forms. He was likewise in possession of a singular
secret, by which he could preserve the limbs of insects
as limber and perspicuous as ever they had been. He
used to make a small puncture or incision in the tails of
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Micro- worms; and sfter having with great caulion squeezed

Scope.

out all the humours, as wellas great part of the viscera,
he injected them with wax in such a maoner as to give
them the . appearance of living creatures in perfect
heath. . He found that the fat of all insects was entire-
)y dissolvable in oil of turpentine ; by which means he
was enabled plainly to discern -the viscera; though,
after this dissolution, it was necessary to cleanse and
wash them frequently in clean water. In this manner
he would frequently bave spent whole days iz the prepara-

~tion of & single caterpillar, and cleansing it from its fat,

in order to discover the true situation of the inscct’s
heart. He had a singular dexterity in stripping off the
skins of caterpillars that were on the point of spinning

“their cones. This svas done by letting them drop by

their. threads. into scahling water, and then suddenly
withdrawing them. Thus the epidermis peeled off
very easily ; and, when this was done, he.put them
into distilled vinegar and spirit of wine mixed together
in cqual proportions § which, by giving a due degree
of firmness to the parts, gave him an opportunity ef

- geparating them with very little trouble from .the exu-
vige, without any danger to the internal parts, Thus

the nympha could be shown to be wrapped up in the

- caterpillar and the butterfly in the nympha ; and there

is little doubt that those who look into the works of
Swammerdam, . will - be amply recompensed, whether

" they consider the unexampled labour or the piety of the

author. .
M. Lyonet, an emiaent naturalist, usually drowned
the-insects be designed to examine 3 by which means he

-~ wag-enabled to preserve both the softness and transparen-

cy of the parts. According to him, the insect, if very
small, viz. one-tenth of an inch, or little more, in

* length, should be dissected on a glass somewhat concave.

If 1t should be suspected that the insect will putrefy-bﬂ
keeping for a few days, spirit. of- wine-diluted wit
water must be substituted instead.of pure water. - The

insect must be suffered to dry; after which it may .

be fastened by a piece of soft-wax, and again covered

with water.—Larger objects should be placed in a-

trough of .thin wood 3 and for this purpose the bottom
of a.common chip box avill answer very well ; only
surrounding the edge ‘of it with. soft wax, to keep in
the water or other fluid employed in preserving the in-
sect. 'The body is then to be opened :- and if the parts

are soft like those of a caterpillar, they should be turn-.
ed back, and fixed to the trough by swall pins, which.

ought to be set by a small pair of mippers. At the
same time, the skin being stretched by another pair of
finer forceps, . the insect must. be. put inte water, and
dissected therein, occasionally. covering it with spirit
of wine. Thus the subject will be preserved in per-
fection, so that its parts may be gradually unfolded, no
other change being perccived than that the soft elastic

. parts become 8tiff and.opaque, while some others lose
+; their colour.

" The following instruments were made use of by M.
Lyonet in his dissection of the Ckenille de Saule. -« A
pair of scissars as small as could be. made, with long and
fine arms: A pair of forceps, with their ends so.nicely

adjusted, that they could easily lay hold of a spider's.

thread, or a grain of sand : Two fine steel needles fixed

- in wooden handles, about two inches and three quarters

2
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in length ; which were the mest generally useful instru.
ments he employed.
Dr Hooke, who
observations, takes notice, that the .common ant or
pismire.ds much more troublesome to draw than other
ingects, as it is extremely difficult:to get the body in a
quiet natural posture. 1If its feet be fettered with wax
or glue, while the animal remains alive, it so twists its

body, that there is no possibility of gaining a proper -

view of it; and if it be killed before an rvation.
is made, the shape is often spailed before it can be exa-
mined. The bodies of many minute insects, when their
life is destreyed, instantly shrivel up ; and this is ob-
servable even in plants as well as inseets, the. surface
of these small bodies being affected by the least chan
of air; which is particularly the case with the ant,
this creature, hewever, be dropped into rectified spirit
of wine, it will instantly be killed ;. and when it is ta.
ken out, the spirit of wine evaporates, leaving the ani-.
mal dry, and in its natural posture, or at least in such:
a state, that it may easily be placed in.whatever pos-
ture we please.

Parts of Insects. The-wings, in many insects, are so
transparent, that they require no previous preparation :
but some -of vthose"tznt are folded up under elytra or
cases, require-a considerableshare of dexterity to unfold
them ; for these wings-are-naturally endowed with such
a spring,: that they immediately fold themselves again,
unless care-be taken to prevent them. The wing of
the earwig, when expanded, is of & tolerable size, yet
is folded up under a-case not one-eighth part of its
bulk ; and the texture of this. wing renders it difficult
to be unfolded. This -is. done- with the least trouble
immediately after the insect is. killed. Holding then
the creature by the thorax, between the-finger and the
thumb, with a blunt:pbinted -pin endeavour. gently to
open it, by spreading-it over the forefinger, and at the
same time gradually sliding the thumb over it. When.
the wing is. sufficiently expanded, separate it from tke
insect by a sharp knife or a-pair of scissars. The wing

‘should be pressed for some time between the thumb ind

finger before it be removed ; it should-then be placed
between two pieces-of paper, and @again- pressed for at
least an hour,.after which time; as there will be ne

-dauger of its~folding: up any more, it may be put

between the talcs, and applied to the micrescope.
Similar care is requisite in displaying the wings of the
notonecta and other water insects, as well as most kinds

of grylli. '

.'%?o .minute scales or feathers, which cover the
wings of moths or butterflies, ‘afford very beautiful ob-
jects for the microscope. Those from one part of the
wing frequently differ in shape from such as are taken
from-other parts; and near the thorax, shoulder, and
on the fringes of the wings, we generally meét with

bair instead of scales. The whole may be brushed

off the .wing, upon a piece of paper,-by.means of
a camel’s haip pencil ; after which the hairs can be
separated with the assistance of a commion magnifying
lass.

It is likewise a matter of considerable difficulty to

dissect- properly the .preboscis of: insects, such as the-

gnat, tabanus, &c. and the expejtent must be repeat-
ed a great number of times.before the structure and si-

_tuation-

Micre-

L sope
likewise made many microscopic ~=v—



M 1 C [ 23 ] M I C
tuation of the parts can be thoroughly investigated, as - Othcr objects. To examine bones by the microseope, pgicro
the observer will frequently discover in one. what he they should first be viewed as opaque objects: but af- scope.

s The collector of the bee, which terwards, by procuring thin slices of them, they may ‘=——v—==

sy~ could net in another.

forms a very curieus object, ought to be first carefully

washed in spirit of turpentine ; by which means it will

be freed from the unctuous mmtter adhering to it:
when dry, it is again to be washed with a camel’s bair
pencil to disengage and bring forward the small bairs
which form part of this microscopic beauty. The best
method of managing the stings of insects, which are in
danger of being broken by reason of their bardness, is
to soak the case and the rest of the apparatus for some
time in spirit of wine or turpentine ; then lay them on
a piece of paper, and with a blunt knife draw out the
sting, holding the sheath with the nail of the finger or
any blunt instrument; but great care is necessary to pre-
serve the feelers, which when cleaned add much to the
beauty of the object. The deard of the lepas anatifera
is to be soaked in clean soft water, frequently brushing
it while wet with a camel’s hair peacil : after it is
dried, the brushing must be repeated with a dry pencil
to disengage and separate the hairs, which are apt to
adhere together.

To view to advantage the fat, brains, and other si-
milar substances, Dr Hooke advises to render:the sur-
face smooth, by pressing it between two.plates of thin
glass, by which means the matter will be readered
much thinner and more transparent : without this pre-
caution, it appears confused, by reason of the parts
lying too thick upon one another. For muscular fibres,
take a piece of the flesh, thin and dry ; moisten:1t with
warm water, and after this is evaporated. the vessels
will appear more plain and distinet ; and by.repeated
macerations they appear still more so. The esuvie of
insects afford a pleasing object, and require but little
preparation. If bent er curled up, they will become so
relaxed by being kept a few hours i a moist atmosphere,
that you may easily extend them to their natural po-
sitions ; or the steam of warm water will answer the

pu very well.
e eyes of insects in general form very curious and
beautifal objects. Those of the libellula und other flies,

as well as of the lobster, &c. must first be cleaned from
the blood, &ec. after which they should be soaked in
water for some days: one ortwo skins are then. to be
separated from the eye, which would be otherwise too
opaque and confused; but some care is requisite in this
operation ; for if the skin be rendered too thin, it is
impossible to form a proper idea of the ization: of
the . In some sabstances, however, the organiza-
tion is such, that by altering the texture of the part, we
destroy.the objects which we wish to observe. Of this
sort are the nerves, tendons, muscular fibres, many. of
which are viewed to most advantage when floating in
some transparent fluid. Thus very few of the muscular
fibres can be discovered when we attempt to view them
in the open air, though great numbers may be seen
if they be placed m water or oil. By viewing the
tbrea?of a ligament in this manner, we find it com-
posed of a vast number of smooth round threads lying
close together. Elastic objects should be pulleg or
stretched out while they are under the microscope, that
the texture and nature of those parts, the figure of
which is altered by being thus pulled out, may be mote
fully discovered.

be viewed as transparent. The seetions should be cut
i all directions, and be well washed and cleaned ; and
in some cases maceration will be useful, or the bones
may be heated red hot in a clear fire, and then taken
out; by which means the bony cells will appear more-
conspicuous.. The pores of the skin may be examined by
cutting off a thin slice of the upper skin with a razor,
and then a second from the same place; applying the
latter tethe microscope. . The lizard, guana, éc. have
two skins, one very transparent, the other thicker and
more opaque ; and, separating these two, you obtain
very beautiful objects.

’i:o view the scales of fisk to advantage, they ought -
to be soaked in water for a few days, and then care-
fully rubbed to clean them from the skin and dirt
which may adbere to them. The scales of the eel are
a great curiosity ; and the more so, as this creature
was not known to have any scales till they were disco~
vered by the microscope. The method of discovering
them is this. Take a piece of the skin of an eel fromr -
off its side, and spread it while moist on a piece of
giass, that it may dry-very smooth : when thus dried,
the surface will appear all over dimpled or pitted by
the scales, which lie under a sort of caticle or thin.
skin ; which may be raised with the sharp point of a- -
penknife, together with the scales, which will then
easily slip out ; and thus we may procure as mmny as -
we please.

The leaves of many trees, as well as of some plants,:
when dissected, form a very a ble object. In or- -
der to dissect them, take a few of the most perfect
leaves.you can find, and place them in a pan with cleamw
water. Let them remain there three weeks, or a-
month, without changing the water: then take thens: -
up ; and if they feel very soft, and almost rotten, they -
are sufficiently soaked. They muss.then be laid on a -
flat. board, and holding them by the stalk, draw the
edge of a knife over the upper side of the leaf, which: -
will take off most of the skin. Then turn the leaf, and
do the same with the under side ; and when the skin is
taken off on both sides, wash out the pulpy matter, and-
the fibres will be exhibited in a very beautiful man-
ner. The leaf may be slit into two parts, by split- -
ting the stalk ; and the skins peeled from the fibres
will also make a- good object.: This- operation is bests
performed in the antumn; the fibres of the leaves are
much stronger at that season, and less liable- to- be
broken.—The internal structure of shells may be ob-.
served by grinding them down on a hone : and all ores
and minerals should be carefully washed and brushed.
with a smalk brusb, to remove any sordes that may ad-:
here to them...

To view ‘the carculation of the blood, we must ob--
serve living animals of the most transparemt-kindw—
A small eel is sometimes used for this purpose; in-
whieh case it must be eleansed from the slime naturally:
adhering to it ;. after whieh it may be put into a tube-
filled with water, were. it can-be viewed in a satis-
factory manner. The tail of any other small fish may-
be viewed in the same manner, or put.upon a slip of:
flat glass, and. thus laid before the microscope. Byr
filling the tube with watex when an eel .is made use ofy

we
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Micro- We prevest in a great measure the sliminess of the
scope. animal from soilin

t-bﬁ‘ o !
The particles o? the blood form a very curious ob-
ject, and have been carefully viewed by different phi-

losophers ; who, nevertheless, differ from one another

very much in their accoomts of them. The best
method of viewing these is to take a small drop of
blood when warm, and spread it as thin as possible
upon a flat piece of glass. By diluting it a little
with warm water, some of the large globules will be
separated from the smaller, aod many of them subdivid-
ed; or a small drop of blood may be put inte a ca-
pillary glass tube, and then placed before: the micro-
scope. Mr Baker advises warm milk as to be
mixed with the blood ; but Mr Hewson diluted the
blood with its own serum: and by this method he could
preserve the small particles entire, and view them di-
stinctly  and thus he found that they were not glebular,
a3 had been imagined by other anatomists, but fiat. Ha-
ving shaken a ptece of the crassamentum of the blood
in serum till the latter Lecame a little coloured, he
spread it with a soft bair pencil on a piece of thin glass,
which be placed under the microscope, in such a msan-
ner as not to be quite borizontal, but rather higher
at one end than the other. Thus the serum flows
from the higher to the lower part; and, as it flows,
some of the particles will be found to swim on their
flat sides, and will appear to bave a dark spot in the
middle ; while others will twn over from one side to
the other as they roll down the glass. Many cruel
- experiments have been tried in order to observe the
circulatien of the blood in living creatures, and an
apparatus had been invented for viewing the circula~
tion in the mesentery of a frog; but as this can an-
swer mo useful purpose, and will never be put in
practice by persens of humanity, we ferbear to men-
tion it.

I1. Besides the objects for the microscope already
mentioned, there are innumerable others, some hardly
visible, and others totally invisible, to the naked eye ;
and which therefore, in a more peculiar sense, are de-
nominated. .

Mscroscopic Ansmals. They are the animalcules or
moving bodies in water, in which certain substances
have been infused ; and of which there are a great

different kiods. These animalcula are sometimes
foumd in water which we would call pure, did not the
microscope discover its minute inhabitants; but not
equally i all kinds of water, or even in all parts of the
same kind of it. The surfaces of infusions are general-
ly covered with a scum which is easily broken, but ac-
quires thickness by standing. In this scom the t-
est number of animaleules are usually found. g?r:e-
times it is necessary to dilute the: infusions ; but thig
ought always to be done with water, not only distill-
ed, but viewed through a microscope, lest it should
also have animalcules in it, and thus prove a source of
deception. It is, however, most proper to observe
those mimute objects after the water is a little evapo-
rated ; the attention being less diverted by a few ob-
jects than when they appear in great number. One
or twe of the apimelcules may be separated from the
rest by placing 2 small dmpofywturontbeglus nesr
that of the infusion ; join them tegether by making &
small copnexion between them with 2 pin; and as

3
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clear drop, cut off the connexion again. .

Eels in paste are obtained by boiling a little flour
and water into the comsistence of bookbinders paste;
then exposing it to the air in an open vessel, and beat-
ing it frequently together to keep the surface from

wing. mouldy or hard. In a few days it will be
ound peopled with myriads of little animals visible te
the naked eye, which are the eels in question. They
may be preserved for a whole year by keeping the -
paste moistened with water ; and while this is done,
the motion of the animals wmill keep the surface from
growing mouldy. Mr Baker directs a drop or two
of vinegar to be put into the paste now and then.

‘When they are applied to the microscope, the paste
must be di ia a piece of water for them to swim
in.

Numberless animalcales are observed by the micro-
seope in infusions of pepper. To muke an infusion for
this purpose, bruise as much common black pepper as
will cover the bottom of an open jar, and lay it there-
on about balf an inch thick : pour as much soft water
into the vessel as will rise abont an inch above the
pepper. Shake the whole well together : after which
they must not be stirred, but be left exposed to the
air for a few days ; in which time a thin pellicle will
be formed on the surface, in which inpumerable ami-
mals are te be observed by the micrescope.

The microscopic animals are so different from those
of the larger kinds, that scarce amy sort of analogy
seems to exist between them ; and one would almost
be tempted to think that they lived in consequence of
laws directly opposite to those which preserve ourselves
and other visible animals in existence. They have
been systematically arranged by O. F. Muller ; though
it is by no méans probable that ail the different classes
bave yet been discovered. Such as have been obeerv-
ed, however, are by this aathor divided in the following
manner :

I. Such as kave no external organs.

1. Monas : Pynctiforme. A mere point.
2. Proteus : Mutabilis. Matable.

3. Volvox : Sphearicum. Spherical.

4. Enchelis: Cylindracea. Cylindrical.
5. Vibrio: Elongatum. Long.

* Membranaceous.
6. Cyclidium : Ovale. "Oval.
4. Paramecinm: Oblongum. Oblong.
8. Kolpoda : Sinuatum. ' Sinuous.
9. Gonium : Angulatum, With angles.
30. Bursaria. Hollow like a purse.

IL. Those that have external organs.

* Naked, or not enclosed in a shell.
1. Cercaria: Caundatum. With a tail.
2. Trichoda : Crinitum. Hairy.
3. Kerona: Corniculatum. ith horns.
4. Himantopus : Cirratum. Cirrated.
5+ Leucophra : Ciliatum undique. Every part cili-

ated.
6. Vorticella: Ciliatum apice. The apex ciliated.
* Covered with a shell.

4. Brachionus : Ciliatum apice. The apex ciliamld.
n
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In the treatise on HELMINTHOLOGY under the fifth
order of the class vermes, viz. Infusoria, the genera
here enumerated havé already been noticed according
to an arrangement somewhat different, and a few of the

species bave been described. For the sake of those

who wish to presecute microscepical inquiries, we shall
introduce descriptions ef a few more, and particularly
thos whose babitats re known, -

1. Monas.

This is by our author defined to be ¢ an invisible
(to the naked eye), pelucid, simple, punctiform
worm ;** but of which, small as it is, there are several

The monas terma or gelatinosa, is a small jelly-
like point, which cun be but imperfectly seen by the
single thicroscope, 4nd not at all by the ¢compound one.
In 4 fall light they totally disappesr, by reason of
their transparency. Some infusions are g0 full of them
that scarce the least empty space can be perceived }
the water itsélf appearing composed of innumerable
globolar points, in which a motion may be perceived
somewhat similar to that which is observed when the
sun’s tays shine on the water ; the whole multitude of
atimale appearing i commotion like a hive of bees.
This abimal ‘is very common in ditch-water, and in
almost all infusions either of animal ot vegetable sub-
stances. .

Monas atomus or albida; whité monas with a variable
point. This appears like a white point, which through
a high magnifier appears somewhat egg-shaped. The
smaller end is generally marked with a black point,
the situation of which is variable ; sometimes it ap-
pears on the large end, and sometimes there arc two
black spows in the middle. This species was found in
sed water, which had been kept through the whole
winter, bat was not very fetid. No other kind of ani-
tmi¢nle was found in it.

IL. The Proteus.

An invisible, very simple, pellucid worm, of a variable
form.

The tesir, ranning out into & fine point. This is a
pellucid gelatinous body, stered with black molecnles,
and likewise changing its figure, but in a more regular
order than the fermer. It first extends itmelf b:-? gl:
straight line, the lower part terminating in &
mteghpo'mt. It appears to have no i'n%utines; and
when the globules are all collected in the upper part,
it next draws the pointed end up towsrd the middle of
the body, which assemes a rownd form. It goes
through ‘a number of different shapes, part of which
are described under the article ANIMALCULE. It is
found in some kinds of river water, and appears con-
fined almost ‘entirely to one place, only bending side-
wise.

II1. Polvox.

An invisible, very simple, pellucid, spherical worm.

The punctum ; of a black colour, with a lucid point:
This is a small globule, with one heniisphere opaque
and black, the other having a crystalline appearance;
aod a vehement motion is observed in tlie black part.
* Vor. XIV, Pat L +

[ 25 ]

It moves as'dn an axis, frequently paming thrédgh the  Micts.
aie often seed joined to-  duopt.

through the water ; ‘sonvetimis "™V

_ oblique direction throu
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drop in this matner.
gether in their
tnoving 4s in a little whirlpool, atid then separating.
They aro found in gros bumbers ob the surgte
fetid sea water.

The glbutus, with the hivder part womewhst ob.
scure, sometinres verges a litthe towards the bval im its
shape, having a slow flottering kind of mwtien, but
more quick when disturbed. intestines are but
Jjust visible. It is found in most vegetable infusions,
and is ten times large than the mohuﬁm.

The /unula, with lunular molecules, is a small -
roundish transparent body, tonsisting of an innunrerible
multitude of homogeneous ttélecules of the shape of a
creseént, withsut any ¢ommeon mirgin. It méves von-
tiovally In a twofeld mander, vis. of the molecules
among one another, aud the whole mass. turaing slowly
round. It is found in marshy places in the beginming
of spring.

IV. Enchelis,
A simple, invisible, cylindric woim.

The virtdis, or green enchelis, has an obtuse tail,
the fore part terminating in ah atate troncated angle;
the intestines are obscure and indistinct. It continually
varies its motion, turning from right to left.

The puwneiifera, baving the fore part ebtase, the
hinder part pointed. It is opaque, and of a green eo-
lour, with a small pellucid spot it the fore in which
two black points may be seenj and a kind of double
band crosses the middle of the body. The hinder part.
is pellucid and pointed, with an inicieion supposed to bt
the moutb, at the apex of the fore part. It is found in
marshes.

The pupula, with the fore part g;pilhry, is found in
dunghill water in November and December : it has a
rotatory fhetion ont & léngitadinal axis, dtid theoves in an
the water. Both ends arc
and the hinder part is inarked with a trans-
aperture.

obtuse ;
parent cirele, or circalar

V. Vibrio.
A very simple, invisible, round, and rather fong werm.

The lineola is found ifi must végetable infhsions it
such numbers, that it seems to fill up almost the whol2
of their substance. It i8 sb small, that with the best
thagnifiers we can discetn littlé ore than an obscord
tremulous motioti among them. It is tiore slender thif
thie monas teymd.

The serpens, with obtuse windings or flexures, i§
found in river water, but seldom. 1t is slender and ge-
latinous, resembling a serpentine ling, with an intestiné
down the middle.

The spiritllum is exceedingly minute, and twisted ifi
4 spiral form, which seeins to be its natural shape, as it
never untwists itself, but moves forwatd in a straight
line, vibrating the hind and fore parts. It was found
in 1782 fo an infusion of the sonchus arvensis.

The vermsculus has a milky appearance, with an ob-
tuse apex, &nd a languid undulitory motion, like that of
the common worm. "It is found in marsby water iil

D ovember,
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the frog and spawn of the male libellula.

The sagitta, with a setaceous tail, has a long and
flexible body ; broadest about the middle, and filled
there also with gray molecules; the fore part being
drawn out into a thin and transparent neck, and the
upper end thick and black. It is found in salt water,
and seems to move by contracting and extending its
neck.

VI. Cyclidsium.

A simple, invisible, flat, pellucid, orbicular or oval
worm.

The bulla, or orbicular bright cyclidium. This is
found occasionally in an infusion of bay. It is very
pellucid and white, but the edges somewhat darker
- than the rest. It moves slowly, and in a semicircular
direction.

The millium is very pellucid, and splendid like cry-
stal; and of an elliptical figure, with a line through
the whole length of it. The motion is swift, ioterrupt-
ed, and fluttering.

VIIL. Paramacium.
An invisible, membranaceous, flat, and pellucid worm.

The ckrysalis is found in salt water, and differs very
little from the former, only the ends are more obtuse,
and the margins are filled with black globules.
The versutum is found in ditches, and has an oblong,
n, and gelatinous body, filled with molecules ; the
ﬁ)‘::r part thicker than the other ; and both ends ob-
tuse. It propagates by division.

VIII. Kolpoda.

An invisible, pellucid, flat, and crooked worm.

The lamella is very seldom met with. It resembles

a long, narrow, and pellucid membrane, with the hind

obtuse, narrower, and curved towards the top. It
has a vacillatory and very singular motion ; going upon
the sharp edge, not on the flat side as is usual with mi-
croscopic animals. ’

The gallinula is found in fetid salt water; and has
the apex somewhat beat, the belly oval, convex, and
striated.

The rostrum is found, though seldom, in water
where the lemna grows ; and bas a slow and borizontal
motion. The fore part is bent into a kind of hook;
the hind part obtuse, and quite filled with black mole-
cules. . .

The triquetra was found i salt water, and appears

to consist of two membranes; the upper side flattened,
the lower convex, with the apex bent into a kind of
shoulder.

The assimilis is found on the sea-coast, and has an
~#liptic mass in the middle, but is not folded like the
former. The margin of the fore part is notched from
the top to the middle ; the lower part swells out, and
centracts again into a small point.

The cucullulus is found in an infusion of the sonchus
arvensis. It is very pellucid and crystalline, with se-

. [ 26 ]
Micro- November, but seldom. It is thought to be the animal
P mentioned by Leeuwenhoeck as found in the dung of
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veral globules, and has an oblique incision a little below  pgicro.

the apex.

The ren, or crassa, is found in an infusion of lay,
commonly about 13 hours after the infusion is made,
and has a quick and vacillatory motion. Its body is yel-
low, thick, and somewhat opaque; curved a little in
the middle, so that it resembles a kidney; and full of
molecules. When the water in which it swims is about
to fail, it takes an oval form, is compressed, and at last
barsts.

IX. Gorium.
An invisible, simple, smooth, and angular worm.

The pulvinatum is found in dunghills ; and appears
like a little quadrangular membrane, plain on both
sides ; but with a large magnifier it appears like a bol-
ster formed of three or four cylindric pillows sunk here
and there.

The corrugatum is found in various kinds of infu-
sions ; and is somewhat of a square shape, very small,
and in some positions appears as streaked. -

The truncatum is found chiefly in pure wider, and
then but seldom. It has a languid motion, and is much
larger than the foregoing. The fore part is a straight
line, with which the sides form obtuse angles, the end
of the sides being united by a curved line. The inter-
nal molecules are of a dark green, and there are two
little bright vesicles in the middle.

X. Bursaria,
A very simple, hollow, membranaceous worm.

The truncatella is visible to the naked eye; white,
oval, and troncated at the top, where there is a ]
aperture descending towards the base. Most of them
have four or five yellow eggs, at the bottom. They
move from left to right, ang%srom right to left ; ascend-
ing to the surface in a straight line, and sometimes roll-
ing about while they descend.

bullina is pellucid and crystalline, having splen-
did globules of different sizes swimming abeut with it.
The under side is convex, the upper hollow, with the
fore part forming a kind of lip.

The Airandinella has two small projecting wings,
which give it somewhat of the appearauce of a bird:
and it moves something like a swallow. It is invisible
to the naked eye; but by the microscope appears a
pellucid hollow membrane. .

The duplella was found among duckweed, and ap-
pears like a crystalline membrane folded up, without
any visible intestines except a small congeries of points
under one of the folds,

XI. Cercaria.
An invisible transparent worm with a tail.

The gyrinus greatly resembles the spermatic animal~
cules. It has a white gelatinous body ; the fore part
somewhat globular; the hind part roand, long, and
pointed. Sometimes it appears a little compressed on
each side. When swimming it keeps its tail in conti-
nual vibration like a tadpole, .

The gibba is found in the infusions of bay and other

vegetables ;

scope.
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Micro. vegetables; and is small, opaque, gelatinous, white, The vircscens is a large, pear-shaped, greenish-co- Micre-
scope. and withow any visible intestines. loured animalcule, filled with opaque molecules, and co- scope.
The inguicta is found in salt water, and is remarkable  vered with short huirs ; generally moving in a straight “=—v—

for changing the shape of its body: somctimes it ap-
pears spherical, sometimes like a long cylinder, and
sometimes oval. It is white and gelatinous, the tail fi-
liform and flexible, the upper part vibrating violently.
A pellucd globule may be observed at the hase, and
two very small black points near the top.

The twrbo, with a tail like a bristle, is found among
duckweed. It is of a talcy appearance, partly oval and

rtly spherical ; and seems to be composed of two glo-
g;lar bodies, the lowermost of whith is the smallest,
and it has two little black pofnts like eyes on the upper
part.  The tail is sometimes straight, sometimes-turned
tack on the body. .

The podurta is fourd in Noveniber and December,
in marshy places covered with lemna. It is pellucid;
and seems to consist of -a head, trunk, and tail : the
head resembles that of a herring ; the -trunk is ventri-
cose and full of intestines, of a spiral form and black
colour. The tail most commonly appears to be divided
duto two bristles. The intestines are in a continual
motion when -the body moves, and by reason of their
various shades make it appear-very rough. There are
dikewise some Mnirs to be perceived. It turns rourd as
upon an axis when it moves.

"'The véridis is found in the spring:in ditches of stand-
-ing water ; and in eome of its statcs has a considerable
resemblance to the last, but has a much greater power
of changing its shape. It is naturally cylindrical, the
lower end sharp, and divided into two parts ; but some-
times contracts thehead and tail so as to assume a sphe-
rical figure.

The setifera is found in salt water, but seldom.
It is small, the body rather opaque, and of a round fi-
gure. 'The upper part is bright, and smaller than the
vest: the trunk is more opaque; the tail-sharp,- and
near it a little row of short hairs. It has a slow rotato-
1y motion.

" The “/kirta was likewise found in salt water. It is
opaque and cylindrical ; and when in motion, the bedy
appears to be surrounded with rows of small hdirs sepa~
rated from esch other.

‘The s is foond in water which has been
&ept for several months. It is membranaceous, round-
ish, and white, -with two blackish points in the fore
part, the hinder part being furnished with a slender
sharp tail. [t has-orbicular intestines of different sizes
in the middle; the larger of them bright. The mo-
tion is vacillatory; and in swimming it keeps one
;ﬂge of the lateral membrane upwards, the dther folded

wn.

The tripos isflat, pellueid, triangular, having each
angle of the base or fore part bent down into two linear
arms, the apex of the triangle prolonged into a tail. It
is found in salt water.

XIL. Leucophra.

An invisible, pellucid, and ciliated worm.

The marmilla is of a dark colour, and filled with glo-
bular molecules ; short hairs are curved inwards ; and
it occasionally projects and draws in a little white pro-
tuberance. It is pretty commen in marshy water.

line. It is found in salt water.

The bursata is found in salt water, and is similar in
many respects to the former. It is of a long oval sl\a{;t,
bulging in the middle, and filed with gieen molecules,
everywhere ciliated except at the apex, which is trun-
cated and shaped somewhat like a purse ; the hairs are
sometimes collected into little fascicles.

The posthuma is globular, and covered as it were'

- with a pellucid net ; 1s found in fetid salt water.

The signata is common in salt water in the months of
November and December. " It is oblong and subdepres-
sed, with a black margin filled with little molecules,
but more particularly distinguished by a curved line in
the middle spmewhat in the shape of the letter S ; one
end of which is sometimes bent into the form of a.small
spiral. '

XIIL. Trichoda. .
An invisible, pellucid, hairy worm.

The gyrinus 18 one of the smallest of this genus, and
is found in salt water. It is smooth and free !Bx:m hairs,
except at the fore part, where there are a few.

The nigra was found in salt water, and has an opague
body; but when at rest one side appears pellucid.
‘When in violent motion, it scems eptirely black. '

The pubes is fourd in water where duckweed grows,
chiefly in the month of December. It has a buuch
above the-hind part marked with black spots, depressed

_towards the top, a -little folded, and somewhat convex

on the under part. ‘The apex is furnished with hairs,
but they are -seldom visible till the creature is in the
agonies of death, when it extends and moves them ve-
hemently, apd attempting as it were to draw in the very
last drop of water.

The patens is found in salt water ; and is of a long
cylindrical shape, filled with molecules, the fore part
bright and clear, with a long opening near the top which
tapers to a point, and is beset with hairs.

The striata is found in the moanth of December in
river water. It is a-beautiful animalcule, of a fox co-
Jour. It is of an oblong shape, the lower end some-
what larger than the other. It bas a set of streaks
runnin m one end to the other, and at the abdo-
men a double row of little eggs lying in a transverse di-
rection.

The vvula is found in the infusion of hay and other
vegetables. ‘It is six times bonger than broad, round,
flexuous, of an equal size,-the greater part filled with
obscure molecules; the fore part rather empty, with
an alimentary canal and lucid globules near the middle.
The margin. of the fore part is covered with short
hairs.

The linter isfound in an infusion of old grass. Itis
egg-shaped, oblong, with both extremities raised so that
the bottom becomes convex, and the upper part de-
pressed like a boat : it is of different shapes at different
ages, and sometimes has a rotatory motion.

-The paxtllys is found in salt water; and is long, full
of gray molecules ; the fore part truncated and bairy,
snsr:ather smaller than the other.

The vermicularis is found in river water ; and is pel-

D2 lucid
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Micro- lugid in the fore part, with the hind part full of mole-
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cules.

The meliteea is found in salt water, but very rarely.
It is oblong, ciliated, with a globular apex, a dilatable
neck, and a kind of peristaltic motion perceivable with-
in it.

The perillum is frequently found in marshes. Itis
cylindrical, pellucid, muscular, aud capable of being
folded up. f: appears double ; the interior part full of
molecules, with an orbicular muscular appendage, which
it cap opsn and shut, and which forms th¢ mouth. The
external part is membranaceous, pellucid, dilated, and
marked with transverse streaks ; and it can protrude or
draw in the orbicalar membrane at pleasure. Some
have four aﬂicglsﬁons in the tail, others five; and it
has two pairs of bristles, one placed at the second joint,
the other at the last. .

The delphis is found in river water. It is smooth,
pellucid, having the fore part dilated into a semicircle,
g:dmﬂy decreasing in breadth towards the tail. The

nt is bairy, the hairs standing as rays from the se-
micircular
tracted.

The delphsnus is found in hay that bas been infosed
for some months. It is pellucid, smooth, and egg-sha-
ped ; the hinder part terminating in a tail about half
the length of the body, dilated at the upper end, trun-
cated, and always bent upwards. It moves sometimes
on its belly and sometimes on its side.

The rostrata is found in water where duckweed has
been kept. It is depressed, capable of changing its
shape, yellow, with long ciliated hairs ; it has i%lur feet
tapering to a point, one of them longer than the rest.
Both feet and hairs are within the margin. The shape
of the body is generally triangular; the apex formed
into an obtuse beak, which the creature sometimes
draws in so that it appears quite round.

The charon was found in salt water. It is oval, and
resembles a boat as well in its motion as shape ; the up-
per part is hollowed, the under part furrowed and con-
wfr:x 3 the stern round, with several hairs proceeding

om 1t.

XIV. Kerona.
An invisible worm with horas.

 The rastellum is found in river water. It has three
rows of horns on the back, which occupy almost the
whole of it.

The cypris is found in water covered with lemna. It
is somewhat of a pear shape, compressed, with a broad
gnd blunt fore part; the front fyrnished with hairs, or
little vibrating points inserted under the edge, shoster
{n the hind part, partly extended straight, and partly
bent down, having a retrograde motion.

The calvitium 1s found in the infusion of vcgetables.
[The body is broad and flat, both sides obtuse, filled
‘with black molecules, and. there is a black spot near
the hinder part, where there are likewise a few short
bristles.

The pustiata is.fopnd. in salt water. Itis owval, con-
vex; one edge of the hinder part sinuated, bpth ends
set with hairs, and some horns ou the fore part,
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: one of the edges is sometimes con- -
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XV. Himantopus. -
A pellucid, invisible, and cirrated worm.

The acarus is lively, conical, ventricose, full of
black molecules, with a bright and transpareat fore
part. The lower part of the apex has rows of long
hairs on the under part set like rays. Four locks of
long crooked hair or feet proceed from the belly, and
it is continually moving these and other hairs in various
directions.

The /udio is a lively diverting animalcule, smooth,
pellucid, full of small points, the fore part clubbed and
a little bent, the hinder part mirrow ; the base oblique-
ly truncated, and termipating in a tail stretched out
transversely. The top of the head and middle of the
back are fornished with long and vibrating hairs ; three
moveable and flexible curls hang down from the side
of the head at a distance from each other. When the
creature is at rest, its tail is curled ; but when in mo-
tion, it is drawn tight and extended upwards.

The sannio is found, though seldom, in water where
the lemna grows. The cilia are longer than the hairs,
and are continually vibrating: it has two moveable
curls hanging on the side of the head.

The charon is found in sea water, but rarely. It is
oval, pellucid, and memhranous, with longitudinal far-
rows and several bent diverging rows of hair below the
middle, but none on the hinder part.

XVI. Vorticella.

A naked worm with rotatory cilia, dpble of contract-
ing and extending itself.

The lunifera, is found in salt water ; has the fore part
obtuse, the base broad, and hollowed away like a cres-
cent, with a short protuberance in the middle of the
concave part: the fore part is ciliated.

The bursata is found in salt water, and is ventri-
cose, crammed with molecules ; the fore part trancat-
ed, and both sides of it pellucid : there is a prominent
papilla in the middle, which when the animalcule is at
rest appears notched, the edge of the aperture beiug
ciliated 5 the hajrs are capable of moving ia various di-
rections, .

The sputarium is found in Qctober, with the lesser
lemna, and is one of the most singular of the microsco-
pic animalcules, When viewed sidewise, it is sometimes
nearly cylindrical, only tapering a little towards the
hinder part, and having a broad pellueid edge. Viewed
from the top, it has sometimes a broad or disk,
furnished with radiating hairs, the under part centract~
ed into a globular shape, of a dark green colour, and
filled with small grains.

The multiformas is found in salt: water, and very much
resembles the former. ,

The nigra is found in August in meadows covered
with water. It may be seen with the naked eye, ap-
pearing like a black point swimmirg on the surface.
Through the microscope it appears as a small conical
bedy, ohtuse and ventricose at one end, and acute at
the other. When the extremities are extended, two
small white haoks become visible, by the wsuhno:l ::

w
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manner oan the top of the water.

The ocreata is met with in rivers, though very sel-

dom, and in shape somewhat resembles the lower part
of a boot. The apex of the upper part is truncated and
ciliated, the heel pointed, and the foot round.
. The is a8 broad as long, and the apex trunca.
ted and ciliated ; both angles of the base projecting out-
wards, one somewhat like a wart, the other like a fioger.
1t is found in marshy waters.

The papillaris is likewise found in marshes where the
conserva nitida grows. It is ventricose ; the fore part
truncated, with a papillary tail, and a beautiful papil-

hr{‘becxcnesceoee on the side.

cratagaria is found in the manth of April, both
in the mud and on the tail of the monoculus quadricor-
nis. They are generally heaped together in a spherical
farm, and united to one common stalk. They are like-
wise often to be found without a pedicle, the body ra-
ther contracted, the aperture circular, and surrounded
with a marked margin. It has two small arms ; and
with a powerful magnifier a violent rotatory motion may
be observed. Sometimes an individual will separate
from the community, and move in a kind of spiral line
for a little time, and then go back to the rest.

The rotatoria is the wheel animal described by Mr
Baker ; and of which an account is given ander the
article ANIMALCULE.

The furcata is commonly found in water, and has
a cylindric body with a rotatory organ, consisting of a
row of hairs at the apex : the tail 18 divided iato two
perts, tarning a little inwards. When at rest it joins
the cegmeants of the tail, but opens them when in mo-
tion. -

The citrina is found in stagnant water; the head
foll of molecules, round, everywhere of an equal size,
and very transparent. Both sides of the orifice are ci-
liated, and each has a rotatory motion, appearing some-
timeob without and semetimes withia the edge of the
mouth.

The convalleria is the same with the bell-animal
mentioned by Mr Baker. 8ee the article ANimar-
CULE.

The acincea inbabits that whitish substance which
often entirely covers plants, wood, shells, 8&c. 'When
this substance is examined by a microscope, it appears
to be whelly composed of living animels of the polype
kiu::.k See PoLyrE. 4

pyrane.
The amastatsca ¥ See the article PoLyPE,
The digriaks. : .

XVIL. Bracksomus.

A contragtile worm, covered with a shell, and furnished
with rotatory cilia.

The. patelin is found in marshy water in the winter-
time. It is omivalve, the shell oval, plain, crystal-
line, with the.anterior part terminating in two acate
points on both sides, theugh the- intexvening space is
commonly fitled up with. the head of the animal. By
these peints it fastens itself, and whirls about the bod
mt. TXe retatery cilia-are perceived with great dif-

ty.

[ 29 ]
Micro. whith it moves in the water, and it probably bas a ro-
xope. tatory organ: it moves continually in a vacillating
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To what has bcen already said en this subject, under Miero.

the article ANIMALEULE, we shall bere add the follow-
ing observations from Mr Adams.—* How many kinds
of these invisibles there may be (says be), is yet un-
known ; as they are discerned of all sizes, from those
which are barely invisible to the naked eye, to such as
resist the force of the microscope as the fixed stars do
that of the telescope, and with the greatest powers bi-
therto invented appear- only as so many moving points.
The smallest living creatures our instruments can show,
are those which inhabit the waters ; for though animal-
cula equally minute may fly in the air, or creep upon
the earth, it is scarcely possible to get a view of them ;
but as water is transparent, by confining the creatures
within it we can easily observe them by applying a drop
of it to the glasses.

“ Animalcules in general are observed to move in
all directions with equal ease and rapidity, sometimes
obliquely, sometimes straight forward ; sometimes mov-
ing in a circular direction, or rolling upoa one another,
running backwards and forwards through the whole ex-
tent of the drop, as if diverting themselves; at other
times grecdily attacking the little parcels of matter they

meet with. Notwithstanding their extreme minuteness, .

they know how to avoid obstacles, or to prevent any in-
terference with one another in their motions : sometimes
they will suddenly change the direction in which they
move, and take an opposite one; and, by inclining the

glass on which the drop of water is, as it can be made.

to move in any direction, so the animalcules appear to
move as easily against the stream as with it. When the
water begins to evaporate, they flock towards the place
where the fluid is, and show a great anxiety and un-
common agitation of the organs with which they draw
in the water. 'These motions grew languid as the wa-
ter fails, and at last cease altogetber, without a-possibi-
lity of renewal if they be left dry for a short time.

They sastain a great degree of cold as well s insects, .

and will perish in much the same degree of heat that
destroys insects. Seme animalcules are preduced in wa-
ter at the freezing point, and some inseets live in snow.
—By mixing the lesst drep of urine with the water in

which they swim, they instantly fall into convulsions .

and die.

¢ The same rule seems to hold good in those minute
creatures, which is ebservable in the larger animals,
viz. that the larger kinds are less numerovs than such
as are smaller, while the smallest of all are found in
such multitudes, that there seem to be myriads for one
of the others. They increase in size, like other animals,
from their birth wntil they bave attainsd their full

growth ; and when deprived of proper-nourishment, .

they in like manner grew- tliin and perish.”
he medes of tion among these animalcules
are various, and the observation of them is extremely

curious. Some maltiply by-a tramsverse division, as is.
obeerved under the article ANIMALEULE: and it is re. .

markable, that though in general they avoid one an-
other, it is not uncommon, when one is nearly divided,
to sce another push itself upon the smmll neek which
joins the twe bodies in order te accelerate: the sepwra-
tion.—Others, when about to multiply, fix themeelves

-to the bottom of the water; then becoming first ob-
long, and afterwards reund, tern rapidly as on a centre, .

but perpetoally varying the direction of their retatory

motion.

scope.
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atiers.  motion.  In a little time, two lines forting a cross are

scope.

ccontn  Fig. 3. 33. represent the cggs of tho phalwna -

perceived ; after which the spherule divides into four,
which grow, and are again divided as before. A third
kind multiply by a longitudinal division, which in some
begins in the fore part, in others in the hind part; and
from others a small fragment detaches itself, which ina
short time assumes the shape of the parent animalcule.
Lastly, others propagate in- the same manner as the
more perfect animals.

In our observations under the article ANIMALCULE,

- we suggested some doubts whether all those minute bo-

dies which go under the name of animalcules really deo
enjoy animal -ife-; or-whether they are not in many
cuses to be accounted only inanimate and exceedingly
minute points of matter actuated by the internal motion
of the fluid. This has also been the opinion -of others:
bat to all hypotheses of this kind Mr Adams makes
the following reply : ¢ From what has been said, it
clearly appears, that their motions are not purely me-
chanical, but are produced by an internal spontaneous
principle ; and that they must therefore be placed
amoog the olass of living animals, fer they possess the

* strongest marke and the most decided characters of ani:

mation ; and, consequently, that there is no foundation

- for the -supposition of a chaotic and neutral kingdom,
- which ean -only have derived its origin from a very

transient and superficial view of these animalcules.—It

* mmny also-be further observed, that as we see that the
- miotiens" of the limbs, 8&c. of the ]

r animals, are
produced by the mechanical construction of - the bedy,
and the action of the soul thereon, and are foreed by
the ocular demonstration which arises from anatomical

- dissection to acknowledge this mechanism which is

adapted to produce the various-mosions necessary to the

" animal; and as, when we have recourse to the micro-

scope, we find those pieces which had appeared to the

* naked eye as-the primary mechanical causes of: partica-

lar-motions, to consist themselves of lesser parts, which
are the causes of motion, extenston, 8c. in the Jarger;
when the structure therefore-can be traced no farther
by the eye, or by the glasses; we have no right to con-
elude that the parts which are -invisible are not equally
the stibject of mechanism : for this-would be only to as.
sert in other words, that a thing may exist because:we
-see and feel it, and have no existence when it is not-the

* object of our senses.—The same train of reasoning may

be applied te microscopic insects and animalcula: we
sec them move ; but because the muscles- and -members
which occasion these-motions-are mvisible,-shall we in-
fer tliat they have not muscles; with organs appropri-
dted to the motion of the whole and its- parts ? ~To say
that they exist not beeause we camnot-perceive'them,
would not be a rational conelusion. Qur senses -are
indeed given us that we may comprehend some effects §
but then we havé-also & mind, with reason, bestowed
upon us, that, -from the- things which we do perceive
with our senses, we may deduce - the nature of those
causes and effects which are imperceptible to the cor-
poreal eye.” :

Leaving these speculations, however; we shall now
proceed to give a particular

Esplanation of the figures of- the various animals,
with their parts, ova, &c. represented sn the plates.

fig. 33. 33. Deustria; as they are taken from .the -tree to- which
.2

v
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they adlicre, dnd wagnified by the microscepe. The rierin

strong ground-work visible in many places sbows

and this connexion .is strengthened by a very te-
nacious substance interposed betweea the eggs, and

filling up the .vacant spaces. .Fig. 3‘2‘ shows a vertical Fig. 34.

section of the eggs, exhibiting
Fig. 35. is an horizontal section th
of the egg. These eggs make a beautiful appearance
through the microscope. The small figures a, b, c, re-
present the objects in their-natural state, without being
magnified.

r oval shape.~—

Fig. 36. shows the larva of the musca chameleon, an-Fig se.

aguatic insect. ¥When viewed by the naked cye, it ap-
pears (as bere represented) to be compased of twelve
annular divisions, separating it into an head, thorax,
and abdomen ; but it is not easy to distinguish the two
last parts from each other, as the intestines ke equally
both in the thorax and abdomen. -The tail is fornished
with a fine crown or cirsle of bair &, disposed in the
form of a ring, and Ly this means it is supported on
the surface of the sater, .the head and body hanging

down dowards the -bottom; .in which posture it will

sometimes remaio-for.a . considerable time.tvithout an
motion.—When it bas a miad. to sirk to the bottom,. it

closes the hairs of the ring, as in‘ég. 37 :Thusan-hel- Fig, 34,

low space is formed, including a-stmall bubble of air;
by enlarging or diminiahing . which, :it- can rise or sink
in the water at pleasure. When the bubble escapes, the
jnsect can.replace it from the pulmonary tubes, and
sometimes considerable ~quantities of air may be seen
to escape from the tail:of .the worm into the common
atmosphere ;* which -operation may easily be observed
when the werm is placed in a glass of water, and af-
fords an interesting spectacle. The snout of this in-
sect is divided into-three parts, .of which.that in the
middle is immoveable ; .the other:two, which grow

-from the sides of the middle one; are moveable, and

vibrate like the: tongues of lizards or serpents. In these
lateral patts lies moet of the creature’s strength ; for it
walks upon them when out of the water, appearing to
walk on its mouth, and to use: it.as the parrot does its
beak to assist it in-climbing.

The larva is shown, fig. 38. as it appears throngh a
microsoope. It grows narrower towards the head, is
largest about that part which we may call the thorax,
all along the abdomen, and -terminates at
length in & sbarp tail surrounded. with bairs, as has al-
ready been mentioned. The twelve annular divisions
are now extremely visible, and are marked by numbers
in the plate. .The skin -appears somewhat bard, and
resembling shagreen, being thick set with graina pret-
ty equally distributed. It has nine holes, or spiracula,
probably for the purpose of breathing, on each side;
but it bas none of these on the tail division @, nor any
easily visible on the third from the head. In the lat-
ter, indeed, it has come very ‘small holes concealed un-
der the skin, near the place where the embryo win
of the future fly are hid. ‘It is remarkable says
Adamis) that caterpillars, in general, have two rings
without these spiracula, perbaps because they change
into flies with four wings, whereasthis worm produces
a fly: with only two.” :The skin of the larva is adorn-
ed with oblong black furrows, spots of a light colour,
and orbicular rings, from which there generally springs

: a

scape.
the gum by which they are fastened together ; “——v—ad

-the middle Fig. 3.

Fig. 38..
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Micro- 2 hairj but only those bairs which grow on the insect’s  tail answers the double purpose of swimming and breath-  iero-
sope. _sides are represented in the figure. Therearealsosome ing, and through it the insect receives what is the prin-  scope.

L e

latger hairs here and there, as at c ¢. The difference
of colour, however, in this-worm arises only from the
quantity of grains in the same space; for where they
are in very great numbers, the furrows are darker, and
paler where they are less plentifal. :

The bead d is divided into three parts, and covered
with a skin which has hardly any discernible grains.—
The eyes are rather protuberant, and lie near the snoat ;
on which last are two small horns at # #. It is crooked,
and ends in a sharp point as at £ The legs are placed
near the snout between the sinuses in which the eyes
sre fixed. Each of these legs consists of three joiats,
the outermost of which is covered with stiff hairs like
bristles £ . From the next joint there springs a horny
bone 4 A, used by the insect as a kind of thumb; the
joint is also composed of a black substance of an inter-
mediate hardness between bone and horn ; and the third
joint is of the same nature. In order to distinguish
these parts, those that form the upper sides of the mouth
and eyes maust be separated by means of a small knife ;
after which, by the assistance of the microscope, we
may perceive that the leg is articulated by some parti-
calar ligaments, with the portion of the insect’s mouth
which answers to the lower jaw in the human frame.
We may then also discern the muscles which serve to
move the legs, and draw them up into a oavity that
lies between the snout and those parts of the mouth
which are near the borns 7 2. The inseet walks npon
these lega, not only in the water, but on the land also..
It likewise makes use of them in swimming; keeping its
tail on the surface coutiguous to the air, and hanging
downward with the rest of the body in the water. In
this situation, the only perceptible motion it has is in
its legs, which it moves in a most clegant manver; from:
whence it is reasonable to conclude, that the most of
this creature’s strength lies in its legs, as we have al-
ready observed.

snout of this larva is black and hard : the back
part quite solid, and somewhat of a globular form ;. the
front f sharp and hollow. Three membranaceons di-
visions may be perceived on the back part; by means
of which, and the pwscles contained in thie snout, the
creatare can contract or expand- it at pleasure.

The extremity of the tail is surrounded with thirty
bairs, and the sides adorned with others that are small-
er; and here and there the large bairs branch out into
smaller ones, which may be reckoned single bairs. Ail
these have their roots in the outer skin, which in this
place is covered with: rough grains, as may be observ-
ed by catting it off and holding it igainst the light
upon a slip of glass. Thus also we find, that at the ex-
tremities of the hairs therc are grains like those on the
skin 3 and in the middie of the txil there is a small open-
iag, within which are minute holes, by which the inseet
takes in and lets out the air it breathes. These hairs,
however, are seldom disposed in such a reguolar orderas
is represented in fig. 38. vnless when the insect floats
with the body in the.water, and the tail with its bairs &
little lower than tbe surface, in which case they are dis-
posed exactly in the order delineated in the plate. The
least motion of the tail downwards produces a concavity
in the water ; and it then assumes the figure of a wine
glass, wide at the top and narrow at the bottom. The

ciple of life and motion to all animals.
these hairs also it can stop its motion when swimming,
and remain suspended quietly without motion for any
length of time. Its motions in swimming are very
beautiful, especially when it advances with its whole
body floating on the surface of the water, after filling
itse{f with air by the tail.—To set out, it first bends
the body to the right or left, and then contracts it
in the form of the letter S, and again stretches it out
in & straight line: by thus contracting and then ex-
tending the body alternately, it moves on the surface
of the water. It is very quiet, and is not disturbed by
bandling.

These creatures are commonly found in shallow
standing waters in the beginning of June : but some
years much more plentifully than others. They crawl
on the grass and other plants which grow in such wa-"
ters, and are often met with in ditches, floating on the
surfiace of the water by means of their tail, head
and thorax at the same time banging down; and in
this posture they turn over the clay and dirt with their
snout and feet in search of food, which is commonly
‘a viscous matter met with in small ponds and ditches.
It is very harmless, though its appearance would seem’
to indicate the contrary. It is most easily killed for
dissection by. spirit of turpentine. '

- Fig. 39. shows in its natural cize a-beautifol imsect, Fig. 39
_described by Linneus under the name of s dor-

sigera, and which appears to be a kind of intermedi-
ate genus between = sphex and a wasp. - The antennee
are black and cylindrical, increasing in thickness to-
wards the extremity; the joint nearest the head.is
yellow ; the head and thorax are black, encompassed
witha yellow line; and furnished with a cress line of the
same colous near the head. The scutellum i» yellow,
the abdomen black, with two yellow bands, and a
deep spot of the same colour on each side between the
bands. A deep polisbed groove -extends down the
back from the thorax to the aaus, into which the
sting turns and is deposited, leaving the anus very cir-
cular; a yellow line ruus on each-side of the sting.—
The anus and whole body, when viewed with a small
magnifier, appear punctwated ;. but when these points
are seen through a large magnifier, they appear: hexa-

nal. Fig. 40. shows the -insect very mwch magni

ed. Fig. 41. gives a side view of it magnified m a
smaller degree.

Fig. 42. shows an insect discovered by Mr Jobn- Plate
Adums. of Edmonton, as he happened to be at an CCCXLIL
It was first seen by some labouring people 98- 42

..
who were there at the time, by whom it was conjec~
tured to be alouse witli unusually loog horns, a mite,
&e. Mr Adams bearing the debate, procured the
insect; and baving viewed it through a microscope, it
ted the appearance exhibited in fig. 42.. The
nsect seems to.be quite distinet from the phalangium
caucroides of Linnzeus. The latter has been-described
by several authors, but none of their descriptions agree
with this. The abdomen of -this iwsect is more ex-
tendded; the olaws larger, and much more obtuse; the
body of the other- Leing nearly orbicular, the claws
slender,. and almost termunating in a point, more trans~
parent, apd of a.paler: colour.  Mr Marsham has one
ms

By means of ™

g Fig. 40,41
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" Micro- in his poesession mot to be distinguished frem that re-

scope. nted in fig. 42. excepting onl
, prese g 4 plng

. upon a piece of writing paper;

that it wants the
break or dent in the elaws, which is so censpicuous
in this. He found that insect firmly fixed by its claws
to the thigh of a large fly, which he caught on a
“fower in x in the first week of August, and from
which he could not disengage it witheut great difficuls
-ty, and tearing off the leg of the fly. Fhis was done
he was surprised
te see the little creature spring forward a quarter of
#n inch, sud again seize the thigh with its olaws, so
that be had great difficulty in disengaging it. The na-
tural size of this creature, whiobiV?:Adoms calls the
lobister<snscet, 18 exhibited at q. .

so called from the larva of the insect feeding upon that
plant. It is = common insect, and very besutiful. It
18 of ‘an oblong figure, with black antennes, composed
of many joints, nearly oval. The bead is a deep and’
bright blue ; the thorax red and oylindridal : the elytra
are blue, with a yellow margin, and having three spote
of the same colour on each; one at the base, of aw
oblong form, and two united with the margin: the
legs are black ; but the under side of the belly is of
the same blue colour with the elytra and head. This
dittle animal, when viewed by the naked eye, scarcely
: 3

32 ]
appears to deserve any notice ; but when examised by Micro-
-the mictoscope, is one of the most pleasing opague ob-

MIC

jeots we have. It is found in June on the \
after it bas run to seed ; and it is shown. of its nstaral

‘size at d. De Geer says that it is very scarce in Swe-
-den.
Fig. 47. shows an insect of a shape sb remarkable; Fig ¢;.

that natarslists have beenm at a loss to determine the
enus to which it belongs. In the Fauna Suecica,
%émmus makes it an attelabus : but in the last edition
of the Systema Naturse, it is ranged as a meloe, un-
der the title of the Meloc momoceros ; though of this
aloo there seems to be some doubt. 'The true fignre of
it can only be discovered by a very geod microecope.

Tig 43 Fig. 43. shows the insect named by M. de Geer The bead is black, and appeirs to be hid or buried
sdpus, oh adcount of the bladders at its feet, under the thorax, which projects forward like a born :
(Thripe physapus, Lin.). This inseet is to be foundin the antennzx aré composed of many joints, and are of
grest pleity ‘upon the flowers of dandelion, 8c. in a dirty yellow colour, as well us the feet: the hinder
Fig. 44 “the spring and summer. It has four wings, two up- part of the thorax is reddish, the fore part black.—
°  per sad two under omes (represented fig. 44.); but The elytia are yellow, with a black longitudinal line
-the two uridermoet are met to be perceived without down the suture ; there is a band of the same colour
. great diffiowity. Fhey are very long; and fixed to the near the apex, and also a black point near the base, the
upper part of the breast, lying horizontally. Both of whole animal being curiously covered with bair. The
-them are rather pointed towards the edges, and have natural size of it is shown ate. It was found in
-a strong verve runaing round them, which is set with May. Geoffroy says that it lives upon umbelliferous
a bair fringe tufted at the extremity. The evlour of plunts.
these wings is whitish : the body of the insect isblack 3 . Fig. 48.—54. exhibit the anatomy of the cossus ca* Plate
the head small, with two large reticular eyes. The an- terpillar, which lives on the willow. The egg from CCCXLIHL
tennee are of an equal size throughout, and divided in- which it proceeds is attached to the trunk of thefis 45=—s4
to six oval picces, which are articulated together.— tree by a kind of viscous juice, which soen becomes
The extremities of the fcot are furnished with a mem- so hard that the rain cannot dissolve it. The egg it-
branaceous and flexible bladder, which it can throw self is very small and sphereidical, and, ihen examined
out or draw in at pleasure, = It presses this bladder by the microscope, appears to have broad waving fur
against the substances on which it walks, and thus rows running through the whoje length of it, which are
seems to fix itsell to them ; the bladder sometimes ap-  again cressed by close streaks, giving it the appearance
pears concave towards the bottori, the concavity dimi~ of a wicker basket. It is not exactly known wha¢
pishing as it is less pressed. The imsect is represented time they are hatched ; but as the small caterpillars
. of its natural size at &. appear in September, it is probable that the eggs are
‘Hig 45 Fig. 45. represents the cimes striatus of Linneeus, hatched some time iv August. When small, they are
remarkable for very bright and elzﬁmly disposed generally met with under the bark of the tree to which
colours, though few in number. e head, pro- the eggs were affixed ; and an aqueous moisture, oozing
boscis, and thorax, aré black : the thorax orma- from the hole through which they got under the bark,
. mented with yellow spots; the middle one large, is frequently, though not always, a direction for find-
and occupying almost one-third of the posterior part; ing them. These caterpillars change their colour but
the other two are on each side, and triangular. very little, being nearly the same when young as when
‘'The scutellom has two yellow oblong spots, pointed old. Like many others, they are ¢apable og spinning
at each end. d of the elytra is a bright as soon as they come from the egg. They also change
yellow; spotted and striped with black. The nerves their skin several times; but as it is almost impossible
are yellow ; and there is a brilliant triangular spot of to rear thém under a glass, so it is very difficult to
orange, which unites the crustaceous and membrana- know exactly how often this moulting takes place.—
ceous parts; the latter are brown, and clouded. Itis Mr Adamd conjectures that it is more frequently than
found in the elm tree in Jone. Itis répresented of its the gemralit{ of caterpillars do, some baving been
natural size at ¢, observed to change more than nine times.
Fig. 46. Fig. 46. shews the chrysomela asparagi .of Linnscus, The cossus generally fasts for some days previous to

the moulting ; during which time the fleshy and other
interior parts of the head are detached from the old
skull, and retire as it were within the neck. The new
coverings soon grow on, but are at first very soft.—
‘When the new skin and the other parts are formed,
the old skin is to be opened, and all the members with-
drawn from it; an operation naturally difficult, but
whith mnst be rendered more so from the soft and weak
state of the creature at that time. It is always much
larger after each change.

rom Mr Lyonet’s experinients, it appears, that the

€gssus
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Micro- cossus generally passes at least two winters, if net sed in the figures; but to the first of these the word :jcro-
«ope-  three, before it assumes the pupa state. At the ap- ring is affixed, and to the second, division. To facili- scope.
proach of winter, it forms a little case, the inside of tate the description of this animal, M. Lyonet supposed “=——v~*

which is lined with silk, and the outside covered with
wood ground like very fine saw-dust. Duriag the
whole season it neither moves nor eats.

This caterpiliar, at its first appearance, is not above
one-twelfth of an inch long; bat at last attaine the
length of two, and sometimes of three inches. In the
wonth of May it prepares for the pupa state ; the first
care being to find a bole in the tree sufficient to allow
the moth to issue forth; and if this caonot be found,
it makes one equal in size to the future pupa. It then
begins to form of wood a case or cene; umiting the
hits, which are very thin, together by silk, into the
form of an ellipesid, the outside being formed of small
bits of wood joined together in all directions ; taking
~ care, however, that the pointed end of the case may
always be opposite to the mouth of the hole: havin
finished the outside of the case, it lines the inside wit
a silken tapestry of a close texture in all its parts, ex-
cept the pointed end, where the texture is looser, in
order to facilitate its escape at the proper time. The
caterpillar then places itself in such a posture, that the
bead may always lie towards the opening of the hole
in the tree or pointed end of its case. Thus it re-
mains at rest for some time : the colour of the skin first
becomes pale, and afterwards brown; the interior
parts of the head are detached from the skull ; the
legs withdraw themselves from the exterior case ; the
body shortens ; the posterior part grows small, while
the anterior part swells so much, that the skin at last
barsts ; and, by a variety of motions, is pushed down
te the tail ; and thus the pupa is exhibited, in which
the parts of the future moth may be easily traced.—
The covering of the pupa, though at first soft, hu-
mid, and white, soon dries and bardens, and becomes
of a dark purple colour ; the posterior part is move-
able; but not the fore part, which contains the rudi-
ments of the head, legs, and wings. The fore-part of
the popa is furnished with two horns, one above and
the other under the eyes. It has also several rows of
points on its back. It remains for some weeks in the
case ; after which the moth begins to agitate itself, and
the points are then of essential service, by acting as a
folcrom, upon which it may rest in its endeavours to
proceed forward, and not slip back by its efforts for
that purpose.

The moth generally continues its endeavours to open
the case for a quarter of an hour: after which, by re-
doubled efforts, it enlarges the hole, and presses - for-
ward until it arrives at the edge, where it makes a full
stop, lest by.sdvanciog further it should fall to the
fc ime, it begi dise itself entirel
of some time, it ns to itself entirely;
and baving rested for some hounrfnvgn?th its head nyp-
wards, it becomes fit for action. Mr Marsham says,
that it generally pushes one-third of the case out of
the hole before it balts. :

_The body of the caterpillar is divided into twelve
rmgs, marked 1, 2, 3, &c. as represented in fig. 48,
49, 50, §1. each of which is distinguished from that
whi s, and that which follows, by a kind of
neck or hollow; and, by forming boundaries to the

we make twelve other divisions, likewise expres-
oL. XIV, Part 1. t

’r having in this manner reposed itself’

a line to pass down through the middle of the back,.
which he callell the superior line, because it marked
the most clevated part of the back of the caterpillar;
and anotber, passing from the bead down the belly to
the tuil, he called the inferior line.

All caterpillars have a small organ, resembling an
elliptic spot, on the right aud left of each ring, ex-
cepting the second, third, and last ; and by these we
are furnished with a further subdivision of thia caterpil-
lar, viz. by lines passing through the spiracula, the one
on the right side, the other on the left of the caterpil-
lar. These four lines, which divide the caterpillar
longitudinally into four equal parts, mark each the
place under the skin which is occupied by a cansider-
able viseus. Under the superior line lies the heart, or.
rather thread of hearts ; over the inferior line, the spi-.
nal marrow ; and the twe tracheal arteries follow the
course of the lateral lines. At equal distances from
the superior and two lateral lines, we may suppose
four intermediate lives. The two between the supe-
rior and lateral lines are’ called the intermediate supe-
rior ; the two others opposite to them, and between
the lateral and inferior lines, are called the interme-
diate inferior.

Fig. 48, 49- show the muscles of the caterpillar, ar-Fig. 48,"
raoged with the most wonderful symmetry and order, and 4.

especially when taken off by equal strata on both sides,
which exhibits an astonishing and exact form and cor-
respondence in them. The figures show the muscles
of two different caterpillars opened at the belly, and
supposed to be joined togetber at the superior lines.
The muscles of the back are marked by capitals; the
tric muscles by Roman letters ; the lateral ones by

sreek characters. Those marked # are called, by M. .
Lyonet, dividing muscles, on account of their situa-
tion. '

The caterpillar was prepared for dissection by being
emptied, and the muscles, nerves, &c. freed from the
fat in the manner formerly directed: after which the
following observations were made.

The muscle A in the first ring is double; the ante-
rior one being thick at top, and being apparently di-
vided into different muscles on the upper side, but
without any appearance of this kind on the under side.
One insertion is at the skin of the neck towards the
head ; the other is a little above ; and that of the se- -
cond muscle A is a little below the first spiraculum, -
near which they are fixed to the skin.

The muscle marked » is long and slender, fixed by
its anterior extremity under the gastric muscles @ and
b of the first ring, to the circumflex scale of the base
of the lower lip. It communicates with the muscle
c of the second ring, after having passed under some
of the arteries, and introduced itself below the
mascle 4.

The muscle 8 is so tender, that it is scarcely possible -
to open the belly of the caterpillar witheut breaking
it. It is sometimes double, and sometimes triple.—
Anteriorly it is fixed to the posterior edge of the side
of the parietal scale, the lower fixture being at the mid-
dle of the ring near the inferior line.

There are three muscles énu-ked %5 the first affixed,

at
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Micro- at one extremity near the lower edge of the upper

scope.

N

of the parietal scale ; the other end divides itself
1nto three or four tails, fixed to the skin of ‘the cater-
pillar.under the muscle 3. The anterior part of the
second is fixed near the first ; the anterior part of the
third a little under the first and second, at the skin of
the neck under the muscle A. These two last ing
over the cavity of the first pair of limbs, are fixed by
several tails to the edge opposite to this cavity. In
this subject there are two muscles marked 3, but some-
times there is only one anteriorly ; they are fixed to
the lower edge of the parietal scale, the other ends be-
ing inserted in the first fold of the skin of the neck on
the belly-side. Fig. 5o. best represents the muscles 8
and J; as in that figure they do not appear injured by
an{ unnatural connection.
- In the second and four .following rings we dis-
cern two large dorsal muscles A and B. In the 7th,
and 1oth rings are three, A, B, and C; in
the 11th are four, A, B, C, aud D; and in the an-
terior part of the 13th ring are five, A, B, C, D,
and E. All these ranges of muscles, however, as
well as the gastric muscles g, b, c, d, appear at first
sight only as « single muscle, running nearly the whole
length of the caterpillar; but when this 1s detached
from the animal, it is found to consist of so many di-
stinct muscles, each consisting only of the length of
onie of the rings, their extremities being fixed to the
division of each ring, excepting the middle muscle @,
which, at the 6th, 4th, 8th, and gth rings, bas its in-
sertions rather beyond the division. KEach row of
muscles appears as one, because they are closely con-
nected at top by some of the fibres which pass from one
ring to the other.
'Fhe muscles A, which are 12 in number, gradually
diminish in breadth to the lower part of the last ring:
at the 8th and three following divisions they communi-

" cate with the muscles B, and at the 11th with D. In

. the subdivision of the 12th ring.

the lower part of the last ring, A is much broader than
it was in the preceding ring; one extremity of it is
contracted, and communicates with B; the lower in-
sertion being at the membrane I, which is the exterior
skin of the fecal bag. The muscles A and B, on the
lower part of the last ring, cannot be seen until a
Jarge muscle is removed, which on one ctide is fixed to
the subdivision of the ring, and on the other to the fecal

bag.

%‘be right muscles B, which are also 12 in number,
begin at the second ring, and grow larger from thence
to the seventh. They are usually narrower from thence
to the 12th ; the d:zciency in width being supplied by
the six muscles C, which accompany it from the 7th to
he muscles B and C
communicate laterally with the 8th, 11th, and 12th di-
visions. € is wanting at the subdivision of the 12th;
its place being here supplied by B, which becomes
broader at this part.

The first of the three floating muscles V originates
at the first ring, from whence it Bitroduces itself ‘under
N, where it is fixed, and then subdivides, and hides it-
self under other parts. The second begins at the second
division, being fixed to the anterior extremity B of the
second ring ; from thence directing itself towards the
stomach ; and, after communicating with the case of

~ the corpus crassum, it divides, and spreads into eight
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, muscles which run along the belly. The third begins Micro.
at the third division, originating partly at the skin, and scope.
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partly at the junction of the muscles B of the second
and third ring. It directs itself obliquely towards the
belly, meeting it near the third spiraculum; and branch-
ing from thence, it forms the oblique muscles of some
of the viscera.

The thin long muscle ¢, which is at the sabdivision
of the last ring, and covers the anterior insertion of the
muscle (a) where the ring terminates, is single. It be-
gins at one extremity of the muscle (c); at the fore
part of the ring runs along the subdivision round the
belly of the caterpillar, and finishes, on the other side,
at the extremity of a similar muscle C.

Fig. 49. shows the dorsal muscles of the cossus. To
view which in an advantageous manner, we must use
the following mode of preparation.

1. All the dorsal muscles, 35 in_number, must be
taken out, as well as the seven lateral ones already de-
scribed.

2. All the straight muscles of the belly must be taken
away, as well as the muscular roots (¢), and the ends
of the gastric muscles (¢), which are at the third and
fourth divisions.

3. At the second division the muscle ¢ must be re-
moved ; only the extremities being left to show where
it was inserted.

The parts being thus prepared, we begin at the third
ring ; where there are found four dorsal muscles C, D,
E, and F. The first one C, is inserted at the third di-
vision, under the muscles ¢ and «, where it communi-
cates by means of some fibres with the muscle £ of the
second ring ; proceeding from thence obliquely towards
the intermediate superior line, and is fixed at the fourth
division. As seon as C is retrenched, the muscle-D is
seen ; which grows wider from the anterior extremity :
it lies in a contrary direction to the muscle C, and is
inserted into the third and fourth divisions. The muscle
E lies in the same direction as the middle C, but not so
obliquely :* the lower insertion is at the fourth division ;
the other at tbe third, immediately under C. The
muscle F is nearly parallel to D which joins it; the
first insertion is visible, but the other is hid under the
muscles E and G at the fourth division.

In the eight following rings, there are only two dor-
sal muscles; and of these D is the only one that is com-
pletely seen. It is very large, and diminishes gradually
m breadth from one ring to the other, till it comes to
the last, sending off branches in some places.—E is
one of the strait muscles of the back ; and is inserted
under the dividing muscles 4, at the divisions of its own

ring.

511 the anterior part of the 12th ring there are three
dorsal muscles, D, E, and F. D is similar to that of
the preceding ring, marked also D, only that it is no
more than half the length ; terminating at the subdivi-
sion of its own ring. E is of the same length, and
differs from the muscle E of the preceding ring only
in its direction. F is parallel to E, and shorter than
it ; its anterior end does not reach the twelfth divi-
sion.

On the posterior part there is only one dersal
muscle, fastened by some short ones to the subdivi-
sion of the last ring, traversing the muscles w ; and be-
ing fixed there as if designcd to strengthen them, and

. to
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Micto. to vary their direction.—a Is a single muscle, of which  part has a larger muscle marked ¢, with several divi- Micra.
seope. sions ; one placed under &, with one extremity fixed scope.

the anterior insertion is visible, the other end being

== fixed to the bottom of the foot of the last leg; its

Tig 50 51-

use is te move the foot. The anterior part of the
muscle 8 branches into three or four heads, which
<cross the superior line obliquely, and are fixed to the
skin a little above it. The other end is fastened to the
membrane T. )

Fig. 5. and s1. show the muscles of the caterpillar
when it is opened at the back. The preparation for
this view is to disengage the fat and other extraneous
matter, as before directed.

The first ring has only two gastric muscles (c) and
{d) : the former is broad, and has three or four little
tails : the first fixture is at the base of the lower lip,
from whence it descends obliquely, and is fixed be-
tween the inferior and lateral line. The small muscle
{d) is fastened on one side to the first spiraculum ; on
the other, a titte lower, to the intermediate inferior
and lateral line ; and seems to be an antagonist to the
muscle P, which opens the spiracula. The posterior
Aixtare of 3 is under the muscle C, near the skin of the
neck; 8 is fixed a little on the other side of C, -at the
middle of the ring.

In the second ring there are three gastric muscles,
& &, and 7: g and A are fixed at the folds which termi-
vate the ring:; but only the anterior part of ¢ is fixed

" there. The muscle 4 is triple, and in one of the divi-

sions separated into two partss that marked ¢ comes
aearer the inferior line, and is fixed a little beyond the
middle of the ring, where the corresponding muscle of
the opposite side 18 forked to receive it.

In the-third ring, the muacle %, which was triple in
‘the foregoing ring, is only double here, that part which
is nearest the inferior line heing broadest : it has three
‘tails, of which only twe are visible in the figure. It.is
-exactly similar to that of the preceding ring ; and is
crossed in-the same manner by the muscle from the op-
1posite side of the ring. :

t the eight following rings, -the muscle f
which runs through them all is very bread and strong.
The anterior part of it is fixed at the intermediate in-
ferior line, on the fold of the first division of the ring:
sthe other part is fixed beyond-the lower division ; with
this difference, that at the 1oth and 1 1th rings it is_fix-
-ed at the last fold of its ring ; whereas, in the others it
passes over that ring, and is inserted into the skin of
the following ome. In all these, the first extremity of
‘the muscle g is fastened to the fold which separates the
ring from-the preceding one, and is parallel to f, and
placed at the side of it. The first six muscles marked g,
are forked ; that of the fourth ring being more se than
“the rest, nor does it unite till near its anterior insertion.
The longest tail lays hold of the following, and is
dnserted near the inferior line; the-other inserts itself
near the same line, at about the middle of its own
xing; the two last do not ‘branch eut:; but -termi-
nmate at the divisiens, without reaching-the following
ring. The muscle 4, placed at the side of f, ‘has
mﬂtbe y the same direction, and finishes at the folds of

rmg.

The anterior part of the 12th ring has only one gas-
tric mascle, marked ¢: it is placed on the intermediate
inferior line; and is inserted at the folds of the upper
division, and at the subdivisien of this ring. The lower

near the lateral line, at the subdivision of its ring;
the other to the fecal bag, a little lower than the
mauscle &.

In fig. 51. all the gastric muscles described in fig.
$0. disappear, as well as those lateral and dorsal
ones of which the letters are not to be found in this

In the first ring are the gastric muscles, ¢, f; g,
which are best seen here : the first is narrow and long,
passing under and crossing /: one of its insertions is at
the lower liue, the other at the lateral, between the api-
raculum and neck : f'is short, broad, and nearly straight,
placed along the intermediate line ; but between it and
the lateral it passes under e, and is fixed to the fold of
the skin which from the one bag to the other; the
lower insertion is near the second division. There are
sometimes three muscles of those marked g, and some-
times four : the lower parts of them are fixed about the
middle of the ring, and the anterior parts at the fold
of the skin near the neck. The muscles ¢ and % are
fixed to the same fold ; the other end of % being fixed
under the muscle H, near the spiracalum. Above the
upper end of £, a muscular body, g, may be seen. It
is formed by the separatisn of two floating muscles.

The second ring bas six gastric muscles, &, /, m, »,
-0, p. 'The first is a large oblique muscle, with three or
four divisions placed at the anterior part of the ring :
the head is fixed between the inferior line and its inter-
mediate one, at the fold of the second division ; from
whenoe it crosses the inferior line and its corresponding
muscle, terminating to the right and left of the line.
I is a narrow muscle, whose head is fixed to the fold of
the second division-; the tail uf it lying under n, and
fastened to the edge of the skin that forms the cavity
for-the leg. The two muscles marked 7 bave the same
-obliquity, and are placed -the one on the other; the
bead is inserted in the skin under the muscle 8, and
<ommunicates by a-number of -fibres with the tail of
the muscle « ;- the-other end is fixed to the intermediate
-inferior line at the fold of the third division. The large
-and broad muscle 7, covers the lower edge of the cavi-
'ty of the limb, and the extmmixnf ‘the tail of & It
is fixed first at the ckin, near the intermediate ling,
{rom whence it goes in a perpendicular direction to-
-wards m, and introduces itself under o and m, where it
.is fixed. The muscle o is-narrow and. bent, and covers
the edge of the cavity of the leg for a little way ; one
end terminating:there, and the other finishing at the
third division near m. That-marked p is ako bent: it
-runs near the anterior edge of the cavity of the leg ;
one end meets the head of o, the other end-terminates
at a raised fold near the inferior line. There is a trian-
gular moscle on the side of the lateral muscle o, similar
‘to that marked g in the following ring; in this figure

‘it is entirely concealed by-the muscle m.

The third ring has no muscle similar to m ; that
marked % differs only from that of -the second ring
in being erossed by the opposite muscle. Those mark-
ed /, n, o, p, are similar-to those of the preceding one.
The muscle ¢ is triangular; thebase is fastened to the
last fold of the ring ; on-the lower side it'is fixed to
the muscle o, the top to the skin at the edge of the ca-

vity for the leg.
8 E2 The
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The eight following rings have the gastric muscles,
4, k,/, and m. The muscle ¢ is quite straight, and
placed at some distance from the inferior line : it is
broad at the fourth ring, but diminishes gradually in
breadth to the 11th. fn the fourth it is united ; but
divides into two heads, which divaricate in the follow-
ing rings. In the six next rings these heads are fixed
nearly at the same place with a and f; and in the other
two it terminates at the fold of the ring. The anterior
insertion of the first and last is at the fold where the
ring begins; that of the six others is somewhat lower
unger the place where the muscle 7 terminates. The
lower part of the oblique muscle & is inserted in the skin
near 7; the upper part at the intermediate inferior
muscle upon the fold which separates the followi
ring, but is wanting in the 11th. The muscle / is
large, and co-operates with M: in the opening and
shutting the spiraculum, one of its fixtures is near the
intermediate inferior line, .at about the same height as
; Tbe tail terminates a little below the spiracu-
um.

The twelfth ring has only the single gastric muscle
d, which is a bundle of six, seven, or eight muscles :
the first fixture of these is at the subdivision of the ring
near the inferior line : one or two cross this, and at the
same time the similar muscles of the opposite side.
Their fixture is at the bottom of the foot; and their
office is to assist the muscle a in bringing back the foot,
and to loosen the claw from what it lays hold of. One
of the insertions of this muscle a is observed in this
figure near d, the other pear the subdivision of the

ring.

f’ ig. 52.and §3. show the .organization of the head
of the cossus, though in a very imperfect manner, as
M. Lyonet found it necessary to employ fwenty figures
to explain it fully. The head is represented as it ap-
pears when separated from the fat, and disengaged from
the neck. HH are the two palpi. The truncated
muscles D belong to the lower lip, and assist moving it.
K shows the two ganglions of the neck united. IT are
the two vessels which assist in spinning the silk. L, the
asopbagus. M, the two dissolving vessels. The He-
brew characters %337 show the continuatien of the four
cephalic arteries. In fig. 52. the ten abductor muscles
of the jaw are represented by 88, TT, VV, and Z.
Four occipital muscles are seen in fig. 53. under ce and
Jf. At akis represented a nerve of the first pair be-
longing to the ganglion of the neck ; & is a branch of
this nerve.

Fig. 54. exhibits the nerves as seen from the under
part ; but.excepting in two or three nerves, which may
be easily distinguished, only one of each pair is drawn,
in order to avoid confusion. The nerves of the first
ganglion of the neck are marked by capital letters,
those of the ganglian (a) of the head by Romaa let-
ters 5 the nerves of the smull ganglion by Greek cha-
racters. Those of the frontal gunglion, except one, by
numbers.

'The muscles of the cossus have neither the colour
sor form of those of larger animals. In their patu-
ral state they are soft, and of the consistence of a jelly.
Their colour is a grayish blue, which, with the silver-
coloured appearance of the pulmonary vessels, form a
glorious spectacle.  After the caterpillar has been
soaked for some time in spirit of wine, they lose their
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elasticity and traneparency, becoming firm, epaque, Micre-
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and white, and the air-vessels totally disappear. The' *<°P*
pumber of muscles in a caterpillar is v The "
greatest part of the head is composed of them, and

there is a vast number about the cesophagus, intes-
tines, &c.; the skin is, as it were, lined by different
beds of them, placed the one under the other, and
ranged with great symmetry. M. Lyonet bas been
able to distinguish 228 in the head, 1647 in the
body, and 2066 in the intestinal tube, making in all

1.

394At first sight the muscles might be taken for ten-
‘dons, as being of the same colour, and having nearly
the same luswre. They are generally flat, and of- an
equal size throughout; the middle seldom differing
either in colour or size from either of the extremities.
If they are separated, however, by, means of very fine
needles, in a drop of some fluid, we find them com-
posed not only of fibres, membranes, and air-vessels,
but likewise of nerves; and, from the drops of ail

- that may be seen floating on the fluid, they appear al-

50 to be furnished with many unctuous particles. Their
ends are fixed to the skin, but the rest of the muscle
is generally free and floating. Several of them branch
out considerably ; and the branches sometimes extend
so far, that it is not easy to discover whether they
are distinct and separate muscles or parts of another.
They are moderately strong; and those which bhave
been soaked in spirit of wine, when examined by the
microscope, are found to be covered with a membrane
which may be separated from them ; and they appear
then to consist of several parallel bands lying longi-
tudinally along the muscle, which, when divided :)y
means of fine needles, appear to be composed of still
smaller bundles of fibres lying in the same direction ;
which, when examined by a powerful magnifier, and
in a favonrable light, appear twisted like a small cord.
The muscular fibres of the spider, which are much lar-
ger than those of the caterpillar, consist of two different
substances, one soft and the other hard ; the latter be-
ing twisted round the former spirally, and thus giving
it the twisted appearance just mentioned.

There is nothing in the caterpillar similar to the
brain in man. We find indeed in the bead of this
insect a part frem which all the nerves seem to pro-
ceed ; but this part 8 entirely unprotected, and so
small, that it does not occupy one-fifth part of the
head; the surface is smoath, and.has neither lobes
nor any anfractuosity like the human brain. But if
we call this a brain in the caterpillar, we niust sa
that it bas thrrteen: for there are twelve other su
parts following each ether in a straight live, all of
them of the same substance with that in the head, and
nearly of the same size; and from them, as well as
from that in the bead, the nerves are distributed through
the body. :

The spinal marrow in the cossws goes along the
belly; is very small, forking out at intervals, nearly
of the same thickness tbroughout, except at the gan-
glions, and is not enclesed in any case. It is by no
means so tender as in man ; but has a great degree
of tenacity, and does not break without = comsider-
able degrce of tension. The substance of the gan-
glion differs frem that of the spinal marrow, as no
vessels can be discovered in the latter ; but the for-

mer
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Micro- mer are foll of very delicate omes. There are 94 forms a kind of sheath which envelopes and covers all Micro-
wope. . principal nerves, which divide into inomerable ramifi- the entrails, and, introducing itself into the bead, enters acope.
== cations. all the muscles of the body, filling the greatest part of

The cossus has two large tracheal arteries, creeping
under the skin close to the spiracula: ome at the right
and the other at the left side of the insect, each of
them communicating with the air by means of nine
spiracula. They are nearly as long as the whole ca-
terpillar ; beginning at the first spiraculum, and ex-
tending somewhat farther than the last ; some branches
also extending quite to the extremity of the body.
Rouand each spiraculum the trachea pushes forth a
great number of branches, which are again divided
mto smaller ones, and these further subdivided and
spread through the whole body of the caterpillar. The
tracheal artery, with all its numerous ramifications, are
open clastic vessels, which may be pressed close toge-
ther, or drawn out considerably, but return imme-
diately to their usual size when the tension ceases.
They arve natarally of a silver colour, and make a
beautiful appearance. This vessel, with its principal
branches, is compoeed of three coats, which may be
separated from one another. The outmost is a thick
membrane furnished with 2 great variety of fibres,
which describe a vast number of circles reund it, com-
municating with each other by numereus shoots. The
second is very thin and transparent, without any par-
treular vessel being distingnishable in it. The third is
composed of scaly threads, generally of a spiral form;
and 30 near eacz other as scarcely to leave any inter-

. val. They are cariously united with the membrane
which occupies the intervals; and form a tube which
is always open, notwithstanding the flexure of the ves-
sel. There are also many other peculiarities in its struc-
tare. The principal tracheal vessels divide into 1326
different branches.

The heart of the cossus is very different from that of
larger animals, being almost as long as the animal it-
seH. Tt lies immediately under the skin at the top of
the back, entering the head, and terminating near the
mouth. Towards the last rings of the body it is large
and capacious, diminishing very much as it approaches
the bead, from the fourth to the twelfth division. On
both sides, at each division, it has an appendage, which
partly covers the muscles of the back, but which,
growing narrower as it approaches the lateral line, it
forms a number of irregular lozenge-shaped bodies.—
This tube, however, seems to perform none of the func-
tions of the heart in larger animals, as we find no ves-
sel opening into it which answers either to the aorta or
vena cava. It is called the heart, because it is general-
ly filled with a kind of lymph, which naturalists have
supposed to be the blood of the caterpillar; and because

in all caterpillars which have a transparent skin, we may -

pesceive alternate regular contractions and dilatations
along the superior line, beginning at the eleventh ring,
and proceeding from ring to ring, from the fourth;
whence this vessel .is thought to be a string or row of
hearts. There are two white oblong bedies which join
the heart near the eighth division ; and these bave been

called rentform bodies, from their having somewhat of

the shape of a kidney.

The most considerable part of the whole caterpillar -

with r?:rd to butk 13 the corpus crassum. ¥t is the
&nt and only substance that is seen on opening it. It

the empty spaces in the caterpillar. It very much re-
sembles the configuration of the human brain, and is of
a milk-white colour.

The cesophagus descends from the bottom of the
mouth to about the fourth division. The fore part,
which is in the head, is fleshy, narrow, and fixed by
different muscles to the crustaceous parts of it; the
lower part, which passes into the bedy, is wider, and
forms a kind of membranaceous bag, covered with
very small muscles ; near the stomach it is narrower,
and, as it were, confined by a strong nerve fixed to it
at distant intervals. The ventricle begins a little above
the fourth division, where the cesophagus ends, and
finishes at the tenth. It is about seven times as long
as broad ; and the anterior part, which is broadest, is ge-
nerally folded. These folds diminish with the bulk as
it approaches the intestines ; the surface is covered with
a great number of aérial vessels, and opens into a tube,
which M. Lyonet calls the large intestine.—There are
three of these large tubes, each of which differs so much
from the rest, as to require a particular name to distin-
goish it from them.

The two vessels from which the cossus spins its silk
are often above three inches long, and are distinguished .
into three parts ; the anterfor, intermediate, and poste-
rior. It has likewise two other vessels, which are sup-
posed to prepare and contaip the liquor for dissolving
the wood on which it feeds.

Fig. 55. shows the wing of an earwig magnified ;

a represents it of the natural size. The wings of this CCCXLIV. .
insect are so artificially folded up under short cases, f&- 55

that few pesple imagine they bave any. Indeed, they
very rarely make use of their wings. The cases under
which they are concealed are not more than a sixth part
of the size of one wing, though a small part of the
wiug may be discovered, on a careful inspection, pro-
jecting from under them. The vpper part of the wing
18 crustaceous and opaque, but the under part is beau-
tifully transparent. In putting up their wings, they
first fold back the parts AB, and then shut up the
ribs like a fan; the strong mascles used for this purpose
being seen at the upper part of the figure. Some of
the ribs are extended from the centre to the outer edge;
others only from the edge about half way: but they
are all united by a kind of band, at a small but equal
distance from the edge ; the whole evidently contrived
to strengthen the wing, and facilitate its various mo-
tions. The insect itself differs very little in appearance
in its three different states. De zeer asserts, that the
female hatches eggs like a ben, and broods over her
young ones as a hen does.

Fig. 56. represents a wing of the femerobius perla ig, s,

magnifred. It is an insect which seldom Jives more
than two or three days.—The wings are nearly of a
length, and exactly similar to.one another. They are
cemposed of fine delicate nerves, regularly and elegant-
ly disposed as in the figure, beautifully adorned with
hairs, and lightly tinged with green. The body is of a
fine green colour; and its eyes appear like two bur-
nished beads of gold, whence it has obtained the name
of golden eye. %his insect lays its egges on the leaves
of the plum or the rose tree; the eggs are of a vi'hite

colour,
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scope. foot-stalk, by which means they stand off a little from
Sewty=== the lcaf, appearing like the fructification of some of

¥ig. 57.

- Fig. 58,

« Fig. 590

. anati

Y

the mosses. The larva procecding.from these eggs re-
sembles that of the coccinella or lady.cow, but is much
more handsome. Like that, it feeds upon aphides or
pucerons, sucking their blood, and forming itself a case
with their dried bodies j. in which. it changes into the
pupa state, from whence they afterwards emerge.in the
-form -of a fly.

Fig. E, F, ], represent the dust of a moth’s wing
magnified.  This is of different figures in different
moths. The natural size of these small plumes is re-
presented at H. .*

Fig. 57. shows a part of the cornea of the. libellula
.magnified. In some positions of the light, the sides of
.the hexagons appear of a fine gold colour, and divided
by three parallel lines. The natural size of the part
.magnified is shown at &. .

_«Fig. 58. shows the part ¢ of a lebster’s cornea mag-
nified. .
Fig. :59. shows one of the arms or horns of the lepas
E:ra, or barnacle, magnified; its naturalsize being
represented at d. Each horn censists of several joints,
and each joint is furnished on the concave side of the
arm with long hairs. When viewed in the microscope,
the arms appear rather opaque ; but they may be ren-
dered transparent, and become a most. hewtif{xl object,
by extracting out of the interior cavity a bundle of
longitudinal %bres,‘ which runs. she whole length of the
arm. Mr Needham thinks that the motion and use of
these arms may illustrate the nature of the rotatory mo-
tion in the wheel-animal. s In-the midst of the arms is
an bollow trunk, consisting of a jointed hairy tube,
which encloses a long round tongue that can be push-
ed occasionally out of the tube or sheath, aud retract-
ed occasionally. The mouth of the animal. consists of
six laminz, which go off with a bend, indented like a
‘saw on the convex edge, and by their circular disposi-

* tion are so ranged, that the teeth, in the alternate ele-

vation and depression-of each plate,.act against what-

- ever comes between them. The .plates are placed-to-

" Plate
+ LLCCXLV.
fig. 6o.

ther in such a manner, that to the. naked eye they
orm an aperture not much unlike the. moutb of a con-
-tracted purse. _
. Fig..60,.shows the apparatus of the fabanus or gad-
fly, by which it pierces the skin of horses and .oxen, in
order to suck the.blood. The whole is contained in a
fleshy case, not expressed 1o the figure. The fcelersaa
are of a spongy texture and gray celoured, covered with
short bairs. They are united to the head .by a small
joint of the same substance. They defend the other
parts of the apparatus, being laid upon it side by side
whenever the animal stings, and thus preserve it from
external injury. The wound is made by the two lan-

- cets & b and B, which are of a delicate structure, but

- which they are jagged or toothed.

very sharp, formed like the dissecting knife of an ana-
tomist, growing gndnglg thicker to the back.—The
two instruments ¢ ¢ and C, appear as if intended to en-
large the wound, by irritating the parts round it ; for
They may also
serve, from their hard and horny texture, to defend the

.tube ¢ E, which is of a softer nature, and tubular to ad-

mit the blood, and convey it to the stomach. = This part

- is totally enclosed in a line d D, which entirely. covers

2 -
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-colour, and ecach of them fixed to a {ittle pedicle or
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it. These parts are drawn separately at B, C, D, E. Micre.
De Geer gbserves, that only the females suck the blood 5cope,

of animals ; and Reaumur informs us, that having made
one, that had sucked its &ll, disgorge itself, the blood
it threw up appeared to him to be more than the whole
body of the insect could have contained. The natural
size of this apparatus is shown at.f,

Midas.

Fig. 61. shows a bit.of the skin of a lamp-fish (cy- Fig. 6t.

clopterus) magnified. When a good specimen of this
can be procured, it forms a most beautiful object. The
tubercles exhibited in.the figure probably secrete an
.unctuous juice.

_-Fig, 62. shows. the scale of a sea perch. found on the ¥ig. 62,

‘English coast ; the patural size is exbibited at 4.

-Fig. 63. the scale of an baddock magnified ; its na- Fig, 6.

tural size as within the circle.

Fig. 64. the scale of a parrot fish from the West In- Fig ¢,

dies magnified ; / the natural size of it.

. Fig. 65. the scale of a kind of perch in the Wast [n- iy, o

dies magnified ; k the natural size of the scale.

Fig. 66. part of the skin of a sole fish, as viewed Fig. 66.

through an opaque miscroscope ; the magnificd part in
its real size, shown at /.

The scales of- fishes affard a great variety of beauti-
ful objects for the microscope. Some are long ; others
round, square, &ec. varying considerably not only in
different fishes, but even in different parts of the same
fish. Leeuwenhoeck supposed.them to consist of an
infinite number of small scales or strata, of which those
next to the. body of the fish are.the largest. When

_viewed by the microscope, we find some of them or-

namented avith a prodigious number -of .concentric flu-
tings, too near each other, and too fine, to be easily
enumerated. These flutings are frequently traversed by
others diverging from the centre- of the scale, and ge-
nerally proceeding from thence in 3 straight line to the
circumference.

For more full information' concerning these and
other microscopical objects, the reader may consult
Mr Adams’s Essays on the Microscope, who has made
the most valuable collection that has yet appeared on
the subject. See also the articles ANIMALCULE, CRY-
STALLIZATION, PoLYPE, PLANTS, and WooD, in the
present work.

MIDAS, in fabulous history,.a fameus king of
Phrygia, who having received Bacchus with great
magnificence, that god, out of gratitude, offered to
grant-him whatever he should ask. Midas desired that
every thing be touched should be changed into gold.
Bacchus consented ; and Midas, with extreme pleasure,
everywhere found the effects of his touch. But he had
soon reason to repent of his folly : for wanting to eat
and drink, the aliments no sooner entered bis mouth
than they were changed into gold. This obliged him to
have recourse to Bacchus again, to beseech him to re-
store him to his former state ; on which the god ordered
him'to bathe in the river Pactolus, which from thence-
forward had golden sands. Some time after, being
chosen judge between Pan and Apollo, he gave an-
other instance of his folly and bad taste, in preferring
Pan’s music to Apollo’s; on which the latter being
enraged, gave him a pair of asses ears. This Midas
attempted to conceal from the knowledge of his sub-
jects: but one of his servants saw the length of his ears,

and being unable to keep the secret, yet afraid to rei
: vea
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veal it from apprehension of the king’s resentment, he
opened a hole in the earth, and after be had whispered
there that Midas had the ears of an ass, be covered the
place as before, as if he had buried his words in the
ground. On that place, as the poets mention, grew a
number of reeds, which when agitated by the wind ut-
tered the same sound that had been buried beneath, and
published to the world that Midas bad the ears of an
ass. Some explain the fable of the ears of Midas, by
the supposition that he kept a number of informers and
spies, who were continually employed in gathering
seditious word that might drop from the mouths

of his subjects. Midas, according to Strabo, died of
drinking bull’s hot blood. This he did, as Plutarch
mentions, to free himeelf from the nomerous ill dreams
which continually tormented him. Midas, according
to some, was son of Cybele. He built a town which he
alled Ancyre.

Mipas, Ear-shell. See HaLrioTis, CONCHOLOGY
Index,

MID-HEAVEN, the point of the ecliptic that culmi-
nates, or in which it cuts the meridian.

MIDDLEBURG, one of the Friendly islands in
the South sea. The island was first discovered by
Tasman, a Dutch navigator, in January 1642:3; and
is called by the natives Ea-QOo-twhe - 1t is about 16
miles from north to south, and in the widest part about
8 miles from east to west. The skirts are chiefly laid
out in plantations, the south-west and north-west sides
especially. The interior parts are but little cultiva-
ted, though very capable of it: but this neglect adds
greatly to the beauty of the island ; for here are agree-
ably zispersed groves of cocoa-nuts and other trees,
lawns covered with thick grass, here and there planta-
tions and paths leading to every part of the island, in
such beautiful disorder, as greatly to enliven the pro-
spect. The hills are low ; the air is delightful ; but
unfortunately water is denied to this charming spot.
Yams, with other roots, bananas, and bread fruit, are
the principal articles of food ; but the latter appeared
to be scarce. Here is the pepper-tree, or ava ava,
with which they make an intoxicating liquor, in the
same disgusting manner as is practised in the Society
islands. Here are several odoriferous trees and shrubs,
particularly a species of the lemon tribe; and the ho-

. tanical gentlemen met with various new species of plants,

Here also are a few hogs and fowls.
There are no towns or villages 3 most of the houses

are built in plantations, which are laid out in different -

parts, with no other order than what convenience re-
quires. 'They are neatly constructed, but-are less
roomy and convenient than those in the Society isles.
The floors are a little raised, and covered with thick
strong mats. The same sort of matting serves to enclose
them on the windward side, the others being open.
Tbey have little areas before most of them, which are
planted round with trees or ornamental shrubs, whose
fragrance perfumes the air. Their bousehold furniture
consists of a few wooden platters, eocoa-nut shells, and
pillows made of wood, and shaped like four-footed
stools or forms : their common clothing, with the addi-
tion of a mat, serves them for bedding.

The npatives are of a clear mahogany or chesnut
brown, with black bair, in short frizzled eurls, which
seems to be burnt at the tips; their beards are cut or

A
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shaven. The general stature of the men is equal to Middle-

our middle size, from five feet three to five feet ten
inches ; ‘the proportions of the body are very fine, and
the contours of the limbs extremely elegant, though
something more muscular than at Otaheite, which
may be owing to a greater and more constant exertion
of strength in their agriculture and domestic economy.
Their features are extremely mild and pleasing; and
differ from the old Otabeitan faces in being more ob-
long than round, the nose sharper, and the lips rather
thioner. The women are, in general, a few inches
shorter thap the men, but not so small as the lower
class of women at the Society islands. The practice
of punctaring the skin, and blacking it, which is
called tattowsng, is in full force among the men here,
for their belly and loins are very strongly marked in
configurations more compounded than those at Ota-
heite. The tenderest parts of the body were not free
from these punctures; the application of which, besjdes
being very painful, must be extremely dangerous on
glandulous extremities.

The men in general go almost naked, having only

a small piece of cloth round the loins, but some wrap:
it in great abundance round them from their waist :
this cloth is manufactured much like that at Ota-
beite, but overspread with a strong glue, which makes
it stiff, and fit to resist the wet. The women are
likewise covered from the waist downwards: they often
have loose necklaces, consisting of several strings of

small shells, secds, teeth of fishes ; and in the middle -

of all, the round gperculum, or cover of a shell as large-
as a crown-piece, The men frequently wear a string'
round their necks, from which a mother-of-pearl shell
bangs down on the breast; both the ears of the wo-
men were perforated with twe holes, and-a cylinder-
cut out of tortvise-shell or bone ‘was stuck through
both the holes.
observed of this people was, that most of them wanted
the little finger on one, and sometimes on both hands:
the difference of sex or age did not exempt them from’
this amputation ; for even among the few children

that were seen running about naked, the greater part

had already suffered such loss. This circomstance was-
observed by Tasman. Another singylarity which was
observed to bé very general among these people, was

a round spot -om each check-bone, which appeared to* -
On some it seemed to -
have been recently made, on others it was covered. -

have been burnt or blistered.

with scurf, and many had only a slight mark of its-
former existence: how, or for what purpose it was
made, could not be learnt.
neral, were reserved ; and turned, with disgust, from

the immodest behaviour of ungovernable seamen : there- -

were not, however, wanting some who appeared to be

of easy virtue, and invited their lovers with lascivious-

gestures. The langnage spoken here is soft, and not
unpleasing ; and whatever they said was spoken: in a-
kind of singing tone. Omai and Mahine, who were-

both passengers on board the ship, at first declared that -

the language was totally  new and unintelligible to
them; however the afﬁr’:itz of several words being:
pointed out, they soon caught the particular modifica-
tion of this dialect, and conversed much better with-
the natives than any on board the ships could bave

done, after a long intereourse. They have the neat—

est.

The most remarkable circumstance' -

The women here, in ge- -

burg.
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est ornaments imaginable, consisting of a number of
little flat sticks, about five inches long, of a yellow
wood like box, firmly and elegantly connected toge-
ther at the bottom by a tissue of the fibres of cocoa-
put, some of which were of their natural colour, and

- others dyed black ; the same fibres were likewise used
»in the making of baskets, the taste of which was bigh-

ly elegant, and varied into different forms and pat-
terns. Their clubs are of a great varicty of shapes,
and many of them so ponderous as scarcely to be ma-
naged with one band. The most common form was
quadrangular, so as to make a rhomboid at the broad
end, and l5mdually tapering iuto a round handle at the
other. Far the greater part were carved all over in
many chequered patterns, which seemed to have re-
quired a long space of time, and incredible patience,
to werk up ; as a shar’p stone, or a piece of coral, are
the only tools made use of : the whole surface of the
plain clubs was as highly polished as if an European
workman bad made them with the best instruments:
Besides clubs, they have spears of the same wood,
which were sometimes plain sharp-pointed sticks, and
sometimes barbed with a sting-ray’s tail. They have
likewise bows and arrows of a peculiar construction;
the bow, which is six feet long, is about the thick-
ness of a little finger, and when slack, forms a slight
curve ; its convex part is channelled with a single
deep groove, in which the bow-string is lodged. The
arrow is made of reed, near six feet long, and pointed
with bard wood: when the bow is to be bent, instead
of drawing it 80 as to increase the natural curvature,
they draw it the contrary way, make it perfectly
straight, and then form the curve on the other side.
Most of their canoes have outriggers, made of poles;
and their workmanship i8 very admirable: two of
these canoes are joined together with a surprising ex-
actness, and the whole surface receives a very cu-
rious polish. Their paddles have short broad l:z\dea,
something like those at Otaheite, but more neatly
wrought and of better wood.

They keep their dead above ground, after the man-
ner of the Society islands; as a corpse was seen depo-
sited on a low hut.

Here were seen several men and women afflicted
with leprous diseases, in some of whom the disorder
had risen to a high de of virulence: one man in
particular had his back and shoulders covered with a
large cancerous ulcer, which was perfectly livid with-
in, and of a bright yellow all round the edges.
woman was likewise unfortunate enongh to have her
face destroyed by it in the most shocking manner;
there was only a hole left in the place of her nose ; her
cheek was swelled up, and continually oozing out a
purulent matter : and ber eyes seemed ready to fall out
of her head, being bloody and sore. Though these were
some of the most miserable objects that could possibly
be seen, yet they seemed to be quite unconcerned about
their misfortunes, and traded as briskly as any ofthe rest.

MIDDLEHAM, a town in the north riding of
Yorkshire, situated on the river Ure, 255 miles grom
London. It had once a castle, where was.born Ed-
ward prince of Wales, only son of Richard 1II; and
is noted for a woollen manufactory and frequent horse-
races. Its market is on Monday; and fairs Nov. 6.

-and 7. The town stands on a rising ground ; and the
3
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castle was formerly moated round by the belp of a pigne
spring conveyed in pipes from the higher grounds. The  hum
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pulation in 1811 was 714.

A
MIDDLESEX, a county of England, which de- Middietoa.

rives its name from its situation amidst the three King-

doms of the East, West, and South Saxons. It is

bounded on the north by Hertfordsbire ; on the south

by the river Thames, which divides it from Surry ; on

the west by the river Colne, which separates it from

Buckinghamshire ; and on the east by the river Lea,

which divides it from Essex. It extends about 23

miles in length, but bardly 14 in breadth, and is nat
more than 11§ in circumference ; but as it compre-
hends the two vast cities of London and Westminster,

which are situated in the south-east part of the coun-

ty, it is hy far the wealthiest and- most populous
county in England. It is divided into 602 liberties,
containing 200 parishes, besides a vast number of cha-
pels of ease, and § market towns, exclusive of the cities
of London and Westminister. The air is very plcasant
and bealthy. The seil, which is gravelly, produces plen-
ty of corn, and the county abounds with fertile meadows
and gardeners grounds. In a word, the greater part of
the county is so prodigiously assisted by the rich com-
post from London, that the whole of the cultivated part
may be considered as a garden. The natural produc-
tions are cattle, corn, and fruit; but its manufuctures
are too many to be enumerated here, there being bard-
ly a single manufacture practised in Great Britain but
what is also established in this county.—Though Len-
don is the chief city, Brentford is the county town.
where the members of parliament are elected. In 181x

it contained 126,269 houses, and 904,358 inhabitants
in towns, and 8670 houses, and 48,918 inbabitants in
the country, making altogether 9§3,276 inhabitants.
See MIDDLESEX, SUPPLEMENT.

MIDDLESEX is also the name of four different coun-
ties in the United States of America; one of them is
in Massachussets, another in Connecticut, a third in
New Jersey, and the fourth in Virginia.

MIDDLETON, Dr CoNYERS, a very celebrated
English divine, the son of a clergyman in Yorkshire,
was born at Richmond in 1683. He distinguished him-
self, while fellow of Trinity college, Cambridge, by
his controversy with Dr Bentley his master, relating to
some mercenary conduct of the latter in that station.
He afterwards had a controversy with the whole body
of physicians on the dignity of the medical profession ;
concerning which he published De medicorum apud ve-
teres Romanos degentsum condstione dissertatio; qua, con-
tra vires celeberrimos Jacobum Sponium et Richardum
Meadium, servilem atque ignobilem eam fussse ostendi-
tur: and in the course of this dispute much resentment
and many pamphlets appeared. Hitherto be bad
stood wel{with his clerical brethren; but he drew the
resentment of the church on him in 1729, by writing
¢ A Letter from Rome, showing an exact conformity
between Popery and Paganiem,” 8tc. ; as this letter,
though politely written, yet attacked Popishmiracleswith
a galety that appeared das s to the cause of miracles
in general. Nor were his Objections to Dr Water-
land’s manner of vindicating Scripture against Tindal’s
¢ Christianity as old as the Creation,” looked on in a
more favourable point of view. In 1741, came out his
great work, * The history of the life of M. Tullius

Cicero,””
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viidewa Cicero,’® 2 vols 4to: which is indeed a fine perform- as well as the figure and dimension of all the inferior Midship-

!\Iidghip-
irame.
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ance, and will probably be read as long as taste and
polite literature subsist among us: the author has ne-
vertheless fallen into the common error of biegraphers,
who often give panegyrics instead of history. In
1748, he published, ¢ A free inquiry into the miracul-
ous powers which are supposed to bave subsisted in the
Christian church from the earliest ages, through several
successive centurics.”” He was now attacked from all
quarters ; but before he took any notice of his anta-
gonists, he supplied them with anotber subject, in ¢ An
examination of the Lerd Bishop of London’s discourses
concernisg the use and extent of prophecy,” &ec.
Thus Dr Middleton continved to display talents and
learning, which are highly esteemed by men of a free
turn of mind, but by ne means in a method calculated
to invite promotion in the clerical line. He was in
1723 chosen principal librarian of the public library at
Cambridge ; and if he rose not to dignities in the
church, he was in easy circomstances, which permitted
him to assert a dignity of mind often forgotten in the
career of preferment. He died in 14350, at Hildersham
in Cambridgeshire, an estate of his own purchasing ;
and in 1752, all his works, except the life of Cicero,
were collected in 4 vols 4to.

MIDDLEWICH, a town of Cheshire, 167 miles
from London. It stands near the conflux of the Croke
and Dan, where are two salt water springs, from which
are made great quantities of salt, the brine heing said
to be so strong as to preduce a full fourth part salt. It
is an ancient borough, governed by burgesses ; and its
parish extends isto many adjacent townships. It has a
spacious church. By means of inland navigation,-it has
communication with the rivers Mersey, Dee, Ribble,
Ouase, Trent, Darwent, 8evern, Humber, Thames, Avon,
&ec.; which navigation, including its windings, extends
above §00 miles, in the counties of Lincoln, Notting-
ham, York, Lancaster, Westmoreland, Stafford, War-
wick, Leicester, Oxford, Worcester, 8&c. The river
Wheelock, after a course of about 12 miles from Mew-
cop-bill, runs into the Dan a little above this town. Its
population in 1811 was 1232.

MIDHURST, a town of Sussex, 52 miles from
Loadon, has been represented in parliament ever since
the 4th of Edward 1. It is & neat small town, on a
bill surrounded with others, having the river Arun at
the bottom ; and is a borough by prescription, govern-
ed by a bailiff, chosen annually by a jury at a court-
leet of the lord of the manor.

MIDIAN, or MADIAYN, in Ancient Geography, a
town on the south side of Arabia Petra:a, so called
from one of the sons' of Abraham by Keturah.—~Ano-
ther Midian, near the Arnon and Aoplis, in ruins in
Jerome’s time. With the danghters of these Midianites
the Lsraelites committed fornication, and were guilty of
idol . A branch of the Midianites dwelt on the
Arabisn gulf, and were called Kenites: some of whom

tursed proselytes, and dwelt with the Israclites in the

land of Canaan. . ~

MID-LOTHIAN. See LoTH1aN and EDINBURGH-
SHIRE.

MIDSHIP-FrAME, a name given to that timber,
or combination of pieces farmed into one timber,
which determines the extreme breadth of the ship,

Vor. X1V, Part I.. . +

timbers.
In the article Smzp-Building, the reader will find a
full explanation of what is meant by a frame of tim-

frame

|
Midship-
man.

bers. He will also perceive the outlines of all the we—y—es

principal frames, with their gradual dimensions, from
the midship-frame, delineated in the plane of projection
annexed to that article.

MIDSHIPMAN, a sort of naval cadet, appointed
by the captain of a ship of war, to second tlie orders of
the superior officers, and assist in the necessary busi-
ness of the vessel, either aboard or ashore.

The number of midshipmen, like that of several other
officers, is always in proportion te the size of the ship
to which ‘they belong. Thus a first-rate man of war
has 24, and the inferior rates a suitable number in-pro-
portion. No person can be appointed lieutenant with-
out having previously served two vears in the royal navy
in this capacity, or in that of mate, besides baving been
at least four years in actual service at sea, either in
merchant ships or in the royal navy.

Midshipman is accordingly the station in which a
young volunteer is trained in the several exercises ne-
cessary to attain a sofficient knowledge of the machi-
nery, movements, and military operations of a ship, to
qualify him for a sea officer.

“On his first entrance in a ship of war, every midship-
man has- several disadvantageous circumstances to en-
counter. These are partly ocoasioned by the nature
of the sea service; and partly by the mistaken preju-
dices of people in general respecting naval discipline,
and the genius of sailors and their officers. No cha-
racter, in their opinion, is more excellent than that of
the common sailor, whom they generally suppose to
be treated with great severity by his officers, drawing
a comparison between them not very advantageous to
thelatter. The midshipman usually comes aboard tinc-
tured with these prejudices, especially if his education
has beer amongst the higher rank of people ; and if
the officers happen to answer his opinion, he conceives
an early disgust to the service, from a very partial and
incompetent view of ifs operations. Blinded by these
prepossessions, he is thrown off his guard, and very
soon surprised to find, amongst those honest ‘sailors, a
crew of abandoned miscreants, ripe for any mischief
or villany. Perhaps, after a little observation, many
of them will appear to him equally destitute of grati-
tude, shame, or justice, and only deterred from the
commission of any.crimes by the terror of severe pu-
nisbment. He will discover, that the pernicious ex-
ample of a few of the vilest in a ship of war is toe
often apt to poison the prineiples of the greatest num-
ber, especially if the reins of discipline are too much
relaxed, so as to foster that idleness and dissipation,
which erigender sloth, diseases, and an utter profligacy
of manners. If the midshipman on many occasions is
obliged to mix with these, partienlarly in the exercises
of extending or reducin% the sails in the tops, he ought
resolutely te guard against this contagion, with which
the morals of his inferiors may be infected. He should,
however, avail himself of their knowledge, and acquire
their expertniess in managing and fixing the sails and
rigging, and pever saffer himself to be excelled by an
inferior. He will probably find a virtue in almost

F cvery
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every private sailor, which is entirely unknown to
many of his officers: that virtue is emulation, which
is not indeed rentioned amongst their qualities by the
gentlemen of terra firma, by whom their characters are
often copiously duscribed with very little judgment.
There is hardly a common tar who is not envious of
superior skill in his fellows, and jealous on all occa-
sions to be outdone in what he considers as a branch
of bis duty: nor is he more afraid of the dreadful con-
sequences of whistling in a storm, than of heing stig-
matized with the opprobrious epithet of lubber. For-
tified against this scandal, by a thorough knowledge
of his business, the sailor will sometimes sneer in pn-
vate at the execution of orders which to him appear
awkward, improper, or unlike a seaman. Nay, he
will ‘perbaps be malicious enough to suppress his own
judgment, and, by a punctual obedience to command,
execute whatever is to be performed in a manner
which he knows to be improper, in order to expose
the person commanding to diegrace and ridicule. Little
skilled in the method of the schools, he considers the
officer who cons his lesson by rote as very ill qualified
for his station, because particular situations might ren-
der it necessary for the said officer to assist at putting
bis own orders in practice. An ignorance in this prac-
tical knowledge will therefore necessarily be thought
an unpardonable deficiency by those who are to follow
his directions. Hence the midshipman who associates
with these sailors in the tops, till be has acquired a
competent skill in the service of extending or reducing
the sails, &c. will be often entertained with a number
of scurrilous jests, at the expence of his superiors.
Hence also he will learn, that a timely application to
those exercises can only prevent him from appearing
in the same despicable point of view, which must cer-
tainly be'a cruel mortification to a man of the smallest
sensibility.

If the midshipman is not employed in these services,
which are undoubtedly necessary to give him a clearer
idea of the different parts of bhis occupation, a variety
of other objects present themselves to his attention.
‘Without presuming to dictate the studies which are
most essential to his improvement, we could wish to
recommend such as are most suitable to the bent of his
inclination.  Aetronomy, geometry, and mechanics,
which are in the first rank of science, are the mate.
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rials which form the skilful pilot and the superior ma- Midship-

riner. The theory of navigation is entirely derived

man,

from the two former, and all the machinery and move. Midwife.

ments of a ship are founded npon the latter. The ac-
tion of the wind upon the sails, and the resistance of
the water at the stem, naturally dictate an inquiry into
the property of solids and fluds; and the state of the
ship, floating on the water, seems to direct his appli-
cation to the study of bydrostatics, and the cffects of
gravity. A proficiency in these branches of science
will equally enlarge his views, with regard to the ope-
rations of naval war, as directed by the efforts of
powder and the knowledge of projectiles. The most
effectual method to excite his application to these stu-
dies, is, perhaps, by looking round the navy, to ob-
serve the characters of individuale. By this inquiry
he will probably discover, that the officer who is emi-
nently skilled in the sciences, will command universal
respect and approbation ; and that whoever is satisfied
with the despicable ambition of shining the hero of an
assembly, will be the object of universal contempt.
The attention of the former will be engaged in those
stadies which are highly useful to himself in particular,
and to the service in general. The employment of
the latter is to acquire those superficial accomplishments
that unbend the mind from every useful science, emas-
culate the judgment, and render the hero infinitely
more dexterous at fuiiing into his station in the dance
than in the line of battle.

Unless the midshipman has an unconquerable aver-
sion to the acquisition of those qualifications which
are so essential to his improvement, be will very rare-
ly want opportunities of making a progress therein.
gvery step he advances in those meritorious employ-
ments will facilitate his accession to the next in order.
If the dunces, who are his officers or messmates, are
rattling the dice, roaring bad verses, hissing on the flute,
or ecraping discord from the fiddle, his attention to more
noble studies will sweeten the hours of relaxation. He
should recollect, that no example from fools ought to in-
fluence his conduct, er seduce him from that laudable
ambition which his honour and advantage are equally
concerned to pursue.

MIDWIFE, one whose profession is to deliver wao-
men in labour. See MIDWIFERY.

MIDWIFERY, |

THE art of assisting women in labour. In a more
extended sense, it i3 understood to comprehend al-
so the treatment of the diseases of women and children.
In this work we shall consider it in the former limited
sense, viz. as relating to the birth of the offspring of
man.

History of Midwifery.~—It must be very obvious that
this art must have been almost coeval with mankind :
but in Eugope it continued in a very rude state till the
17th century; and even after physic and surgery had
become distinct professions, it remained almost totally
uncultivated.

It is a curioue fact, that in the empire of China
the very reverse of this has taken plice. In that em-
pire, according to the latest accounts, both physic and
sargery are still in a state of the utmost degradation,
even more so than among the savages of America;
but for seme hundred years, the art of midwifery has
been practised by a set of men destined to the purpose
by order‘of government. These men, who hold in eo-
crety the same rank which lithotomists did in this coun-
try about the beginning of last century, are called in
whenever a woman has been above a certain number of
hours in labour, and employ a mechanical contrivance

fox
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fitey. for completing the delivery without injury to the in- to the sneer. His son, the present professor, has im-  of
-y— fant. A certain number of such individuals is allotted proved upon the idca. He seems to suppose that women Conception.

to each district of a certain population.

It is said, that the Chinese government was led to
make this provision for allcviating the sufferings of
child-bearing women, in consequence of a representa-
tion, that annually many women died undelivered, and
that in the majority of cases the cause of obstruction
might have been removed by very simple mechanical
expedients.

Both Sir George Stannton amd Mr Barrow were
ignorant of this facty and the latter in particular ex-
pressly mentions, that there are no men-midwives in
China. But the writer of this article bad his informa-
tion from a more authentic source than the works of
geatlemen who were only a few months in that coun-
ry, and were in a great measure treated as state pri-
soners. He has it, through the medium of a friend,
from a gentleman who resided upwards of twenty years
as surgeon to the British factory at-Canton, and who
had both the ability and the inclination to learn, during
the course of so long a residence, all the customs an
prejudices of the matives relating to the preservation of
buman bealth. .

Towards the end of the 17th century, the same
causes which had so long before led to the cultivation
of midwifery in China produced the same effect in
Europe. The dangers to which women are sometimes
exposed during labeur excited the compassion of the be-
nevolent ; so that a considerable part of the first hos-
pital which was established for the reception of the in-
digent sick, the Hotel Dieu of Paris was appropriated
to lying-in women.

The opportunities of practice which that hospital af-
forded, directed the attention of medical men to the
numerous accidents which happen during labour, and
to the various diseases which occur after delivery. Pu-
blic teaching followed, and soon after the custom of
employing men in the practice of midwifery began.

From this period the art became rapidly improved
and it is mow in maay parts of Europe, and particular-
ly in Great Britain, in as great a state of perfection
as physic or surgery.

In the year 1725, & professorship of midwifery was
established in the university of Edinburgh; and the
town-council at -the same time ordained, that ne
woman should be.allowed to practise midwifery within
the liberties of the city, without having previously ob-
tained a certificate from the professor of her being pro-
perly qualified. This salutary regulation has fallen in-
to desuctude.

There can be no doubt that the improvement of the
art of midwifery was chiefly in consequence of medical
wen directing their attention to the subject ; but the
propriety of men being employed in such a profession is
much questioned by many individuals ef considerable
respectability.

Dr John Gregory, in bis Comparative View, p. 22.
says, “ every other animal brings forth its young with-
out any assistance, but we think a midwife understands
it better.” Had this eminent philosopher said, ¢ other
animals content themsclves with the clothing which
providence has bestowed, but we think it necessary to
cover our bodies with the workmanship of weavers,”
very few in this northern climate would have attended

without any instruction, and of course without any =—v—

knowledge of the subject, are capuble of assisting one
another while in labour; and in the sportiveness of
his lively imagination, he compares men-midwives to
that species of frog, in which, according to the allega-
tion of Reaumur, the male draws out the ova from the
female, or, to use the naturalist’s words, * accouche
la fesnclle.,”

t appears to us that this question, on which much
declamation has been employed by the parties who
have agitated it, may be brought within & very narrow
compass. It may be assumed as a fact established be-

" yond the reach of controversy, that sometimes dangers

and difficulties occur during labour (from causes to be
explained in a subsequent part of this essay), which can
be lessened or removed by those only who have an inti-
mate knowledge of the structare of the human body
and of the practice of physic. On such occasions, it
must be admitted, medical men alone can be useful.
But as such labours occur only in the proportion of two
or three in the hundred, the general practice might be
con_ﬁded to midwives, if they could be taught to manage
ordinary cases, and to foresee and distinguish difficultics
or dangers, so as to procure in sufficient time additiona
assistance. It is on this poiat that the decision of the
question must depend. 1t consists with the knowledge
of the writer of this article, that women may be tnuéht
all this. But there are many who allege, that a little
knowledﬁ being a dangerous thing, midwives acquire
a self-sufficiency which renders them averse from call-
ing in superior assistance, and that, in consequence, they
often occasion the most deplorable accidents both to
mother and child. In England this is the popular opi-
nion, so that there women are almost entircly exclud-
ed from the practice of midwifery. A similar prejudice
against midwives has, it ie believed, begun in some parts
of Scotland ; but it is presamed this will gradually
cease, when it is considercd that, in general, the Scotch
midwives are regularly instructed, and are at the same
time both virtuous and industrious. If they attend
strictly to their duty, and invariably prefer their pa-
tients safety to their own feelings or supposed interest,
they will deservedly retain the public confidence. But

“if in cases of difficulty or danger they trust to their own

exertions, or from disinterested motives decline the as-
sistance of able practitioners, and if they interfere in
the treatment.of the diseases of women and children,
they will in a few years be excluded from practice.

ﬁt'mh"rm of the subject. In order te exhibit an ac-
curate view of what relates to the birth of man, we shall
consider, in the first place, conception ; secondly, the
effects of impregnation ; thirdly, the act of childbear-
ing ; and lastly, the deviations from-the ordinary course
which sometimes happen. These topics will form the
subjects.of the following chapters.

"CHaP. L. Of Conception.

THREE circumstances are required for conception in
the human race, viz. puberty ; a healthy, vigorous, and
patural state of the parts subservient to the operation
in both sexes; and successful sexual intercourse.

1. The age of pubertyil‘l: women differs considerably

2 m
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Of Con- in different climates. In Earope it takes place com-
ception. monly between the fourteenth and sixteenth year. This

10

11

‘marked in the human subject,

important era is marked by certain changes both in
the mind and body. The girl feels sensations to which
she had heen formerly unaccustomed. She loses a relish
for her former amusements, and even for her youthful
companions. She seeks solitude, indulges in the de-
pressing passions, and these are excited by the most ap-
parently trifling causes. She feels occasionally certain
desires which modesty represses ; and it is by degrees
only that she regaios her former tranquillity.

'{‘he changes in her body are even more strongly
marked than those in her mind. Her breasts assume
that form which adds to the beauty of her person, and
renders them fit for nourishing her infant ; and ev
part of the genital system 13 enlarged. A periodi-
cal discharge from the uterus renders the woman
perfect.

In young men the same causes produce very different
effects. 'lghe lad, about fifteen or sixteen, feels a great
increase of strength ; his features expand, bis voice be-
comes rough, his step firm, bis body atbletic; and he
engages voluntarily in exercises which require an exer-
tion of strength and activity. The changes in bis
mind are as strongly marked as those in his body. He
loses that restless puerility which had distinguished his
early years, and becomes ble of attending steadily
to one object. Hlis behaviour to the fair sex is sudden-
ly altered. He no longer shows that contempt for wo-
men, which he had formerly betrayed. He is softened,
approaches them with deference, and experiences a de-
gree of pleasure in their company, for which he can
scarcely account. In him too there is an important
change in the condition of the genital organs.

2. Unless the parts which constitute peculiarity of sex
be in a healthy, vigorous, and natural state, conception
cannot take place.

In women, conception is prevented if the organs be
too much relaxed ; if there be obatruction between the
external and internal parts; if any preternatural dis-
charge take place from the internal parts; if the men-
strual evacuation be not natural in every respect, and if

the appendages of the uterus, called fallopian tubes,and.

ovaria, be not of the natural structure.

In men, the same circumstance bappens if the organs
be too much relaxed ; if the orifice of the urethra- be
in an improper situation ; if the urethra be diseased ; if
the testes be not in a natural healthy state ; and if there
be any defect in the erectoves penis, which prevents the
proper erection of that organ.

3. The sexual intercourse cannot be successful unless
somewhat necessary for conception be furnished by both
sexes, This consists in the male of a fluid secreted by
the testes; and in the female, of a detachment of a
substance, supposed to resemble a very minute vesicle
situated in the ovarium, and called by physiologists
ovum. Each ovarium coatains a number of these vesi-
cles. After every conception, certain marks of. the
detachment of the ovum remain in the respective
ovarium.

‘When the circumstances required for conception con-
cur, a being is produced. which generally resembles
both parents. This resemblance is most strikingly
when one of the parents

3

Chap. 1.

is an European, and the other an African. What is 0f Con-

called a mulatto is produced.

ceptios.

The human race possesses the power of propagation ™

in common with all the other species of the animal
kingdom, and also, it has been said, with the vegetable
kingdom.

As generation then, as it has been styled, is common
to two of the kingdoms of pature; it has becn imagined
by ingenious men, that . this wonderful operation is
regulated in both by a certain general law. But they
have differed much in their account of this law. The
question at issue between the two parties is whether
the embryos of animals be prepared by the sexual in-
tercourse out of inorganic materials, or whether they

. pre-exist in the bodies of animals, and are ealy deve-

loped as it were by that intercourse. The former of
these opinions is called the doctrine of epigenesis, the
latter that of evolution.

Both doctrines have been maintained with much in-
geuuity by equally respectable authorities. Negative
arguments have been adduced in favour of the one,
positive in support of the other, and it must be confess-
ed that the balance between them seems nearly equal.
The pre-existence of ova in the oviparous animals ap-
pears & positive argument in favour of evolution; but

13

the satirical remark of a lute witty author, * that, were ¢ Bhmex..
this theory true, every individual of the human racebach..

must have been lodged in the ovaria of our first parent,
by affording a negative argument-in favour of epigenesis,
restores the balance.

The various arguments advanced on each side by the

opposite parties in this dispute are so very numerous, .

that we cannot attempt to detail them in this work ;
and on a subject which bas divided the opinions of so

many able physiologists, it would be presumption to de- .

cide peremptarily. .
* If geoeration be regardéd as an animal operation,.
one is led to inquire whether the product be the result
of the cembined influence of both sexes, or whether it
be produced by either sex alone.

'The first opinion was generally adopted by physiolo-
gists, till about the end of the 1%th ceantury, when an
accidental discovery convinced many that the embryo

13

was produced: by the male parent alone ; and another -

discovery some years afterwards. again overturned that
opinion, and rendered it believed by not a few that

the embrya is furnished exclusively by the female.

parent..

Several circumstances concurred to render the first
opinion prebable ; the structure of the organs which con-
stitute peculiarity of sex in both parents, the circum-
stances necessary for successful impregnation, and the
similitude of children to both parents, appear very strong

ments in its favour. ‘

“q‘lbe second theory, although first brought into vogue
about the end of the 17th century by the discoveries of
Leeuwenhoeck, had been form:gy proposed by the fol-
lowers of Pythagoras. Their argoment was analogy:
the seed, said they, is sown in the earth, nourished
and evolved there; so the male semen i1s sown in
the utervs, and in the same manper nourished and
evolved.

14

Leeuwenhoeck’s discovery seemed a mere conclusive -

argument . in favour of. the. theory. than vague analegy.
He
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0 He observed mnumerable animalcula in the seminal
% finid of the males of many avimals. These he imagined
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to be embryos.

Baut as animalcula of apparently the same nature have
been observed in many aniinal fluids besides the semen
masculinom, the opinien of Leeuwenhoeck and the
theory itself are overturned.

It was owinj principally to the labours, industry, and
ingennity of Baron Haller, that the third theory, that
of the pre-existing germ, became fashionable.

His observations seem to centain a demonstration of
the fact. .

Those who have adopted this theory, imagine that
the semen masculisum possesses the power of stimulating

‘the various parts of the pre-existing embryo. And

bence they attribute the similitude to both parents, and
particularly the appearance of the hybrid prodactions, to
that fluid nourishing certain parts, and new-arranging
others. But if this were true, then the semen masculi-
nam of all animals should possess the power of stimulat-
ing the germs of all female antmals; and besides, in each
class of animals it should possess certain specific powers
of giving a direction to the growth of parts. Experi-
ence, however, has not proved this to be the case, for
the hybrid productions are very limited ; and we may
be permitted perhaps, without the imputation of arro-
gauce in pretending to search into the intentions of the
Autber of nature, to observe, that had the scmen mas-
culinom been possessed of such powers, the whole spe-
cies of animals would bave been soon confounded, and
the whole animal kiagdom would soon have returned to
that chaos from which it has been allegorically said it
originated.

Yet we are reduced to the alternative of either re-
jecting the theory, or of believing that the semen does
possess the powers alluded to. If we examine attentive-
ly the anatomieal discovery on which this theory is
built, we shall perhaps ‘be inclined to believe that the
feundation of the whole is very insufficient ; and hence
to conclude that the great superstructure is in a very
tuttering condition. If it be possible that the attach-
ment of the chick to the yolk of the egg should be in
consequence of inosculation, the theory must fall to the
ground. Haller has endeavoured to obviate this objec-
tion, but not with his usual judgment.

Two circumstances, however, seem to show that the
attachmest is really by inosculation : 1. That vessels
are seen in the membrane of the yolk evidently cons
taining blood before the heart of the chick begins to
beat ; yet these vessels afterwards appear to depend on
the vascular system of the chick. And, 2. That in
mapy animals, as in the humana subject, the umbilical
cord seems to be attached te the abdomen by inoscula-
tion ; for there is a circle round the root of the cord
which resembles a cicatrix, and within a few days af:
ter birth, the cord uniformly drops off at that very
ﬁie, whatever portion may have been retained after

ivery.

There is one objection equally applicable to all the
three theories, viz. the difficulty of explaining the steps
of the process. A variety of explanations have been
offered by ingcuious men. ~ Spallanzani and Mr- Jobn
Hunter lately, Huler and Boonet formerly, bave ren-
deved themselves conspicuous on this subject. Spallan-
2&n3; 10 particular, appears to many to have produced,

_pressa sunt+.” In cases where there is a plurality of |
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by his artificial impregnation, the most cenvincing Efects of
proofs of the pre-existence of the germ. But to what Impregna-
do his celebrated experiments amount ? They show, that ___tien-
in all animals it is necessary that the semen maseulinum ‘
shovid be applied to the somewhat expelled by the fe-

male during the coitns, otherwise impregnation cannot

take place. But was not this universally ackrowledged

before the abbé was born ? In the unfertunate frogs

who were the subjects of his experiments, the whole
operation of generation was completed except the ap-
plication of the male semen to the substances.expelicd

by the female. Nature, by establishing that the busi-

ness should be carried on in water, shows that the se-

men must be diluted, otherwise it cannot fecundate.

The abbé only imitated nature. He left the question

in the state in which he found it. His experiment on

the bitch may appear more conclusive’; but alas! it has

never succeeded with any person but himself.

On the whole, since the process of generation is so
obscure that no rational explanation of it has yet been
offered, are we not entitled to conclude that the gene-
ral theory which accounts most satisfactorily for the’
various phenomena which impregnation exbibits is the
best ; and consequently, that the product of genera-
tion cannot pre-exist in the body of either parent exclu-
sively ?

Cuar. II. Effects of Impregnation. 18

I¥ consequence of impregnation, certain important
changes take place in the uterine system of the buman
subject. 'We shall conxider the nataral changes only.

On some occasions, there are morbid changes ; but we
shall not notice them, except in so far as some of them
serve to illustrate the nature of the usual ones.

The first visible change is on the ovarium. One of
those organs swells out at one point like a small papills,
then bursts, and somewhat is discharged.

A substance is found in the ovarium after this, which 14
is called corpws lutenm. Roederer has described very
accurately its appearance a few hours after delivery.

He says “ corpus luteum locatur in rotundo apice. To-

tam ovarii crassitiem occupat, immediate ‘pone ovarii
membranam illa sede tenuiorem locatum ; ab ovario -

cum quo cellulosse ope coheret separari sine leesione

potest ; nulli peculiari ovarii rime respondet: neque

canalis in illo excavatus, sed totum solidum est. Lu-

teus color est, substantia acinosa, acinis admodum com-

PActis et ad sese pressis ambitus rotundus. Potest aliquo

modo, velut in glandulissuprarenalibus, duplex substantia
distingni, corticalis et medullaris; quarom illa insequa-

lis crassitiei 1—2 lin. lutea compreheudit hanc medul-

larem albam, qu tenuis et membrana quasi callosa, ali-

um nucleum flavam includit cassiorem *.”” It is very * Rocderer
large soon after conception, and then gradually be- Icones,
comes smaller; but never totally disappears. Rcederer g:m" ’Z_“‘
observes, * post puerperinm eo magis contrabi et indu- yoyege 17
rari illa: corpora videntar, quo remotior fit partus ;lus. p. 4.
qualia videlicet' observantur in femmis quet nuper par-

tum non ediderunt. C

‘ Lutea corpera quo serius & partu observantur cuacta
glandulis suprarevalibus similia esse videntur, duplice
nempe substawtia, exteriore corticali, solida seu flava

lutea ct nucleo fusco: velut’ etiam ille glandwie com- + Ibid

children. P 30
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altered after impregnation. It becomes spongy and Ffectsof
fibrous. The fibres run in very different directions, and lmg:t;‘m-

46
Effects of thildren, there is evidently a corpus lateum to each

--impregna- child. ~In some quadrupeds, as in the bitch or cat, the

tion. tion.

number of young in the uterus may be generally known
-'by: the corresponding corpora lutea in the evaria.
The next change in the human uterine system which

from their power and appearance ave certainly muscu-
lar. 'The blood-vessels become much enlarged, but are
still in.a tortueus direction, They are particularly

20
.- deserves notice 15 that in thc fallopian tubes. They large at one part of the uterus. -
- swell out towards the fimbriated extremity, and forma The lymphatic vessels, which in the unimpregnated
cavity which bas ‘been called antrum. Rcederer was uterus cannot be demonstrated by anatomists, become,
“the ﬁyrst who observed and accurately delineated this .as well as the blood-vessels, remarkably large.
- change. . The ovum is not often expelled entire till after the 23
- He says, p. 14. loco citato, ¢ In hoc etiam utero an- reighth or twelfth week after conception. It is shaped
trum tubz dextree appuret, c. /. tab. i. not. 5. ubi qui- somewhat like an egg, and is about the latter period
dem in utraque tuba adest, in hujus iconis utero ad so- -about four inches in length. When cut into, it is
lam tubam dextram antrum pertinet. Ad uterum fe- ‘found to consist of four layers or membranes, and to
minz octiduum puerpere non longe a fimbria in istius- .contain a foetus surrounded by a.certain quantity of
modi antrum tuba sinistra prominet: dextra quidem .water, and connected to one part of the parietes (which
- sine antro est, sed versus fimbriam ita flectitur ut ultima -is considerahly thicker than the rest) by a vascular
flexura dimidium pollicem ultra reliquam tubam effera- -cord. ‘ )
tur. Tube femine que mox a mature partu mortua The external membrane ‘covers the whole ovum. It 24
est, ct alterius tres dies puerpers antris quidem carent, -is thick, spongy, and very vascular, the vessels evident-
sed multum versus simbrias dilatantur. An est facta ]y deriving their blood from the uterus; it has three
-conceptione ista antra nascuntur ? «perforations which cerrespond with the openings of the
¢ In uteri, tab. iv. ovario dextro luteum corpus latet -os tincee and fallopian tobes. It has been called decidue,
in uteri feming octidunm pucrperre ovario sinistro;. in “tunica filamentosa, &c. but its most ordinary appelia-
-uteri, tab. i, ovario sinistro.”” He adds, * ulteriori inda- stion is spongy chorion.
gine ista antra non indigna esse mihi videntur. Licebit The -second membrane preceeds from the edgesof 25
forsan conjectare aliquid liquoris ex vesicula graafiana <hat part into which 4¢he vascular rope which connects
" in tubam lapsum et ad introitum morans illam dila- -the feetus is attached. It was firet pointed out to ana-
tam.” 4omists by -Dr Wiliam Hanter, und called by bim
ar But the most astonishing changes are those produced 'decidva reflexa. ‘The name unfortomately records te
in the uterus itself. Its parietes separate, a cavity is .poeterity the absurd idea respecting its origin which
i formed which becomes filled with a fluid, and the o3 .was entertained by Dr Hunter. It 1s not so thick and
«teri is closed up. The matter contained within the spongy as the former membrane, nor so vascular. It
wxcavity soon assumes an organized form. Tt is said that lics looscly hetween the external membrane and that to
some time after conception, a small vesicle is ohserved be next described ; but it appears only for a shert time,
attached .at one. point to-the internal surfuce of the as it soon becomes blended-with the others.
uterus ; that the rest of the parietes is covered with a The third ‘membrane is thin and transparent, but 26
.gelatinous fluid 5 and that the whele internal surface as-  strong. It is lined with the fourth membrane, and lies
-sumes a flocculent appearance. "By degrees the vesicle, in the same situation with-it. It contains no vessels at
which is in fact the ovum containing the embryo, in- this period of impregnation conveying red bleod in the
creases so much in size that it nearly fills the whole buman subject, but in the cow the vessels are very di-
cavity in which it is contained, and then its structure stinct at every period. This membrane bewever in the
becomes the object of our senses.  °* early period of impregnation is very vascnlar, and its
22 The increase of size:-in the- uterus-is very gradual. wvessels are -derived from the foetus. 'The history of a
- It is at first confined almost entirely to the fundus, and  case of morbid impregnation, where the feetus was ex-
- it proceeds so slowly that it does not leave the cavity of tra-uterine, detailed by Dr Clarke in the * Trans-
. the pelvis till nearly the fourth month. - The principal actions of a Socicty for the Improvement of Medical
. change in the cervix for the first five months is the com- and Chirurgical Knowledge,” proves this circumstance
plete closure of the orifrce, whicl is effected by a ge- wvery clearly. He-says, p. 220. % a laceration was found
* latinous fluid « ‘afterwards the cervix is gradually ex- to be in the fallopian tube -about an inch and a half ia
tended, and-at last its form is obliterated, the whole length, each extremity of which was about an equal
. uterus becoming-like an oval pouch. distance from the respective termination of the tube in
After the fifth month the increase of size in'the ute- the fimbrizz and in ‘the wterus. The distension of
rus is very rapid. The fundus can be just felt above the the tube at this part:was nearly of the size of a large
_ pubes about the fifth month, but at the-end of the ninth  walnut, forming a kind of -pouch. More of the cozgu-
month it extends to the scrobiculus cordis. lated blood being removed frem the lacerated part, the
Some authors have alleged that the changes in the skaggy vessels of the chorion immediately appeared, in-
- cervix and in the situation of the fundus are so uni- terspersed with small coagula, and lying 1n contact with
- formly regular in every case, that by attending to them the internal surface of the pouch formed by the fallo-
it is possible to ascertain the exact period of impregna-  pian tube ; these being separated, and the chorion di-
tion. But in this respect they are much mistaken ; the vided, the amnios shewed itself, containing a fotus per-
changes being not only different in different women, fectly formed of above six or seven weeks growth,” 8zc.
.~ but also in the same woman in different pregnancies. 'This membrane is called the true chorion.
The texture of the. parietes of the uterns seemamueh - The fourth membrane is even thinner and more trans- =~ 27
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Ifesof parent than the former. It lines the whole internal
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pearance being new, he stopped, and greatly obliged Effects of

Lnpecgua-

ton.
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surface of the ovum, and together with the chorion is
continued along the vascular cord which connects the
ovam and feetus.
chorion, *near the insertion of the vascular cord, a small
white vesicle appears very distinct at this period ; it was
first described and delineated by Dr W. Hunter, and
was called by him vesicula umbilicalis. At the full
period of utero-gestatien it is no longer visible, being
then quite transparent.

The feetus at this period is between two and three
inches in length, and its external conformation is near-
ly complete.

The fluid contained in the ovum is in such quaantity
as to prevent the fcetus from touching the parietes of
the covering in which it is included. It is a clear wa-
tery fluid, of greater specific gravity than water, and
of a saltish taste. When examined chemically it is
feund not coagulable by beat or alcohol, and to contain
a ploportion of ammoniacal and sea salt. This fluid is
called liquor amnii.

The connection of the parts thus enumerated with the
uterus cannot be explained, unless the appearance of the
ovam at the full period of gestation be described.

The ovum then consists of threc membranes j a spoogy
vascalar substance called placenta, to which the fce-
tus is connected by a vascular rope, and the liquor
amnii. -

The three membranes consist of the spongy chorion,
the true chorion, and the amnios.

The spougy chorion covers the whole. Its vessels

are numerous, and they can be filled by throwing hot
wax into the vessels of the uterus.

The true chorion and amnios are in the same situa-
tion as in the early months, being continved along the
navel-string. They are quite transparent, and contain
no visible vessels of any description.

The placenta is a large vascular spongy mass, of va- -

Ti0es forms in different cases, most generally approaching
to 2 roond one, placed oa the outside of the true chorion,
between it aud the spongy chorion. Its external surface

is lobulated ; its internal or that towards the foetus is -

smooth, except from the rising of the blood-vessels.

It is not attached to the oterus at any regular place,
being sometimes at the cervix or side, but most gene-
rally about the fundus. On the one side it receives
blood from the mother, and on the other from the
child. Mr Jobn Huoter was the first who clearly tra-

ced the insertion of the blood-vessels i .the uterus into .

the placenta. He describes it thus (D): ¢ The late

indefatigable Dr M‘Kenzie, about the month of May -

1754, when assistant to Dr Smellie, having procured
the body of a pregnant woman who had died undeliver-
ed at the full term, bad injected both the veins and ar-
teries with particular success; the veius being filled
with yellow, the arteries with red.

“ Having opened the abdomen, and exposed the ute-
ros, be made an incision into the fore part, quite
through its substance, and came to somewhat having

the appearance of aun irregular mass of injected matter, .

which afierwards proved to be the placenta. This ap-

Between this membrane and the-

ne by desiring my attendance to examine the parts, in lmpregna-
tion.

which there appeared something o uncommon.

I first raised, with great care, part of the uterus v

from the irregular mass above mentioned ; in doing
which, I observed rogular pieces of wax, passing ob-
liquely between it and the uterus, which broke off,
leaving part upon this mass ; and when they were at-
tentively examined, towards the uterus, plainly appear-
ed to be a continuation of the veins passing from it to
this substance or placenta.

¢ I likewise perceived other vessels, about the size of
a crow quill, passing in the same manner, although not
50 obliquely : these also broke upon separating the pla-
centa and uterus, leaving a small portion on the surface
of the placenta; and, on examination, they were dis-
covered to be continuations of the arteries of the uterus.
My next step was to trace these vessels into the sub-
stance of what appeared placenta, which I first at-
tempted in a vein ; but that soon lost the regularity of
a vessel, by terminating at once upon thesurface of the
Placenta, in a very fine spongy substance, the interstices
of which were filled with the yellow injected matter.
This termination being new, I repeated the same kind
of examination on other veins, which always led me to -

the same terminations, never entering the substance of -~

the placenta io the form of a vessel. I next examined
the arteries, and, tracing them in the same manner to-
ward the placenta, found that they made a twist, or -
cloae;spin\f

its surface.  On a more attentive view, I perceived that
they terminated io the same way as the veins ; for op-

posite to the mouth of the artery, the spongy substance .-
of the placenta was readily observed, and was inter- -

mixed with the red injection. -

“ Upon custing into the placents; I discovered, in ..

maoy places of its substance, yellow injection ; in others
red, and in many others these two colours mixed. This
substance qf the placenta, now filled with injection, bad -
nothing of the vascular appearance, nor that of extra-
vasation, but bad a regularity in its form, which shew-
ed it to be a patural cellular structure fitted for a re-
servoir for blood.

“In some of the vessels leading from the placenta -

to the uterus, I perceived that the red injection of the
arteries (which bad been first injected) had passed into

them out of the substance of the placenta, mixing itself

with the yellow injection. I also observed, that the
spongy chorion, called the decidua by Dr Hunter, was..
very vascular, its vessels coming from, and returning to,
the uterus, being filled with tﬁe different coloured in-
Jjections.”.

It appears then that the placenta has a cellular struc- -
ture, which receives blood from the arteries of the mo-.
ther, and that there are veins by which that blood is
returned, so that not a drop passes into the feetus. Of .
this practitioness of midwifery have a very familiar
proef. When the placenta is retained attached to the
uteraos, after the birth of the child, not a drop of blood .
passes from the umbilical cord, except what was con-
tained in the ramifications of the foetal vessels when the

. child -

(p) Observations on certain parts of the Animal Oeconomy, by Jobn Hunter, p. 127.

turn upon themselves, and then were lost on -

. 29
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Effects of child was separated. Yet, if a small portion of the of which, called ductus venssus, a considerable quantity Egecy o
Impregna- edge of the placenta be detached, such a quantity of of blood is carried into the vena cava ; by the other the Impregns.

tion.  blood escapes from the uterine vessels of the mother, as remainder of the blood is sent to the vena portarom; tioe
sometimes proves fatal to life: a eircumstance which and, after having circulated through the liver, it too is
- clearly shews that the blood is still conveyed into the brought by two short venous trunks, the vens cavee he~
« cellular part of the placenta. . patice, just above the diaphragm, into the vena cava..
It has been said, that the placenta on one side re- All the blood thus received into the vena cava, is car-
. ceives blood from the foetus. In fact, the greatest part ricd to the anterior auricle ; but a part only is transmit-
- of the placenta seems to be made up of ramifications of ted to the corresponding veotricle, for by a particular
* the foetal vessels. The internal ilincs of the foctus are  apparatus, a quantity is at once sent into the posteriof
conveyed, through the vascular rope which connects the or left auricle. Anatomists bave differed in opinion
placenta and child, into the placenta: they then ramify concerning the apparatus by which tbis is accomplished.
Into as many minute branches as the pulmonary arteries  As there 13 a small oval hole of communication between
do in the lungs of the adult; they then terminate in the auricles of the fcetus, called forumen ovale, having
various branches, which, uniting, !irm one large trunk  a valve placed in such a masncr as to prevent any fluid
that is conveyed along the vascular rope, and rcturns from passing from the left into the right, but to admit
all the blood which had been distributed by the ar- it from the right into the left, it bas been generally
teries. imagined that the blood passed through that opening.
As Mr Hunter remarks, ¢ the arteries from the fae- But the simultaneous action of the ausricles in the natos
tus pass out to a considerable length, under the name seemed to contradict this opimion. A discevery made
of the umbilical cord ; and when they arrive at the pla- by Dr Wolfe of Petersburgh appears to solve the riddle.
centa, ramify upon its surface, sending into ite subatance ¢ observed, that in the calf, before birth, the vena
branches which pass through it, and divide into smaller cava, at its entry into the heart, divides into two
and smaller, till at last they terminate in veins: these branches, by the one of which it sends blood to the
uniting, become larger and Jarger, and end in one right, and by the other to the left auricle. It is pro-
which at last terminates in the proper circulation of the bable that a similar effect is produced in the homan
foetus. This course of vessele, and the blood’s motion feetus by a different structure.
in them, is similar to the course of the vessels, and the Of the blood sent by the right ventricle into the pul-
# J. Hun. motion of the bleod, in other parts of the body®.” monary artery, a small quantity only is carried to the
ter, loc. cit.  The fostus, at the full period, weighs from between lungs; for near the point at which that artery is di-
P-135- G and 7, to between 10 and 11 pounds, and measures vided into the two branches that go into the lobes of the
3°  from 18 to 22 inches. It is placed within the ovum in  lungs, a large branch is sent off, which joining the aorta
such a mamner as to occupy the least possible space. and pulmonary artery, carries a great proportion of the
This position has been beautifully described by Harvey. blood immediately intoit. What is circulated throngh
¢ Jofans in utero utplurimom reperitur, adductis ad the lungs is conveyed by the pulmonary veins into the
abdomen genibus, flexis retrorsum cruribus, pedibus de-  left auricle, &ec. :
cussatis, manibusque ad caput sublatis, quarum alteram All the blood thus received into the aorta is distributed
* circa tempora vel auriculas, alteram ad genam detinet, through the several parts of the system, and a large
ubi macule albz, tanquam confricationis vestigia, in  part of it is sent out by the internal 1liacs, which, pas-
cute cernuntur: spina in orbem flectitur, caput ad ge- sing out at the abdomen, constitute the umbilical arte-
_ nua incurvato collo propendet. Tali membrerum sitn ries, and distribute the blood in the manner aiready
: qualem in semmo per quietem guserimus +.” mentioned over the placenta, from which it is returned
+ Harvey  The feetus is distinguished from the adult by a great by the veins.—The great difference then between the
Port 9 many peeuliarities in structure : these the limn{e this  foetus and natus in the circulation of the blood, consists
;;' work do not permit us to enumerate. We shall there-  in the quantity distributed through the lungs.
’ fore notice only one peculiarity, which distingnishes the To complete the description of the ovum at the full 33

feetus not only from the adult, but even from the na-
tus, viz. the distribution of the blood through its

body.

ﬁ is well known, that, in the adult and in the natus,
all the blood of the body, breught by the two cave into
the anterior auricle of the heart, and from that into the
corresponding ventricle, is distributed by the pulmonary
artery over the whole substance of the lungs, by means
of the most minute ramifications ; from whence it is re-
tarned by the pulmonary veins into the posterior auricle,
and being then sent into the posterior ventricle, is, b
its action, transmitted to every part of the body, throug
the aorta and its ramifications.

But in the foetus the blood follows another course.
All the blood of the feetus is returned from the placen-
ta by the umbilical vein, which, penetrating the abdo-
men, passes between the lobes of the liver, and thence
at right angles divides into two branches nearly, by one

period of gestation, it only remains that we should say
something en the vascular rope, which connects the pla-
centa foetus, and on the liquor amnii.

This rope is called the funis umbilicalis. It termie
nates by one end at the placenta,.and by the other at
the centre of the abdomen of the foetus. Its length
and thickpess differ materially inr different cases. It is
lorfiger in the human subject than in any other animal.
It 13 found generally to be from eighteen to twenty-six
inches in length, and in thickness about the size of the
little finger. Externally it is formed of the chorion
and amnios, together with cellular substance. Inter-
nally it is found to be composed of three blood-vessels,
and a quantity of gelatinous matter. The vessels con-
sist of two arteries and oue vein: the vein being as
large as both arteries united. These go in a spiral di-
rection, and often form knots by their coils or twistings.
A very small artery and vein are likewise perceived to

g
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Heuof go along the cord between the two layers of chorion and
Iopeps- amnios, which cover. it, into the vesicula umbilicalia.

oo

3

3

These are called omphalo-mesenteric.

In quadrupeds, a canal, called urachus, is continued
from the urinary bladder, along the umbilical cord, and
communicates with 8 membrane, which, like this canal,
does not exist in the human subject, called allantois.
The arine of the young animal is cellected in that mem-

Some anatomists, as Albiaus, have imagined, that
the urachus and allantois do exist in the buman subject.
They were deceived by the appearance of the vesicula
umbilicalis and omphalo-mensenteric vessels.

The liquor amnii is never in such proportion to the
feetus in the latter, as in the early periods of pregnan-
cy. It is less pure too at that period, being often pol-
luted with the stools of the foetus. Except in this cir-
cumstance, its chemical qualities are the same.

‘We shall now offer"a few observations on the changes
which have been described.

1. The cause of the increase of growth in the uterus
is very obscure. The accession of fluids will account
for the phenomenon; but a strong objection occurs
‘against considering that as the cause, i. e, that the ute-
rus increases to a certain degree in size, even although
the direction of fluids be to another part, as where tie
feetus is extra-uterine. Boehmerus has marked this very
accurately in a case of extr:-uterine conception, which
be has detailed (o). The developement of is fibres
seems to prove, that the increase of size depends on a
certain energy of the uterus itself ; perhape this may

appear a very ambiguous mode of expression, yet we can
oller no other explanatien of this curious phenome-

non.
2. The t bulk of the uterus during the latter
‘months, sufficiently explains the cause of the various

complaints which occur at that period. Van Doeveren
bas described this very accurately. He says, * uteri
gravidi incrementum, adscensus & pelvis cavo, et imma-
nis expansio, innumeros excitat gravidarum morbos;
primo quidem arctando abdomen, et mechanicé compri-
mendo viscera que in eo continentur, hepar, lienem,
ventriculum, intestina, omentum, nec minus partes iis vi-
cinas, nempe, renes, ureteres, aortam, vepam cavam, ar-
terias et venas iliacas, nervosque & medulla spinali pro-
deuntes inferiores; accidit pectoris coarctatio, similesque
effectus inde excitati in corde, pulmonibus vasisque ma-
Joribus ; ex quibus multiplici modo circulatio, digestio,
«<hylificatio et respiratio leeduntur, inque tota corparis
economia, ejusque functionibus iagentis, solent produci
turbae variaque vitia topicaexcitari, inter que, tensiones,
spasmi, dolores, stupores, obturationes, obstructiones, in-
fammationes, congestiones, pre cxteris memorabiles
sunt ; unde nascitur magna series morborum abdominis,
pectoris, ipsiusque capitis ; nec non artuum inferiorum

Vor. }H'{;sql’m l‘: ¥
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torpores, dolores, erampi, cedemata, e

que vitia partium genitalium, et alia multa pro diversa
partium compressarum aut distentarum actione, variis
nominibus josignienda (B).”

3. The origin of the membrane, which appears aboot
the third montb, called by Dr Hunter membrana de.
cidua reflexa, has afforded matter of dispute among
physiologists. Dr Hunter imagined, that the decidua
vera consisted of two layers, and that the ovum, enve-
loped in chorien and amnios, got somehow between
these : but this is a very unsatisfactory opinian. The

more probable opinion is, that the decidua vera and de- -

cidua reflexa are distinct membranes, although both
formed in the same manner, If, as we have already
stated, the uterus, soon after conception, be filled with
a gelatineus fluid, and if the ovum be in contact with
that organ at one point only, then it is probable that
the vessels of the internal surface of the uterus, by
shooting into the fuid with which it is covered, will
form one membrane, the decidua vera ; while the ves-
sels on the external surface of the chorion, will shoot
into the fluid with which the ovum must bave been co-
vered in ite descent, and form another membrane, the
decidua reflexa. - .

In proof that both membranes are formed in this
way, it may be observed, that where the foetus is extra-
uterine, the uterus is lined with the decidua vera, and
there is no decidua reflexa.—Boebmer is the first who
demonstrated this ; and not Dr Hunter, as has been al-

leged. He says, * Quum vero uterus magnitudine gra-

vido unius circiter mensis similis videretur, cundem po-
sterius longitudinaliter, et superius transversaliter dissc-
cuimus, inque ejus cavo, intuitu.baud impregnati satis
magno, nibil preeter tenacem et fluvescentem mucum,
mollemque poroso-villosam et valvulosam quasi turges-
centem membranam undique uteri parietes et tubas in-
vestentem, binc inde inflammatam et erosam, structuram
autem uteri satis compactam invenimus *.”

h ipel.ata, Va"ic.aa Effects of
heemorrhagis, ulcera, labiorum vulvee inflationes, varia- Impregna-
tion.

36

* Bochmer

4. The formation of the placenta is a curious subject loc. cit.
of inquiry. That it depends principally on the feetus, p- 27

is proved by the appearances in extra-uterine concep-
tions. In t{e case of veutral conception, published by
Mr Turnbull of London, this circumstance is very clear-
ly pointed out (c).

5. The origin of the liquor amnii has been explained
very differently by different physiologists.. Some ima-
gine that it is furnished by the mother ; others by the
child. Baron Haller adopts the former opinion.
“ Ergo (he says) ab utero est, et a matre, siquidem 2
foety esse non potest. Non ausim experimentum produ-
cere, in quo crocus, quam mater sumserat, liguorem
amnii tinxit t.”

37
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Baut if this were the case, How could  Halleri

the liquor amnii exist when the foetus is extra uterine ? Physiolo-

Yet it cannet be a secretion from the feetus itself, be-5'* F:‘ le-
G

cause jjp, xx;x_

(a) D. Philippi Bochmeri Observatiorum Anatomicarum variarum fasciculus notabilia cirea uteram bunranum

oontinens, p. s2.

() Prinee lines de cognoscendis mulieram morbis, in usus academicos, ducts & Gualth. van Doeveren, M. D,

et Prof. p. 16.

(c) Vid. A Case of Extra-Uterine Gestation of the ventral kind, by William Turnbull, A. M. F. M. S,

Lond. 1791. Plate 1st.

sect. 3. § 9.
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Effects of canse it is in very large proportion when the foetus is
Impregna. gcarcely visible. From what source then does it pro-
tion.  ceed ? Most probably from the coats of the amnios.

; 6. Since from the situation of ‘the feetws it has no

Chap. IIT.
nem jam ante in parte circumiutom, ad placentam per- Natvni

ferebat, puncta est; quam prope arterice pumcturam Purturition,
vena quoque umbilicalis stmiliter punota est. :Quo fac- v~
to, ex vena san

gois effluens, eum eo qui ex arteria ef-

39 . direct communication with the atmospheric air, two fluebat facile comparari poterat. Ille, venosi sanguinis
questions occur on the subjeot ; first, whether it be ne- .instar, nigricabat; hic, eanguimis in adelta arteriie mox
cessary that the foetus should receive the vivifyingsome-  vivide florebat (D).” .
what which the natus receives from the atmospbere. 7. The meauns by which the foetus is nourished have 43
2dly, If this be answered in the affirmative, by what hitherto escaped the investigation of physiolegists.
means is this somewhat furnished ? That the stomach and iutestines do not serve this pur-

1. On looking into the works of Nature, we find that  pose is obvieus from many concurrent testimonies ; but
there is a cluss of animals placed in a similar situation particularly from these ergans being on seme occasiens
with the fostus, viz. the locomotive fishee. These re- entirely wanting, while other perts of the system of the
ceive the vivifying somewhat furnished by the atmo- feetus were complete. It is probable that the placenta
sphere through the medium of the fluid in which they supplies nourishment, as well.as the vivifying principle
are immersess for their blood is always distributed by  of the air to the feetus in utero.
the smallest ramifications over a substance im constant :
contact with the water, before it return into the arte- Cuar. H1.. Natural Parturition. &
rial system to serve for the purpeses of nutrition. ’ _ :

From analogy therefore it must be allowed, that the HuMAN parturition, where évery thing is natural, is
feetus does receive, through some means or other, the perhaps one of the most beautiful and interesting opera-
vivifying principle of the atmosphere. . tions in nature; for what can be more beautiful than a

4 2." By what means then is this furnished ? Many cir-- ;rocess accomplished by the combined action of a num-
cumstances concur to preve that it is by means of the. per of powers admirab?; well adapted to the intended’
placenta. For, ’ purpose ; and what can be more interesting than the con-

1st, The structure of the placenta resembles much  tinuation of our species which depends on the operation ?
that of the lungs. It is cellular, and has the whole In treating of this subject, we shall first consider the
blood: of the factae distributed in the smallest branches term of gestation ; 2dly, the phenomena of natural par~
over its substance. 8ee ANATOMY, ANIMAL, Chap. 4  turition ; and, 3dly, the causes of those phenomena.

5 il The blood from the placenta is sent :

2d! retarnin m the placenta 1s se Sect. Y. Term of Gestation.

tb}ey’nelrest possible megns to the left side of the o of Ges . 45
heart. And, 3dly, Compression of the umbilical cord te The ancients imagined thut althongh ‘nine: kulendar
such a degree as to iuterrupt the circulation throagh it, ~months be the most usual period of human pregnancy, yet
destroys the fcetus as soon as compression of the trachea ‘00 some oceasions that period may be, and actually is, pro-
does the natus. tracted even beyond ten calendar months. Accordimgly,

It appears therefore that the placenta serves to the it was laid down as-a maxim in ancient jurisprudence,
foetus the same purpose which lungs do to the natus. that children bern within eleven months after the death.

' The celebrated Haller has objected to this prebable of their supposed father should be deelared legitimate.
use of the placenta in the following words. “ Non In modern times the question has been often agitated,
pauci etiam auctores secundis pulmonis officium tribue-  both among medwa’l practitioners and among lawyers..
runt, cum in vena umbilicali sanguis ruber sit et flori- Pructitioners-of midwifery however bave had most fre-
dus, si cam sanguinis sodalis arteriee comparetur. Idex- quent eceasion to investigate this subject, and they have
perimentum mea non eenfirmant. In pullo arteriafere diflered materially in their conclusions. .
coccinea, vena violacea est. In feetu humane nunquam Rooderer says, * Hurc terminum, finem nempe tri- 4
floridum sanguinem vidi; neque intelligo ut placenta, gessme poaxe et monfunguum quadragesime hebdoma-
in qua certissime nefla sint aerex mutabiles vesienlee dis. pertoi matero natera, uti accuratior 9bsemho do-
* Hailer. it pulmonis munere fangi *.” cet cometituit, vltraque eum non facile differtur. Ni-

loc. cit. lib.© Bt later observationshavecontradicted the assertions
xix sect. 3. ¢ Faller on this occasion. In particolar, Dr Jefiray,
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professor of anatomy in the university of Glasgow, m
an inangural dissertation published here in the year
1786, relates an experiment made by him which s
completely opposite to the opinion of Haller. Puero
* he says” in obstetricatoris sinu jacenti, faniculus
tribus vinculis circumjectis, et simul in aretum tractis
4 est; qua dein juxta umbilicum inciso, in
arteriis umbilicalibus et venis, inter duo vincula pla-
centum proxime, sanguinis copia interceptum est. In-
tercepti spatii vasa, gelatinosa funiculi parte cultro
dempta, in conspectum veweruns; et srtersa, que Sangui-~

bil hic valet emergia semimis deficiens, ‘morbosa vel
debilis patris comstitutio, matris dispositio phthisica,
hecticn, qua foetns safficienti atimento privater; nibil,
status matris cachecticus, fluxus menstruus tempore
iomie contingens, diarrhcea aliusve morbus; nihil
nimia uteri amplitado ; nihil affectus matris vehemen-
tior, qualis tristitia ; nihil diseta matris extraordinaria,
vel inedia ; nihil foetus debilitas et-dispositio morbosa ;

nihil plures foetus in utero detenti.
¢ Tantum enim abest ut hee causee feetus moram in
vtero retardent, wt potius aecelerent. Viduse quidem
vanis hisce speciebus, illicitam venerem defendere at-
que hereditates sweupari, quin in eo medieos nimis cre-
: dulos,

(p) Tentamen medicum inaugurale, queedam de placenta proponens, auctore Jacobo Jeffiray, &c. Edinburgh

1786, p- 47.
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dules, vel lucri cupidos in suas partes trahere student;

Partwrition. sed mera hsec sumt ludibris, prectereaque nihil (z).”
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that in some cases human pregnancy is protracted for
two or three weeks beyond the more common period.
Dr Hamilton especially says, ‘ In ‘the human spe-
cies nine kalendar months seem necessary for the per-
fection of the fostue ; that is, nearly. thirty-nine weeks,
or two hundred and seventy-three days from coneep-
tion. The term does not, however, appear to be so
arbitrarily established, but that nature may transgress
her usaal laws ; and as many cizcumstances frequently
concur to anticipate delivery, it certainly mmy in some

instances be cted. Individuals in the samc elass
of wrwp‘g?g‘is well known, vary in their periods
of pregnancy. May we not, therefore, from soslogy

y infer, that women semetimes exoeed the
more ordi period ? In several tolernbly well attest-
ed casts, the berth appears to have been protracted se-
veral weeks beyoud the commen term of delivery. If
the character of the woman be unexceptionable, a fa-
vourable report may be given for the mother, though
the child should not be preduced till nearly ten ka-
lendar menths after the abeemce or sudden death of her

Outlines husbund *.”

of Md-
wifery,

P- 192.
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Seer. II. Phesnamena of Natural Labour.

The sufferinge of a woman during labeur having been
compared to the fati of a person.on a jeurney, the
phenemena of labour have been divided into three stages.
The first stage consiots of the opening 6f the mouth of
the wemb ; the second, of the actmal passage of the child ;
and the third, of the sepuration aad expulsion of the
secundines.

Phenomena of the First Stage.~In most instances
the bulk of the belly sabsides for a day or twe before
labour begine; bat the first evidence of the actual
cemmencement of that process i the occurrence of
pains in the belly affecting the loins, and striking
down the thighs, ocossioning considerable irritation of
the bladder and bowels. These pains, &o. bowever,
often take place during seme bours of the night, for
days, or even weeks, before true labour begins, and
are then styled spurious pains. It is not exsy en many
ocoasions to di ish true labour threes from spe-
rious pains, unless the state of the mouth of the womb
be examined, so nearly do they resemble each
other. But in gemeral sparions pains recur at irregular
Interwals, and de not increase in force according te their
daration ; whereas true paine gradually recur at shorter
mbervals, and beeome mrere amd more violent. :

Sparious pains are sometimes attended with an -eccur-
rence which was first publicly noticed and deseribed by
the present professor of midwifery in the umiversity of
Edinbuorgh (¥), viz. the pretrusion of the. urs blad-
dor. This resembles, to a superficial observer,
formed by the membranes- which inclose the child, and
im consequewee has repeatedly been burst by the fingers
of the operuter. Incorable incomtinence of uriwe, inflani-
mation of the- passages, & c. have followed this acoidest.

But many eminent teachers of midwifery believe
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Protrusion of the urinary biadder may be readily Natural
distinguished from that of the membrames which in- Parturitios-
clude the infaot by two circumsstances. First, the bag ™

recedes completely during the interval of the pain;
and secondly, when pus| down, the cannot be
passed muni it at the fore part of the pelvis ; it seems
as if fixed to the pubis. True labour-pains arise from
the contractions of the womb by which that organ is
shortened and thickened ; and, at the same time, its
contents are forced throwgh its orifice. When they
become regular and forcing, they have the effect of open-
ing the mouth of the womb, so that a practitioner can
readily ascertain the difference between them and spori-
ous pains. The opening of the mouth of the womb, ia
mest instances, is aocompanied by the discbarge of o
slimy, bloedy-like matter, termed shews; but in wany
Wot’l!:;ttm i8 nosmhcimstaac:.d e o

is process is generall N pains io-
creasing in fmqnencg; and fyarg‘;’and cight, tea, or
twelve hours, commonly elapse before they complete
the opening of the womb. In somse cases the dilatation
takes place to a considerable extemt hefore pains occur,
so that a few pains accomplish this stage. But these
exceptions are not so frequent as those of an opppsite
description, where one or two complete dsys are requi-
red to open the womb, though the paims be unremittmg.

In proportion as the first s advances, the mem-
branous bag containing the ohild is pushed through
the mouth of the womb, and forced gradually into the
vagina. During the pain it is tense, and during the in-
terval it becomes relaxed. Whea this happens, the
head of the infant can be distinctly felt behind it. At
last, the passages being sufficiently opened, the pains
having become stronger and more frequent, the mem-
branes give way, and the water contained within them
is discharged ; which finishes the first stage. Shivering,
vomiting, headach, thirst, and pain in the back, take
place in many instances during this stage.

P henomena of the Second Stage.—~Sometimes aninter-
val of ease of some minutes duration suoceeds the dis-
charge of the waters. The pains then become much
more vielent and forcing, and the head, by the con~
tractions of the uterus thes becoming more powerful,
is pushed through the brim of the pelvis into the va-
gina. Fer this purpose the vertex is foreed foremost,
and the brow is tarned to one sacre-Hiac ndrosis,
so that the largest part of the head is applied to the
widest part of the bason; for as the head is oval, and
the opening throngh which it is to pass is- of the same
form, this is absolutely necessary.

After the bead is in the vagina, the pains still con.

tinuing, the vertex is turned into the arch of the pubis, -
and the face into the hollow of the sacrum, by which

the largest part of the head ‘is brought into the direc-
tion of the widest part at the outlet. All the soft parts
are now protruded m the form of a tumour, a portion
of the vertex is pushed through the orifice of the vagi-

na, and every pain advances the progress of the infant,

till st last the head is expelled. An interval of a mis
nute or two now ensues, after which ancther pain ta-
. . : G2 PO 3

() Reedereri Elementa Artis Obstetricse. Goettingz, x}g& page 98.

(F) Select Cases in Midwifery, by James Hamilton, M.

1793. page 16. ’
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Nuteral king place, the face is turned to ove thigh, and the
Parturition. shoulders of the child being placed towards pubis and

Chap. IIt.
‘When these fibres are evoived, if tle uterus be distend- Natwsl
ed farther, the edges of- the os tincs must be separated, Purtuntivn

==V sacrum, the whale of the body is born.

During this
process the patient generally adds voluntary eflorts to the
contractions of the uterus.

This stage is in many instances extremely tedious
but after the woman has had one child, it often is com-
pleted within the time of six or eight pains.

Phenomena of the Third Stage.~—Whenever the in-

in consequence of which part of the uterine contents
passiug throngh it, the contractien of the uterus follows.
A fact very tamiliar to practitionere of midwifery af-
fords apparently a complete confirmation of this hypo-
thesis, viz. that in some women labour eccurs as regn-
larly and naturally, in the seventh-or eighth menth of
gestation, as in others it does at the -end of the ninth,

X
* funt is born, if there be no other in the womb, the pa- the cervix uteri having become quite obliterated.

rietes of the abdemen become relaxed, and the womb 2d, Itis probable, however, that in ordinary cases
can be perceived tlrough them, contracted almost into  this store of muscular fibres is seldom entirely exbausted,
the size of a child’s head. An interval of ease of some from the circumstanee of women baving sometimes
minutes duration. now elapses, after which pains again  twins or triplets ; some other cause. therefore must con-
- recur, commonly attended with the discharge of some cur in exciting the action of the uterus. The contents.

clots of blood; occasioning a kind of gurgling noise, of the uterus perbaps furnish this cause. .
and the placenta and membranes are thrown off, and In the latter monthe of gestation, seme parts of the
the womb remains-quite contracted or nearly so, with feetus come in contact with the parietes of the uterus,
a cavity scarcely capable of containing a ben’s egg. in cousequence of the decrease in proportion of the k-
In some cases a single pain accomplishes this, and in  quor amnii. This is principally-the case with vespect
others several pains are required ; but, generally speak- to-the head, which presses on the cervix, and that part
ing, this etage is completed within an hour after the of the uterus, it is probable, is mare irritable than any
birth of the child. . other ; for we find that the entrance or exit of all hol-
It sametimes, however, happens that the natural ef- low muscular organs is more irritable tban the other
forts are inadequate to the expulsion of the secundines.  parts, as we see exemplified in the cardia of the stomach,

The causes are, want of sufficient contractile power in  and in the cervix of the urinary bladder.

the uterus, irregular contraction of that organ, and in- 3d, It is not improbable too, that the pressure of the
durated state of the placenta itself. neighbouring parts cantributes somewhat to induce the
From the above description it is obvious that all the action of the uterus ; for it is remarked by practitioners
three stages of labour are completed by one simple of midwifery, that women seldom arrive at the full pe-
power, viz. the contraction of the womb. riod of gestation in a first pregnancy, and the parietes
of .the .abdomen yield with di cu.lty at first, as is ob-
52 8zcr. TIL Causcs of the Phenomena of Labour, ~ %€TVed in cases of dropsy. Besides all farmers know

I. The first phenomenon which requires explanation is
the action of the uterus. Why does that organ gene-
rally act at a certain period, after having remained in
a quiescent state for so long a time?

This question has puzzled physiologists strangely.
Some bave attributed the circumstance to a stimulus
communicated by the faetus: but their opinion is over-
turned by a well-known fact, that the same phenomena
occur though the foetus be dead. Others have imagin-
ed that the uterus is excited to act in consequence of
previous distension. - But were this the case, women
should never have the uterus of a larger bulk in one
pregnancy than in anotber ; whereas, on the contrary,

3t is well known that women who have twins or triplets.

often have the womb distended to fully double the
usual size. . .
Physiologists as well as physicians bave fallen into
very great errors from referring complex phenomena to
a single cause. A variety of facts concur to prove,
that in the present instance it is absurd to impute the
action of the uterus to any single cause.
. To what then should we attribate it ? To a variety
of circamstances. ' .
. 1st, To the structure of the uterus. From tbe ap-
pearance of that organ in its unimpregnated state, it
would seem that patare had laid up in store a certain
proportion of fibres to be developed during pregnancy.

well, that in every succeeding pregnancy, cows exceed
their former period of gestation. .

II. The next phesomenon wortby of notice is the
manper in which the child’s bead enters the pelvis.
Two circumstances contribute towards this, first the
connection of the head of the child with the neck ; and
2dly, The form of the brim of the pelvis.

'fbc first of these circumstances has been accurately
pointed ont by Dr Osborn. He says, “ after the os
uteri has been first opened by the membranes and con-
tained waters, forming a wedge-like bag, the next
operation and effect of the labour-pains or contractions
of the uterus (for they are convertible terms) must be
on the body of the child, which being united to the basis
of the cramsum at the great foramen and nearer the oc-
ciput than forehoad, the greater pressure will be applied
to the occiput, which being likewise smaller, and ma-
king less resiatance, will be the first part squeezed inte
the cavity of the pelvis (£).”

The latter circumstance has been clearly explained
by Professor Saxtorph. He remarks, ¢ causa hujus di-
rectionis capitis, concurrente toto mecbanismo perfecti

us, potissimom heeret in pelvi. Nam agente utero

in feetum, in axi pelvis locatum, caput ejus hucusque
liberum, in homare amnii fluctuans, propter molam
suam majerem in introitum. ipeo pelvis maguam resisten-
tiam patitur 3 preminentia? ossis sacri, que in posteriori
parte segmenti inferioris uteri ita impressa est, ut pro-
montorua

() Essays oo the Practice of Midwifery, &c. by William Osbaro, M. D.
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mootorii instar faetus (rontem glabram; rotundam, unico

Purtwrition. puncto tantammodo illam tangentem et satis mobilem,
V=" blando mota ad latus dirigat, in spatium ei exacté re-
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“spondens inter protuberantiam ipsam et marginem .

ternum acutum 1lii excavatum, quam ob rem, sincipitis
previi sutura sagittalis cadit necessario in diametrum
ebliquum apertura superioris pelvis (F).”

Et is remarkable, that neither of these celebrated au-
thors discovered that a combination of bath the circum-
stances joet enumerated, is necessary to occasion the
phenomenon. "

Two advantages result from this position of the head
of the child ; for, 1st, The largest part of the head is
applied to the widest part of the supcrior aperture; and,
2dly, The head, when the occiput is forced foremost,
occupies the least possible space.

: 1I1I. The phenomenon which next strikes us, is that
change in the position of the head by which the face is
torned iato the hollow of the sacrum.

Although the advantage, and even necessity, of this
change in the position of the head, has been long known
to practitioners; yet Dr Osborn is, perhaps, the first
author who has clearly explained the efficient cause of
this. His remarks are these: ¢ As it (viz. the head)
descends obliquely through the pelvis, the pressure of
the two converging ischia will not be exactly opposite
to each other on the two parietal bones; but one is-
chiom acting or pressing on-the part of that bone con-
tiguons to the occiput, and the other on the opposite
side next to the face, the head being made up of dif-
ferent bones, united by membranes, and forming va-
rious sulures and fontanels, which permit the shape to
be changed, and the volume to be lessened, it necessa-
rily follows, that the head, thus compresscd, will take
a shape nearly resembling the cavity through which it
passes ; and, as from the convergency of the ischia, the
cavity of the pelvis somewhat approaches the form of a
cone, the child’s head is moulded into that shape, the
shape of all others best adapted to open the soft parts,
and make its way through the os externum. This un-
equal pressure of the two ischia upon the head, will, ia
the first instance, direct the occiput, or apex of the
coue, to turn under the arch of the pubis, where there
18 little or no resistance; while the pressure of the other
ischium, in its further descent, will have the same ef-
fect on the other side, and direct or compel the face to
tarir into the hollow of the sacrum *.”

This change of position is productive of three advan-
tages.
gxe:t, ‘The largest part of the bead is again adapted to
the widest part of the pelvis.

2dly, The smallest possible surface of the head is ap-
plied to the surface of the bones of the pubes. And,

3dly, As Dr Osborn, in the quoted,. very
justly observes, the head is moulded into that shape
which is best calculated to pass without daing harm,
through the soft pasts.

IV. The phenomena which occur when the head

through the external parts, are easily explained.

After the head has made that turm, by which the
face is placed in the hollow of the sacrum, the coccyx
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and perinenm resist its further descent in that direc- Nataral
tion, and by forcing the nape of the neck against the Parturition.

pain contributes to make the occiput rise up towards
the abdomen, by which the chin leaves the top of the
thorax, on which it had rested during the preceding
process of delivery.

By this simple mechanism, the soft parts are gradu-
ally prepared for the passage of the child, while, at the
same time, the shoulders are brought into the most fa-
vourable position for passing through the pelvis.

V. The phenomena of the third stage of labour ob-
viously originate from the contraction of the uterus,
which both separates and expels the secundines. Some
authors have imagined that nature has provided for this,
purpose a particular apparatus, placed at the fundus
uteri ; but as the placenta, when attached to the cer-
vix uteri, is thrown off as readily as when it is attach-
ed to the fundus, it is very evident that these authors
have been deceived by a seeming regularity of fibres,
which is sometimes ohserved.

Lastly, The obstacles which nature has opposed to
the passage of the child, occasion all the difficulties of
human parturition. These obstacles are formed by the
situation and shape of the pelvis, and the structure of
the soft parts concerned in parturition.

The pelvis is situated in such a direction, that its
axis forms an obtuse angle with that of the body ;. con-
sequently, it is not placed perpendicularly, but obligue-

ly to the horizon; and hence nothing can pass through -

it by the force of gravity.

he shape of the pelvie, too, is such, that the head
of the child cannot pass through the outlet in the same
direction in which it entercd the brim ; and, from the
structure of the soft parts concerned in parturition, they
yield with considerable difficulty.
. By these means, the Author of our existence has
guarded against the effects of the ereet posture of the
body, and has prevented the premature oxpulsion of
the child and the sudden laceration of the soft parts.

Sect. IV. Treatment of Naturel Labour.

First stage.—When this stage proceeds naturally and
regularly, there is very little else to be done, after
baving ascertained that lahour bas really begun, and

that the child is in the ordinary position, than taking-

care that the bowels be open, and palliating any un-
pleasant symptoms, such as shivering or vomiting, &c.
which may occur.

But if after the pains have become so regular as, by
their continuance, to disturb the ordinary functions of
kife, that is, most commonly, after they have been quite
regular for twelve or fifteen hours ; if this stage be not
ocompleted, it is necessary to interfere, and to endea-
vour, by art, to effect the dilatation. The reason for
this rale is abundantly evident. I this stage of suffer-
ing be longer: protracted, the strength of the patient
must be exhausted by the long-continued exertion, and,
of course, the remaining process of labour cannot be
completed. Hence the child may be lost, or alarming

: discharges

(¥) Dissertatio inauguralis de Diverso Partu, &c. Auctore Matthia Saxtml'ph. Hafniez, 1751. p. 19.
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-inferior edge of the symphysis pubis, every successive “——v——
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Natarsl  discharges of Llood may follow the birth of the in-
Parturition. fant. '
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This very obvious effect of .the protraction, beyond
certain limits, of the first stage of labour, was firet\pub-
Jicly insisted on by the present professor of midwifery in
the university of Edinburgh.

The means to he adopted for completing the dilata-
tion, when that assistance becomes necessary, are vene-
section or opiates, or supporting the os uteri, according
to ciroumstances. )

‘When the resistance to the opening of the womb
arises from the premature discharge of the water, or
from natural rigidity of the womb, copieus blood-let-
ting aflords the adequate Bat if the patient
be alrendy reduced by previous disease, oo that she can-
not safely be bled, an opiate, in the form of glyster,
ought to be administered.

And when, on the recutrence of every pain, the
mouth of the womb is forced down upon the external

! before the child, its edges ought to be support-
ed, in situ, by the fingers cautiously applied to each
side.

Second stage.—When it is found that the head has be-
gan fairly to enter the pelvis in the patural direction,
no assistance is necessary till the perimeal tumour be
formed ; and then snch sapport must be given to the

rotruded parts as shall both relieve the distressing feel-
ings of the patient, and, at the same time, preveat any
laceration from happeniog. Of ceurse, the W
manner of supporting the perineum most-be varied ac-
cording to the circomstances of the case. Inattention
10 this has very frequently occasioned the mwst deploz-
able accidents. ,

After the bead is born, it must be ascertained whether
there be any portion of the navel-string roand the neck
of the infant, and if there be, it must be slackened or
dgawn over the head, otherwise the infant will be
Jost.

If possible, time should be allowed for the accommo-
dation of the shoulders, and the expulsion of the body
of the infant ; and, at any rate, the utmost attention
should be paid te supporting the perinewm during that
part of the process.

"Third stage.— When the child is born, and it is as-
certained that there is no other infant remaining in the

“womb, the patient should be allowed to rest for a little,

unless pains again come ou, by which the secundines
are separated. In thut case, the cord is te be firmly
grasped, and pulled gently, till the plxcenta be brought
down to the external parts, when it is to be drawn out
carefully, in such a manner as to bring off at the same
time the complete membranous bag.

Should pains not recur at the distance of an hour af

ter the birth of the infant, it becomes , for se-
veral reasons, to introduce the hand into the womb to
»eparate and extract the secumdines.

First, If the cord were pulled by before the

womb had contracted, or the after-birth had be-.

come se the wowb must inevitably be turned
inside out; an aoccident that has occasiomaly hap-

Secondly, If a longer period than an hour were suf-
fored to clapse, the passages would become so much
countracted, that the force required again to dilate

4

them, would produce inflammation, with all its alarm-
ing comsequences. -

Thirdly, If the after-birth were allowed to.remain
longer than an bour, excessive flooding might take
place, which woald scon preve fatal.

Fourthly, Were the patient to escape the danger of
flboding, she would incur that of putrefaction of the
placenta, which is equally, though not so rapidly, pro-
dactive of mortal event.

In thus introducing the hand to separate the placen-
ta, the two gyeat-cautions to be attended to, are to ap-
ply the fingegs to the substance of the placenta, not te
fosisuste them between its surface and that of the wute-
ros, and to bring off omly that portion of the pla-
:enhwhichcnbenp:uedfuu the uterus without
orce.

When any alsrming circumetanoe after the
birth of the infant, requiring the extraction of the pla~
centa, the practitioner is not to delay for an Lour,
indeed not for a minute, giving the requisite assist-
ance.

Caar. IV. the Deviations fna Nature in Hu-
K man Povturitien.

Faox the view thus given of human parturition, us-
der the most favewrable circumstances, it must be ob-
vious that many deviations from nature may occur.

These deviations may preceed ; first, from the
pelling powers concessed m parturition ; secendly, from
the state of the secundines ; thirdly, from the state of
the child itself; or, fourthly, from the state of the pas-
uﬁdm;{hwhiebthcd:ﬂdi-fomedz There may al-

combinution of these oauses. We shall consider
each of these canses of devintion in the order just enu-
merated. But as a minute investigation of the subject
woald far exceed the nocessary limits of this work, we
shall treat each of these causes as shertly as pessible,
and notice only the most striking circumstances.

Secr. I Of the Deviations Natural Labowr,
which proceed from the Propelking Powers.

The propelling powers eoncerned in parturition con-
sist of volontary and invelantary muscular astion. The
& and sbdominal muscles farnish the formes,
and the uterus the tatter.

An excess or diminution of the action of these powers
must interrupt the ordinary of labour.

6. The vielent action.of the di and abdemi-
nal muscles, if exerted at the hgin'ﬁ:f labour, tends
to eximust the patient and to retard delivery, and if in-
duced when the bend is within the vagina, may, pro-
wided proper precautiess be net taken, lacerate the
pevincum; amd ronder the future life of the. patieut

'mhle.' f these les .bei ite voluatary,

action of muscles being quite y
may hmugdﬂ y prevented by the.patient submitting te
proper savce.

6. Impaired action of the«hﬂnr and abdeminal
tion of those muscles at the beginning of labour, or
from passions of the mind. It always retards delivery,
and consequently protracts the sufferings of the pat "

e. Violent
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Preterna-

c. Violent action of the uterus at the beginning of

tural Par- labour, is frequently productive of much mischief. It
turition. extrausts the patient, and renders the sabsequent
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of delivery exceedingly tedious and difficult. It al-
so sometimes occasions an accident which generally
proves almost immediately fatal, viz. rupture of the
uterus. .

This accident has. been described by authors ender
the title of spentaneous rupture of the uterus. The lncera-
tion in the uterns in those cases is sometimes transverse
and- sometimes longitadinal. ‘Whenthre accident happens
from this cause, the laceration is most frequently in the
cervix. The accident is preceded by excruciating pain,
especially during the action of the uterus, at one part,
as in the loins or towards the pubes ; and it is amoun-
ced by a most agomzing increase of the pain, succeeded
by violent vomitmg, the discharge of a little blood, a
total cessation of the labour throes, very great itregulari-
:Land feebleness of the pulse, cold sweat, eoldness of

extremities, difficulty of breathing, inability to lie in
‘the horizontal posture, aud sometimes delirium. Along
with these symptoms, it often happpens that the present-
ing part of the child recedes entirely, and the limbs of
‘the mfant may be readily distinguished trough the pa-
rietes of the sbdomen. But this circamstance does
wot always take place, for semetimee the head of the
child is so firmly wedged within the pelvis, that it does
not recede although the other parts be in the cavity of
the ahdomen.

The rupture of the uterus is generally fatal. A few
cases, however, are on record, where, by prudent ma-
magement, the patient, even under sach dangerouns cir-
cumstances has been saved. Buch are the cases record-
ed by- Dr Hamilton (1), by Dr Douglas (1), and Dr
‘Hamilton, junior (k). Bat the injuries which must ensue
from loes of blood, acate pain, the presence.of the child
in the cavity of the abdomen, and the probable protru-
sion and strangulation of the intestinve, are such, that it
cannot be expected that many patients can survive the
accident.

The ca;ls: b:f violent action of the uterus at the be-
gihning o or, is obviously the premature dischar,
of the liqguor amnii. By tll{a circl:::nstance, the lmse
of the child comes in contact with the parietes of the
unterus, by which the action of that organ is imme-

diately aod viclently excited. How much mischief

then way the rash interference of an igmorant operator
uce ? .

The cause of rupture of the uterus from-its own vio-
fent action, 7 the resistance to the passage of the child,
either from undilated os uteri, or from degormities of the
pelvis, or from wrong position of the child. When-
ever, therefore, the rupture is threatened, means must
be instantly adopted to remove.the resistance, or to sus-
pend the action of the uterus. The former is in general
the more easily accomplished.

‘When the uterus has uctually burst, the only chance
which can be afforded to the patient, is instant delivery ;
per vias natwrales, where that is. practicable ; and where
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there is extreme narrowness of the pelvis, by an incision prererna.
through the parictes of the abdomen. A case where tural Par-
this latter practice was successfully had recourse to oc-  turition.

curred a few years ago in Laacashire.

Violent action of the utetus during the latter stage
of haboury although not productive of the same dangers
which ensee from it at the begioning, is by no means
exempt from hazard ; for if the soft parts be.rigid or
not safficiently relaxed, the woman may be miserably
torn.

The violent action of the utetus towards the termi-
nation of labour
gan itself, or from the stimulus communicated by the
position of the child.

This circumstanee, however; is sometimes beneficial ;
as, for imstance, when the child is in an unfavourable

position. Dr Denman was the first who discovered

this effect of violent uterine action, and published it
in the fifth volume of the London Medical Journal,
pege 64. .

d. Impaired action of the uterus during the first
stage of labour is in many instances productive of mo
othexr inconvenience than the protraction of labour ; but
if it exhaunsts the strength of the patient, it inflaences
materially the subsequent process, as already stated.
‘When it occurs during the second stage, it occasions the
most dangerous symptoms. First, 3“ the head of the
child continue to presz for a considerable time on the
soft parts within the pelvis, these parts muet necessarily

from the impeded circulation become swelled, and cou-.

sequently the. action of the uterus, though it should re-
turn, would then de totally msuffrcient for the expal-
sion of the child. This effect of the protraction of the
second stage was first pointed out to the public in Dr
Hamilton’s letters to Dr Osborn. It merits most par-
ticular attention ; not only as it is one of the most fre-
quent causes of the loss of the infant during labour, and
of considerable danger to the parent, but also as it may
be very readily prévented by an attentive practitioner.
Previous to this swelling becoming so considerable as
to. impede the progress of the infant, there is a tender-
ness and heat, and dryness in the passage, which an-
nounces the actual commencement of the roflammation.
Imwmediate delivery ought then to be had recourse to.

Many disagreeable symptoms also proceed from the
same cause, such as suppression of urine, and violent
eramps in the lower extremities.

When it is ascertaimed, that, in consequence of the
deficiency of action of the uterus, the child is detained

80 long in the passage as to endanger the health or life of .

the mother, it becomes necessary to extract the infant

mechanical means. Two contrivances have been
thought of for this purpose, viz. the vectisor lever, and
the forceps.

Roonhuysen, a Dutch practitioner, who flourished
abont the beginning of the 18th century, contrived the
vectis, and frem the great success which attended its
use in his hands, an edict was issued by the states-ge-
neral, that no surgeon should practise midwifery with.

out

(n) Outlines of Midwifery, p. 348.

(1) Observatiens on the ropture of the gravid uterus, &c. by A. Donglas, M. D. &c. 8ve. London 1783

(x) Select Cases of Midwifery, p. 138.

from some power of that or-.
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Preterna- out being possessed of the Roonhuysen secret, for the ia-
tural Pur- strument was not publicly known. In the year 1756,
tuntion.  however, the secret having been purchased by two li-

Chap. 1V,
- with facility, it is neccesary that the operator be well Preterns-
-acquainted with the shape of the pelvis, and that he toral Par.
have accustomed himself to apply the instrument over a  tontos.

58 The late Dr Dease, in altering the shape of the vec-  the delivery be expeditiously finished, after the bead is
tis, wished to impress upon the profession the necessity brought into this position, the forceps must be applied ;
for changing the mode of employing it ; and according- for it is in the power of the operator, by means of
ly be called bis instrument an extractor. 'This power, them, to accomplish the extraction of the head within a
however, seems.to be possessed in a superior degree by very short space of time, or at least, within a much
Dr Lowder’s. instrument, of which a description is con-  shorter space than weuld be required, were the use of
tained in the eighth volume, second-decade, of Dr Dun-  Lowder’s lever continued.
can’s Medical Commentaries, p. 400. As this instru- ¢ But if there be no danﬁerous symptom, the opera- -
ment may be used with perfect safety, both to mother and  tion may be completed b‘y the first nstrument, without
child, and as in some cases it is superior to the forceps, any assistance from the forceps.
:we have represented its form in one of the plates, and ¢ For this purpose, the operator should continue to
now add the description and an account of the manner draw down, by pressing on the occiput, as already
of applying it from the work already referred to. dirécted, until the face sball have turned into the hol-

69 The instrument  consists of a blade and handle low of the sacrum. The direction of the instrument
(between which there is a binge, that renders it por- must then be changed. The reason of this is very ob-
table), measuring in length 114 inches. It length, wvious. After the face is in the hollow of the sacrum,
before it be curved, is 12§ inches. The curve be- the occiput becomes engaged in the arch of the pubis,
gins about half an inch from the hinge. It describes, and rises under it, while, at the same time, the chin
reckoning an inch from its first curvature, as nearly as  leaves the top of the breast, on which it had rested
.can be estimated, aa arc of ‘8% de of a circle, the during the preceding process of labour, and describes
radius of which is four inches. e breadth of the a course equal to a full quarter of a circle, which is
blade, at the beginning of the carve, is half an inch, the consequence of the occiput describing a similar
and is gradually increased, till within three quarters course under the arch of the pubis. Were the practi-
of an inch of the extremity, where it measures an tioner then to continue to press in the same direction
inch and three-fourths. JIts extremity is -semicir- as he did while the head was passing through the brim,
cular. 'Within 2y inches of the extremity there is an he would counteract this natural process, and hence
oval opening, measuring 2% inches jn length, and 13 would retard delivery, and injure the parts against
at its greatest breadth. By this opening, the depth of which he would necessarily press the child. ,
the curve is considerably increased, without rendering ¢ The instrument must, therefore, be withdrawn from
the instrument inconvenient in its introduction.” the occiput, and applied with the proper precautions over

70 ¢ Let us suppose that it is found necessary to use Low-  the chin, when the operator is to imitate the process

,use o

‘beral-minded physicians, Vischer and Van de Poll, was
published by them for the benefit of mankind. Since
that time, the instrument has undergone a variety of al-
terations in its form ; for a particular account of which,
-the reader is referred to Mulder’s Historia Forcipis.
There can be no doubt that Roonbuysen and his
successors employed the vectis as a lever of the first spe-
cies, the head of the infant being the resistance, the
parts of the woman the fulcrum, aud the hand of the
.operator forming the moving power. The injuries ari-
sing from this practice have been well explained by Dr
Osborn- in his Essays on Laborious Labours. Al-

.though Dr Bland and Dr Denman still recommend the

same fmctice, there can be no doubt that whenever the

the vectis proves successful according to their
directions, the fortunate termination is to be attributed
to the action of the uterus being excited by the pressure

.of the instrument; or, in other words, the delivery
':j—%bt have been completed without any mechanical in-
€

rence at all. On the other band, whenever the

.action of the uterus is either quite suspended or much

weakened, both. mother and child suffer from the appli-

_cation of the vectis,

der’s lever, when the head of the child has just begun to
enter the cavityof the pelvis. The patient is to be placed
in the ordinary position, on the left side, in bed. The oc-
ciput of the child is to be carefully distinguished, and
thie curve of the instrument is to be applied, with all
the necessary precautions, over it. The extremity of
the blade should be within a very little of the nape of
the neck. To accomplish this part of the operation
1

round substance.

. % When the instrument is applied in this manoer, the
eperator will find, that he can exert very considerable
power in drawing down, without pressing on any other
part than the occiput of the child. The mbther can-
not possibly feel the instrument ; while, at the same
time, the many points of the feetal crauiom, on which
it rests, prevent any injury whatever to the infant.

¢ If there be any pains, however slight they may be,
the aperator should draw down only during the pain:
in the intervals, a soft. warm cloth should be wrapped
round the bhandle. If there be no pains, he must draw
down from time to time, imitating, s nearly as he can,
the natural efforts. It is astonishing, of what use even
the most trifling pains are, on such occasions. With-

- out pains, a long time is required before the head be

made to advance in.a perceptible deTee (though,
after it has advanced a litue, it soon yields entirely);
while, with them, the progress is often rapid.

“ The operator should continue to draw down in the
same manner, till the bead be completely in the ca-
vity of the pelvis. Should any circumstance, as danger-
ous uterine hemorrhagy, or convulsions, require that

of nature, by disengaging the chin from the breast,
and making the occiput rise under the arch of the pu-
bis, while, with his left band, he protects the perinum

from injury.”
¢ From these observations it is obvious, that the instru-
ment introduced into practice by Dr Lowder, affords
exactly the assistance, in the first order of laborious la-
bour, which is required ; for it supplies the place of the
propelling
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Prtrraa. propelling powers, or increases Uicir efficacy, by acting  eranium in common with the forceps, it has a decided Pretcrua-
trd Par- on the body of the child, withoat injaring any part of superiority over them iu this, that it accomplishes that tural Par-

tarithon. ¢he mother. turition.
¢ This property renders it of great use in certain cases
of deformed pelvis, viz. where the short diameter of the
brim is about three mches, In soch cases, the long
continued strong attion of the uterns, often eventually
forves the head into the pelvis; but the strength of the
patient is in consequence so much reduced, that after
it bas preceeded so far, the pains are entirely suspended,
and the delivery must necessarily be finished by the use
of mechanical expedients ; but the child’s life is com-
monly previously destroyed, by the compression of the
train;

“ If, in such cases, it be possible to increase with
safety the vis & tergo, the child would then be forced
through the brim of the pelvis before the woman's
strength were exhausted, and before its life were on-
dangered ; consequently, many children, commonly
deomed to inewitable destroction, would be preserved.

“ Lowder’s lever, I apprehend, possesses this power.
1t may be calculated, that, by its use, the cfficacy of
the labour throes is at least donbled. Hence the child,
in cases of slight deformity of the pelvis, is forced
through the opposing part within one half of the time
which would be otherwise required ; and this is ac-
complished without injury either to the mother or in-
fant ; for the instraoment presses on no part of the for-
‘mer; and it rests on such parts of the latter, that ao
$arm can possibly be done.

“ In face-cases, too, where the interference of the
practitioner is necessary (which, indeed, is a rare occur-
rence), this instrument may be employed with much
advantage. The great aim should be, to draw down
the occipat.

‘% As it appears, therefore, that Lowder's lever is ap-
t:ieable in many cases where the forceps arc inadmissi-

e, and that its wee is not productive of so much ha-
‘zard to the mother as that of the forceps, it might per-
haps be inferred, -that the latter instrument may be
‘banished from practice, as unnecessary and dangerous.
Accordingly, many practitioners of midwifery have
adopted an opinion of this kind ; and, indeed, there are
very few who do not employ one or other of these in-
straments exclusively.

“ But however desirable it may be-tolessen the num-
"ber of mechanical expedients, and to simplify practice, T
apprehend, that many lives would be lost if we possessed
or employed no such mstrument as the forceps. As
they have the property of a lever, delivery can in many
-eases he accomplished nruch more expeditiously by them
than by Dr Lowder's instrument. This seems to be
the sole advantage which they possess over it ; and that
is counterbalanced by several great disadvantages.
Many aothors, indeed, have alleged, that the forceps
have exclueively the power of diminishing the size of
the feetal cranium, by the pressure of thetr blades, and
hence have attributed a degree of pre-eminence to them,
which in fact is not their due; for as the size of the
child’s head is, in natural cases, diminished as far as is
necessary, by the contractions of the uterus forcing it
forward through the bones of the pelvis, -an increase. of
the vis 2 tergo will of course increase that diminution,.
;fthe l:zpefof the passage I!;equire it. 'While Lowdes’s

ever, therefore, possesses the power of compressing the
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end by similar means with nature.

“The great disadvantages of the forceps are, that they
are inapplicable when the child’s head is situated high
in the pelvis ; that their application is often difficult to
the operator, and painful to the patient ; and that, as
their centre of action is on the parts of the patient, they
must injure her in proportion to the resistance opposed
to the delivery. i

“ On the whole, then, in cases of the first order of
laborious labours, both instruments must be occasionally
had recourse to. When the head is not completely
within the cavity of the pelvis, Lowder’s lever must be
employed; and even when it is in that position, the
same means may be used, if there be pains. But, when
the labour throes are entirely suspended, or when any
circumstance renders it necessary to terminate the de-
livery with expedition, the forceps ought to be em-
ployed in preference to every other instrument, if the
head of the child be within their reach.”

The forceps are supposed to have been invented by
Dr Hugh Chamberlain, who was physician to King
Charles IL ; but their form has been greatly altered
since histime. The most approved form is that repre-
sented in the plate. _

This instrinnent is only applicable in presentations of
the head ; but it was formerly, by Dr Smellie and others,
srecommended in face cases.

In order that this instrument be applicable, it is nes
cessary that the head be completely, or nearly so, in
the cavity of the pelvis; but sometimes a lengthened
pair is used for cases where the head is situated high.
The employment of long forceps, however, heing ex-
+remely dangerous, is seldom justifiable ; and there-
fore we shall limit our directions to the use of the com-
mon short forceps.

There are three principal cases in-which that instru-
ment may be had recourse to, viz. 1. where the face is
in the holow of the sacram; 2. where the face is
wedged underthe pubis ; and, 3. where it is on one side
-of the pelvis.

In whatever situation the ‘head is, the instrument is
to be applied over the ears, otherwise there could be
no safe and secure hold. In the process of extracting
the <child with this-instrument too, it is'to be observed,
that the convex edge of the blades -is to be brought
along the hollow of the sacrum.

The instrument being applied so cautiously over the
ears of the infant that no part of the woman be mmjurcd
by their introduction, the loeking parts are to be
brought together, and secured by a ligaturc; after
which the operator, supporting carefully the perinzam

with one hand, is to draw gently in a direction of from _

blade to blade .during a pain, or now and then to imi-
tate labour throes, -while he at the same time favours
the mechaniem of labour by accommodating the child’s
‘head to the passage so as to make it take up the least
possible room. If this be done with suitable caption
and gentleness, no part of the woman should be mjur-
ed, and the parts of the infant on which the instrument
had rested should not even be marked. Baut as there
can be no doubt, that in the process of using the for-
ceps, the parts of the woman are pressed upon by the

blades, if much force be exerted, or if due attention be
H not
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Preterna- not paid to the adaptation of the head of the infant to

Chap. IV.

causes, which I will distinguish by the names of acci- Preterna-

tural Par- 4}, apertures through which it is to be brought, the dental and unavoidable, though they may appear exact- tural Pur.
MoR , most dreadful effects result from the operation. ly similar in their first symptoms, should terminate very  tuntion.

\ ' d);ﬂ'erently, if left to nature, assisted only by the palli-
Skct. I1. Of the Deviations from Natural Labour, ative_ means beforc mentioned, cannot seem strange ; nor
which proceed from the :tate of the Secundines. can it be a doubt, that of these two Kinds of floodings,
only one of them, namely, that which is produced by
74 The membranes which envelope the foetus are in  an accidental separation of the placenta, can be relieved
some cases more tender, and in others’more rigid, than by the use of thesc palliatives ; and that the other, in
in general they are found ; circumstunces which have 2 which the placenta is fixed to the os uteri, and the
considerable effect on the process of parturition. Be- flooding is thercfore umavoidable, cannot possibly be
sides this, the placenta is on some ocdasions attached to  suppressed by-any other method whatever than the time-
the cervix or os uteri, by which nol only is the order ly removal of the contents of the womb ; for supposing
of labour interrupted, the placenta being expelled be- the discharge to be for a while restrained by bleeding,
fore the child, but also is the paticnt’s life exposed to  medicine, cool air, &ec. it will inevitably return, when
much danger. ) nature is so far recovered as again to bring on labour:
75 a. Where the membranes are too tender, the liquor in the first case, if the hwmorrhase have been checked
amnii -is discharged at the beginning of labour before by the use of the above means, it is not impossible but
the os tince be dilated, and then all the bad conse- labour may come on, and the child be safely expelled
quences detailed under the article 4, Sect. I. necessarily by the natural pains before it returns or if it should
ensue. e return, it may not increase in quantity ; as in this case
b. Where the membranes are too rigid, the labour very probably the separated part of the placenta which
may be protracted ta such a period as sﬂill injure the occasions the discharge remains nearly the same ; where-
mother most materially, and at last, as the whole ovum  as in the other case, in which the dilatation of the os
may be expelled entire, the life of the child may be uteri produces the separation of the placenta, every re-
cn(Lngercd. turn of pain must be a return of the bleeding, and it
After the os uteri is completely dilated, if the child must become greater and greater as the uterus opens
included in the membranes do not advance into the ca- more and more, and the placenta is in proportion de-
vity of the pelvis, the membranes should be ruptured. tached, till it increases to a degree that exhausts the pa-
But if it do, they ought not to be broken till they press tient, and she dies before nature has been able to expel

on the external parts. ‘the child. That soch must inevitably be the pro
c. But the most alarming deviation from™nature, and event of floodings arising from such a cause, if left

which can proceed from the state of the secundines, is to nature, is too obvious further to be insisted on.
that which originates from the attachment of the pla-  That this attachmenrt of the placenta to the os
centa over the cervix or os uteri. As there can be no uteri is much oftener a cause of floodings than authors
doubt that the uterine vessels dip into the substance of and practitioners are aware of, I am from experience
the placenta, and that they are lacerated when the pla-  fully satisfied, and so far am I convinced of its frequent
centa is separated from its attachment, it is obvieus occurrence, that I am ready to believe that most, if
that in such a situation beemorrbagy to a most danger- not all of those cases which require turning the child
ous extent must unavoidably ensue during the process are produced by this unfortunate original situation of

of the labour. it (L).”

76 Mr Rigby of Norwich was the first British practi- No case in practice requires more decision and more

tioner who publicly explained this cause of haemor-
rhagy. In the first edition of his work ; viz. that pu-
blished in 1775, he expresses himself in the following
words. * But from the uncertainty with which (as
before observed) nature fixes the placenta to the ute-
rus, it may happen to be so situated, that when the full
term of pregnancy is arrived, and labour begins, a
flooding neccssarily accompanies it, and without the in-
tervention of any of the above accidental circumstances;
that is, when it 18 fixed to that part of the womb which
always dilates as labour advances, namely, the collum
and os uteri, in which case it is very certain that the
placenta cannot, as before described, remain secure till
the expulsion of the child, but must of necesssity be se-
parated from it, in propartion as the uterus opens, and
by th:t means an hamorrhage must unaroidably be pro-
duced.

¢ That floodings, which arise from these two different

attention than this. It must be obvious that no inter-
nal remedy can be of any avail in flooding from such a
cause, and that the life of the patient can be saved by
immediate delivery alone, whenever considerable hee-
morrhagy takes place. But it is to be recollected that
the disfzarge in many instances threatens for days or
even weeks before it becomes serious, and that for the
sake of the child, the patient should be allowed to ad-
vance as near as her own safety will permit to the full
period. These threatenings may often be removed by
astringent injections, per vaginam, while at the same
time every means of moderating the circalation of the
blood should be suggested.

But whenever the discharge becomes profuse, de-
livery by art is to be had recourse to. The rule of Mr
Rigby, and of some other eminent practitioners, ¢ to
watch from time to time the dilatability of the os
uteri,” and take advantage of that state, sounds well ;

but

(r) Essay on the Uterine Haemorrhagy which prgcedes the delivery of the full-grown Feetus, illustrated by

cases by Ed. Rigby, London 1775, p. 14.  Vide also 3d edition 1784, same page.

~
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Preterna- but if followed in practice, must either give such a
unl Pur- shock to the woman’s constitution, as shall end in
Wite  dropsy or marusmus, or must prove immediately fatal.

B
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In all those cases the os uteri may be forced, and al-
though it be not more apen than barely to admit the
introduction of the finger, it may in a very few minutes,

4f the operator have steadiness and perseverance, be ren-

dered capable of allowing the band to pass.

If possible, the hand should be carried forward at
onc side of the placenta, for if that part be torn (which
it must be admitted is sometimes inevitable) the infant
must be destroyed. Alfter the feet are brought down,
the child is to he extracted as expeditiously as regard to
its sziety will permit, and the hand is then to be again
passed into the uterus for the purpose not merely of de-
_taching completely the secundines, but chiefly of se-
curing the contraction of that organ which is the great
object of the delivery.

Secr. IIL. Of the Deviations Natural Labour,
which proceed from the state of the Child.

The regular process of parturition may be inter-
rupted, in consequence of the position and of the shape
of the child.

1. Position of the chidd. The most natural po-
sitisn of the child, at the beginning of labour, is
with the head placed at the brim of the pelvis,
the face towards the sacro-iliac synchondrosis of one
side, and the occiput towards the groin of the opposite
side. But there are many deviations from this natural
position,

a. Although the head be applied to the brim of the
pelvis, it may be forced with the sinciput towards the
promontory of the sacrum, and the ,ccipit towards the
symphysis pubis. In this situation the largest diameter
of the head is opposed to the smallest of the pelvis, con-
sequently the head remains firmly fixed in that position,
for as the sinciput cannot advance a point beyond the
promontory of the sacrum, the occiput is forced just so
much below the brim at the pubis as to wedge the
bead firmly between the sacrum and pubis. By the
loog-continued pressure the soft parts become much
swelled, and at last the head is found so simmoveabl
fixed, that it can neither be made to recede, nor can it
advance in the same direction. This constitutes what
has been styled the caput incuneatum, or, as it is called
by French practitioners, /a téte enclavée. This case
_most commenly is the efect of mismanagement ; for if
a very little pressure be made on the head when it pre-
sents at the brim of the pelvis in this unfavourable po-
sition, the pains will readily force it into the passage in
the proper direction. :

Whea the locked head has actually taken place, the
practice must be varied according to the circumstances
of the iudividual case; hence the leng forceps, and
sometimes even the crotchet, are required. Turning is
quite inadmissible, aod the three-bladed forccps so
strenuously recommended by Dr Leake, in this-case are
totally inapplicable.

b. The long diameter of the head may also be applied
to the short diameter at the brim, in a 3iﬂ'erent manner,
viz. with the face towards the pubis, and the occiput
to the base of the'sacrum. The obstacles to the pro-
gress of the head are not in this case so great as in the
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some time, force the occiput either a little to one side,
or at least past the promontory. The case, however, is
tedious, painful, and even dangerous to the patient; for
as the face presents a larger surface to the pubis than
the occiput, it must require longer time to pass, and
as there are many inequalities on the face, the patient
must suffer much pain from their pressure, and from the
same circumstance must incur the hazard of having the
urinary bladder or the urethra irreparably injured.

In this case Professor Saxtorph remarks, “ vel occi-
put primo descendity quod cum accidit, frons ab ossibus
-pubis sustentata elevatur, mentumque pectori infantis
imprimitur, urgentibus perro doloribus, versus anum
et perinzum, adagitur acominatum occiput, et nullo
modo sub arcu ossiom pubis extorqueri potest inflexile
sinciput, hinc partus in exitu pelvisimpossibilis redditur.”

That this is a mistake, the observation of other prac-
titioners has sufficiently demonstrated ; for it is well
Known that in such cases, after the perinzeum has been
much stretched the occiput is forced through the parts,
and immediately slips back towards the anus, while
the nape of the neck being applied to the anterior
edge of the perineeam, moves on it as on an axis, so that
the sinciput and face emerge from under the symphysis
pubis, the chin leaving the top of the thorax in the
same manner as if the face were sitvated naturally in
the hollow of the sacrum. ‘ '

Although in this case the natural efforts most-ordi-
narily complete the process, yet in many instances the
injury which threatens the urinary bladder renders
the application of the forceps expedient.

c. Although the head may have entered the pelvis in
.the most natural position, yet it may not make those
changes in situation which are required to accommodate
it to the outlet ; for the face may turn vnder the sym.

hysis pubis instead of into the hollow of the sacrum.
hen this happens the phenomena already described (&)
take place.

d. It sometimes happens, that instead of the smooth
part of the craninum being forced first into the pelvis,
the face presents. In this case it may be situated in
three positions, viz. with the chin to the sacrum, or
pubis, or side. )

@ a. 'The first case is esteemed the most dangerous

"both for the mother and childd. For the mother,

because the child in this position requires more room
than the pelvis affords, tonsequently the seft purts in
contact with the chin and smooth part of the cranium
are much cempressed, and hence if the delivery be not
speedily accomplished, much injury to those parts will
ensue. As the chin too must pass along a curved line
formed by the sacrum and coccyx, the obstacles to de-
livery are very great ; and eveu after the face has been
forced so low as to press on the perinzum, that .part is
in much hazard of being torn by the vielent distension
which it undergoes. The delivery in such cases is very
rarely accomplished naturally.

This species of labour is -equally dangerous ‘to the
child as to the mother, not only on account of the long-
continued pressure on the brain, but also from the occi-
put being g)rced so strongly on the superior dorsal ver-
tebra that the free return of the blood from the head is

Ha2 «interrupted,

former (a) ; for as the occiput is round, and its sur- Preterna-
face inconsiderable, while at the same time the promon- tural Par.
tory of the sacrum is round, the labour throes, after  turition.
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interrupted, and benoe apoplexy ensaes; m circumstance  culated that the feet presest emeedn 105 cases of 1a- preem,.
fﬁ’& which 1?n‘s‘e;p’r:oved even by the appeu:née of children bour. : taral Par.

wurition. who in such cases are bora alive, for the face of such Some authors have divided labours of this kind into turition.

children is perfectly livid. Jacebs has pointed out
these dangers pretty accurately. ¢ 1l est dangereux
pour U’enfant, (he says), parce que la téte ctant pen-
chte et portant sur son cau, elle comprime les vaisseaux
sanguins au point que le sang ne pouvant plus circuler,
.3} meure d’unc apoplexic pour peu que l'on tarde & I'ex-
traire.” Ecole pratique des Accouchemens, par le Pro-
Jesseur J. B. Jacobs. A Paris, 1985. p. 366.

b5, The second case, viz. where the chin is plaoed
towards the pubis and the sinciput to the sacrum, is
neither so dangerous for the mother ner child. For if
by the force of the pains the face be pushed so far for-
wazd that the chin becomes engaged within the arch of
the pubis, then the inferior edge of the sympbysis pubis
forms a fulorum on which the inferior jaw moves, by
which the sinciput and occiput pass readily and easily
slong the bollow of the sacrum, their surface being
well adapted to that of the sacram, and the several parts
of the face pass ia suocession threugh the vulva.

cc. The third case, viz. where the chin is to one side,
4 ntill mere favourable than the second; foon;. tg; fncle
pasees readlily through the obligne diameter pel-
vas tall m.o,tx)l(ry the tuberoeities :of the ischia, when the
.chin tuvas into the arch of the pubis, andthen the same
ghenomena whidh eacurin the second case take place.

Dhe oaunse most gensmally assigned for face-cases is
the ill directed exertion of the propelling powers. May
it aot .aleo depend in many cases on ‘the original posi-
ﬁo‘nvﬁﬂmfw:? sraryiificalty .

Whenasy extraardinarydifficultyoccurs in face-cases,
Lowder’s lever s the instrument ito which recourse
-ought 40 be thad. The forceps, as recommended by
Saxllic and ethers, being quite insufficient to afford a
anfe and scouae holdl of the imfant.

-ed, is

a great variety of specics. There is, however, no ne-
cessity for such divisions, and they tend to mislead end
embarrass practitioners.  All the varieties may be re-
duced noder three heads ; for the toes must be either
towards the side of the pelvis, er towards the sacrem
or pubes.

dd. Where the toes are towards vhe side of the pel-
‘wig, the child is generally placed in such a menner that
the abdomen, bveast, :and face pass in succession along
¢he ancro-iliac synchondrosis of that side. This is the
most favourable situation in which the child uvder such
-circumstances can be placed ; for the largest parts of
its body pass through the largest aperture of the pelvis.

In this case, then, the action of the utcrus forcing
forward the child, the feet are by degrees excluded
through the external parts, the toes being situated be-
tween the point of the coccyx and the tuberosity of the
ischium ; the thighs follow, then the abdomen and
thorax ; but the farther progress of the child is for some
time interrupted by the arms passing up along each side
of the head, which add considerably to its bulk ; =t
last, however, the repeated contractions of the uterus
force the face into the hollow of the sacrum, and -then
the mape of the neck turning onithe mferior edge of the
.symphysis pubis as on a pivet, theface is excluded, fol-
dowed by the sinciput and occiput,

Where the efforts of nature in this process are sole-

1y trusted, the child, unless it be small and the pelvis

be very capacious, while the soft parts are much relax-
lly still-bozn ; for before the obstacles to
‘the delavery of the head be overcome, the long-conti-
nued compression «f the funis umbilicalis, by intercept-
ing the.course of the blood, proves fatal.

e e. Authors have generally considered that to be the

85 « Op-same rare oocasions the side of the head pre- .most favourable position in which the feet can present,
seits, 80 Abat ome ear i6 in dhe centwe of the pelvis. In  where the toes are towards the sacrom. Roederer for
much & @sse, the ‘conteactions of the uterus example says, * pedum tunc digiti si ossi sacro obver-
cannot make the head enter the pelvis, and the woman tantur, feetus abdomini incumbens recte situs est (L.)"
smaould gepemally die undelivared were it not for the in- But two disadvantages attend this position: First, the
serferonce aliant. Cases.of this kind ave remarkably largest part of -the child’s body is forced through the
Jape. emallest part of the outlet of the pelvis ; and 2dly, The

The hend of the nperator must be carried wp in such longest diameter of the head -is applied to the szortest
cases, and moderate pressure must be made in such a diameter of the brim of the pelvis. In such cases, there-
darection. as shallullow the contractions of the uterus to  fore, the patient.commonly suffers much pain, and the
Joth the-smooth:part of the.cramivm intothe cavity of child’s life is destroyed.
the i fJ- When the toes are turned to ‘the pubes, it has

86 - The head of 'the child is not the part :always ap- -been universally acknowledged, that the feet are in the
%l&ed to the:pelvis ; far sometimss the head passes last. -worst possible position. Indeed not only do the disad-

henever aumy -other part than :the -head presemts, ‘the -vantages stated as resulting from-the last position (¢ ¢)
labonr ia styled by muthors preternatural. equally take place in this one, but another cause of

All pretemnatural laboure :have ‘been divided inte twe  difficuity and danger is added, vi. that the face being
wrders. A. Fresentations of -the inferior extremities ; applied to-the pubes, the progress of the child must be
and B. Presentations.of the supecior extromities. impeded in no inconsiderable degree. Hence in such

A. Presentations of the lower extremities compre- -a case the patient may be very much injared, and the
hend caaes where one ar both feet, one or ‘beth knees, child must be almost inevitably lost.
wod the bneech preaent. The management of footling cases was first explain-

89 & Cuses where both feet :present are ‘more frequent ed, in as far as we know, in-Dr Hamilton’s Select

than those where sne only presemts. It has been cal-

Cases in Midwifery, p. 8.
-4 !t

(1) Roederer Elementa Artis Obstetrice, p. 249 e
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Chap. IV,

Preteran-

“ Rt is a  coriens circumstance that the beet mode of

tnl Par- delivery in footling cases has mot yet been explicitly

tantron.
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pointed out by any anther. This wust appear surpri-
siog when it is considexed that sach presentetions fre-
quently eceur ; that the life of the cbild depends upop
the practice adopted ; and that the managermant of every
proteroatural labour must beivfluenced by the rules ap-
plicable to footling cases. ‘

“ When ‘the feet preseat, the infant’s situation rela-
tively to the mother must be with its belly placed to-
mards her back, her helly, ber side, or same interme-
diste point. The dirst of those positions bas beew
goveradly comsiderod as the most favounsble, and the last
asthe veverse. But alittle reflection must.convince every
practitiomer that the infant occupies.the lesst possible
wace, when its belly is towards the side of the mother,
or, to speak more accurately, tewards the sagro-iliac
synchondrosis ; for then the largest part of its body is
within the Jargeet diameter of the pelvis at the brim,
while in its progress 4hrough the pelvis, the bresch is
wet forced theough the shortest dismeter at the outlet,
wie. that between the tuberedities of the ischia.

“Jn case therefore:where the feet are hrought
down, the toes should in the ;process of entraction be
turned into such -a position, that:the belly, the hreast,
aall the face, shall be madesto pase in sugcession along
the neavest sacro-iliac synchondsosis. After the axms
are disengaged, -the face can be readily tumes into.the
bollaw of the sacrum.”

+. One foot.-may present in the same variety of direc-
tions as beth feet. Wb‘:le one ﬁ)ottb el
if the pains be regular and stwong, the case is attende
with less paia tothe mother and less dangerto:the cliild,
thaa where under similarcircumstances bothfeet present.
it is less painful to the mother, because the child is
formed into the shape of a cone, and the apex pasees first
tbrough the pelvis, by which the parts are gradually
prepared, and not suddenly forced.open ; snd it is less
dangereus for the child, because the.one leg being fold-
od along the belly and breast, the umbilical cord 1s pro-
teetod from compression.

Frem these circumstances, a very erroneons inference
has been deduced by some.colebrated authors, viz. that
in cases where it is ne to Ahe opepation
syled turning, the one foot should be :brought down
m preference ‘to both. But :as on such ocorsions the
operator cannot be assisted by pains, it is obvious that
he could not have a sufficient hold of the child by a

m&' foot.

‘With the-exceptions just stated, the phensmena where
one foot presents ave the same with those which oceur
in cases wheve both feet are in:the passage.

. When the knees present, all the inconveniences. of
feetliog cases take place, with this additienaldanger to
the child, that if the legebe cressed, ape-or beth:may be
fractured: before .the knees be.expelled.

The of koee presentations must depand
on -the advagee which these pasts may have at:-the
time asistance is procuved. (if they be still at. the_ brim

of the pelvis, -the foet :should ibc booked demp. . :Bat;if

they be fairly within: the cavity. of the)peivis, or.inthe
vagina, they must be allowed to protrnde avsthont -the
parts until the.feet-be oxpelied.

k. Broeeh qases cocur - mere:frequently. tuan:fostling

presouts naturally, .

MIDWIFERY.
“ones. It has been calculated shat they happop once m

52 cases of labour.

The breech may present in the same variety of po-
pitions as the feet, viz. with the belly of the child to
the back, to the belly, ar to the a.iév; of the mother.
Cortain advantages and disydvaotages attend each of

those positians.

When the belly is to the back of the mother, the
thigh bones Leing streight, pass with diffioulty alpng the
curved line of the sacrum ; after that obstacle. is sur-
wmounted, :the largest part of the child is applied to the:
smallest diameter at the hrim of the pelvis; and after
the body is delivered, the head is situated in such a di-
rectiop that it caunot enter the brim ; for the sinciput
is apposite to the promontory of sagrum and the occiput:

to the symphyais pubis.
If the ieﬁy of the child be to the -belly of the
mather, then the thigh bones pass very remh{y along

the bones.of the pubcs, while the spipe bending, accom-
modates itsclf admirably to the hollow of the. sacru
consequently at first the labour proceeds speedily an
safely ; but after the brecch has passed through the ca-
vity of the pelvis, it is applicd with its largest diameter

to the shortest diameter at the oytlet, and after it bas at”

last axexcome the resistance ogcasianed by that circum-

61

Preterna-
tural Par-
tarition,

stance, and -the body.is.expelled, the face, igg. toywards -

the.s sis pubis, pubjects the patient to all the pain,
and the.child to all the dapgers, alrepdy snpmerated (fF ).

When the belly of the child js placed towards the
side of the mother in breech cases, then the same advan-

tages attend the situation which have heen .epuinerated -

vader the first footling qase (dd)
of the ohild i uuiformly applied to the largest aper-
ture of the pelvis. Bemges .this, the child 1ncprs less:
bazardin this pasition than where the feet qriginally pre-
sent ; for the logs.beipg folded an the belly proteot the
funis wmbilicalis from compressipn..

kf\Breot:] cases, where the pains are pawerful, ,a:i,t_o be

t entirely to nature, taking eare- to.support the pe-
rinmam, ull the infant he expelled'; the navelrstxf:g
is ‘hﬂn't!o,‘bc Wn oﬂ.xthe ﬁtw,td!. ad u‘ecw #‘comv
modated to the passage on.the same principle ps footling
cases.

When, the ppins prove isadeguate to the expulsion.of
the breech, variows methods have been ,recommended,
such 8. hooking the finger in the, groin, first on the one
gide, -and .then on the otber; empleying » blunt hoak

s for.the largest part -

for the same;purpose ; fixipg a,gaxtsr gr piece of .tape -

aver;one or.bath thighs, and applyi«ﬁtbe forceps.
Lhe frst of these methods are useful where. there. are
ﬁg&mms, :and the infant is oot Jarge. The second

methods sre.injurioys both to the mother apd -

child, for they add to the,vis i .tergo, mithout dimi- -

nishing the resistange. But the foprth method, that is,
applying the:foroaps, isinvarisbly both. safe
ful ; besause; while it enahles the prastitioner .tp dray
foumard, the child withqut any sierine actiop, it ;at the
same Lime puts.it jo bis.pawer.to-accommodate it.to the
pefeage: hy: tarning. it -roupd, in the pmper. directiop.

1B. The sesaud, division of; prajernatursl, laboyrs, in-
dusles el cases.where -any.ofher part than the head
o lower. exdromities presentd; .such .as the.neck, the
a@n shoulder, thethreast,-the, hagk, the.belly, or the

(-8

syceess- -

9%

|It ’



62

MIDWIFERY. Chap. IV,

Preterna. It is obvious, that a full;grbwn child cannot possibly
tural Partu- be expelled through the natural passages in such posi-

rition.
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tions, and consequently, unless nature perform the ope-
ration first described by Dr Denman, both mother and
¢hild must be destroyed ; for the unavailing contrac-
tions of the uterus will first operate in impeding the
circulation of the child ; and then by pushing forward
its body with greit force on the 3oft parts of the mo-
ther, will induce such a degree of pain and inflamma-
‘tion, that she must at last sink exhausted.

_The practice of turning, as it is called, that is, of
bringing down the feet i cases belonging to this divi-
sion of preternaturdl labours, driginally suggested by
Pierre Franco, but first properly established by Am-
brose Parre, has been the means of saving many vala-
able lives. Indeed the superiority of this practice to
that of making the present under such circumstances
must be very obvious ; for after the operator has got
hold of the infant’s feet, he can complete the delivery
without requiring the assistancc of pains.

The dangers to be dreaded in performing the opera-
“Yion of turning are rupture of the uterus, or subsequent
influnmation of the passages, and loss of the ¢hild.

The first of these, is to be gnarded against, by pur.
sning such means as shall suspend the labour-pains, and
temove the uterine. stricture, when the opportumity of
tarning before the discharge of the water which sur-
rounds the infant has been lost. These are blood-let-
ting and opiates in large doses, singly or combined, ac-
cording to circumstances,

Qreat gentleness and caution, on the part of the ope-

‘rator, are indispensably requisite to prevent both rup-

tute of the uterus and the subsequent inflammation of
the passages. When it is ndded, that a perseverance
for several hours is sometimes necessary for accomplish-
ing this operation, it must be obvious, that it demands
in many iostances a greater degree of patience, as well
as dexterity, on the part of the operator, than most
cases of surge?.

" 'The safety of the infant can only be secured, by at-
tending very accurately to the rules for the manage-
ment of footling' cases.

Dr Denman, whose discovery of the spontaneous evo-
lution has been alrcady mentioned, at one time suppos-
ed that in the cases undeér consideration, the operation
of turning might be-dispensed with, and that the pa-
tient might be saved muth hazard, and the practitioner
great anxiety and trouble, bry waiting for that change.

But although in the Mhter editions of his valuable
work (Introduction to Midwifery), he has relinquished
this idea, his observations on the management of pre-
ternatural labour of the second order, are evidently in-
fluenced by his former opinion.

He says (vol. ii. p. 249.), * Yet the knowletlge of
this fact, however unquestionably proved, does not free
us from the necessity and propriety of turning children
presenting with the superior extremities, in every case
in which that operation can be performed with safety to
the mother, or give us a better chance of saving the
child. Under such circumstances, the instructions given
by former writers, and the observations we have before
made, must still be considered as proper to guide our
conduct. But when we are called to a patient with a
}:reternatnnl labour, in which there is no room to

"hope for the preservation of the child, or in which we

3

are assured of its death, orwhen the operation of ttrn- preterss.
ing cannot be performed without violence and some tursl P
danger to the mother, then the knowledge of thig pro- ‘witin
bability of a spontaneous evolution, will set our minds

at ease, and disengage us from the consideration of ma-

king any hasty attempts to perform a hazardous ope-
Tation, ‘from which no possible good can be derived,
except that of extracting a dead child, and which at all
‘events might be effected by a method much more safe

to the mother. ' )

“ Thhe tinre required for the spontaneous evolution of
the child, aod the facility with which it may be made,
will depend upon a varitty of circumstances, but chief-
ly upon the size of the child, the aptitude of its posi-
tion, the dimensions of the pelvis, and the power ex-
erted by the uterns. If the child be very large or
much below the common size, the slower I believe will
be the evolution, nor can it be made at all without a
strong action of the uterus. It is possible, therefore,
when we hdve conducted ourselves on the ground of
expectation that the evolution would be made, that the
pains may fall off or be unequal to the effect, and we
may be disappointed. It might then be apprehended,
that the difficulty of extracting the child would be in-
finitely increased. But though the evolution was not
perfected, I bave not found this consequence ; for the
<child, though not expelled, bas been brought inte such
n state that I ‘could afterwards pass. my hand with
ease, and bring down its feet, though in au attempt teo
do this at the beginning of the labour I had been foiled.
dn one case in which the evolution did not take place,
1 could not bring down the inferior extremities, but I
bad no difficulty in fixing an instrument upon the cur-
ved part of the. body of the child, or in bringing it
away with entire safety to the mother. It was before
presumed that the child was dead, and the sole object
‘was to free the mother from ber danger ; and with her
safety no appearances of the child, bowever di -
able, are to be put in competition. In cases of this
kind another mode of practice has been recommend-
ed, that of separating the bead from the body with 2
blunt book or other convenient safe instrumeat; but as
I have never practised the method, I give the descrip-
tion of it in & note.”

There are two points in the above observations, in 5%
which it appears that Dr Denman bas erred. In the
first place, in sanctioning delay ip having recourse to
the vperation of turming where the superior extremity
presents. In many such cases, if the pains be not
specdily suspended, or the position of the child altered,
the uterus would burst; an accident which has repeat-
edly fallen under the observation of the writer of this
article. .

The second error is, the supposition that, after it has
been found by experience in any given case, that tbe
spontaneous evolution is not to happen, it is easy to ex-
tract the child either by the feet or by some instru-
ment. But it will be found in the majority of such
cases, that the infant is impacted into so close a hody,
while the parts are all in a state of swelling and in-
flammation, that immense dilficulty and great danger
attend the attempt.

The followiag observations on this subject cannot be
too strongly impressed on the minds of, especially young,
practitioners.

¥ Several



Chap. IV.

Preterna-

“ Several yéass ago it was discovered by Dr Den-

umal Partp-man, that in presentations,. such as that in the above
fiiod.  case, the position of the child is sometimes altered, and

§1

its expulsion accomplished, by the natural contractions
of the uterus. Although the doctor, with his usual
caudour, has allowed, that this favourable event, under
such alarming circumstances, is rather to be wished than
expected ; yet he has offered it as his opinion, that if
all interference of art were avoided, * the woman would
not, in this case, die undelivered.” .

“The preceding bistory, however, affords a melan-
choly contradiction to this opinion. The midwife, who
atterded from the beginning, did nothing to interrupt
the natural process, as far as could be learned. Her
fatal error was having only looked on, and baving nei-
ther given that assistance which was necessary, nor
sent for othiers who could do so.

¢ The spoutaneous evolution, as Dr Denman has call-
ed it, can only take place where the child lics in a par.
ticolar situation, viz. where the action of the uterus
cannot be excrted on the presenting part, or where that
part is 80 shaped that it cannot be wedged within the
pelvis. A practitioner may, therefore, by a careful

" examination, be able to decide whether the evolution

will happen or not. . This observation is by no means &
matter of epecalation, being, on the contrary, of much
practical utility ; for, if there be signs which indicate
the event alluded to, it follows, as a consequence, not
oaly that the natural process is not to be counteracted,
bat also, that it is to be assisted. Two cases occurred
during one year, where the author of these remarks had
an opportunity of progunosticating and assisting the evo-
Jation, in presence of two gentlemen then attending
the professor of midwifery, as annual pupils.

“ That the uterus should continue rigidly contracted
on the body of the child, while the strength of the wo-
man was so much exhausted that no pulse could be felt,
and that she appeared sinking very fast, is a singular
and an instructive fact. It will, it is to be hoped,
teach practitioners the fallacy of the assertion, that the
bonger the operation of turning is delayed, the more
easily it will be accomplished.

“ It may seem astonishing, that the body of the child
oould not be drawn down with the crotchet, since it
was in a state of great putridity : But when it is con-
sidered, that the long-continued action of the uterushad
wedged it very strongly within the pelvis, while, at the
same time, the pressure on the soft parts lining that ca-
vity had swelled them much, the circumstance will be
readily understood (N).”

Authors have endeavoured to ascertain. the causes of
preternatural labours ; but little sactisfuction has been
derived from their researches. It is probable, . that
some cases depend on different causcs from others. For
example, in some women preternatural labour oocurs
more than once. Such cases seem to depend on some
peculiarity in the uterus or.ovum. Again,. it is well
known to practitioners of midwifery, that, on some oc-
casions, where the child had been found to present na-
torally at the commencement of labour, the position is

MIDWIFERY.

perceived to be preternatural after the first stage is com-
pleted (0).
perbaps be justly autributed to irregularity of action of
the uterus. Besides, there can be little doubt that some
cases of preternatural labours originate from the prema-
ture rupture of the membranes.

2. The bulk of the feetus also occasions considerable
deviations from nature in labour ; for it may be either
too small or too large. .
I The feetus, at the full period of gestation, is never
of so small size as to occasion any deviation from na-
ture, unless it have been for come time dead. It is in-
deed, a very remarkable fact, that women often carry to
the full time a feetus which bad died ubout the fifth or
sixth montl. .

In such cases, the child is sometimes expelled so ra-
pidly, the passages opposing little or no resistance, that
the uterus is suddenly empticd of its contents; and
bence, from the irregularity of its contracticy, the
placenta is retained, or uterine hamorrhagy takes
place.

m. The patient, bowever, is exposed to more dangers
from the increased.than the diminished bulk of the
foetus.  The foetus may excced.the ordinary size, either
from a natural increase of bulk, er from monstrosity, or
from disease.

k k. It has been already stated that the feetus at the
full term of gestation, generally weighs from seven to
nine pounds; but on some rare oceasions it is found te
cxceed ten or twelve pounds, or even thirteen. Al-
though, however, the process of delivery is not so rapid
where the child 1s so large, yet if no other circumstance
occurs to impede labour, it will be eventually. termi-
nated with safety both to mother and child in most cases.
‘Where indeed, under such circumstances, the patient
has not formerly had a child, there is always reason to
apprehend that the infant may be destroyed by apo-
plexy, or the mother may be very much bruised. In
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In these cases the change of position may tural Partu-

rition.
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some cases of this kind, 1t becomes neccssary to open -

the head of the infant.

Zl. When the child is monstrous, from the redundan-
cy of some large parts, as from two heads or two bo-
dies, it is sufficiently obvious that if the mother be at
the full term of gestation, the obstacles to delivery will
be insurmountable. by the natural powers. Fortunately,
however, in. by far the greatest number of cases of mon-

sters of that kind, the action of the uterus is.-excited .

before the ordinary period.

m m. The most frequent disease of children, which
proves an obstacle to labour, is the enlargement of the
bead from hydrocephalus. On some occasions the head
is enlarged to an extraordinary size.

Sometimes too, the thorax or abdomen is distended

R (- R

and enlarged by a watery fluid. Professor Saxtorph -
has recorded the following example of an obstacle to -
delivery from a very uncommon disease. *D.18.Sept. .

1775. in domo obstetricia regia, mox paritura admitte-
batur gravida. Instante partus pringipio dolores partus
veri debito modo alternantes, sed solita proportione ve-
hementia, duratione et celeriori recursu infligebant. Rite

tendebatur

(N) Sclect Cases in Midwifery, p. 110.

(o) Vide Denman’s Introduction, vol, ii. p. 254
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Preterna- tendebator orificium posteriora versus inclinans; justa
tural Par- erant capitis situs, directio et aquaram formatio ; pelvis
tntion.  nartesque molliores, viam partus censtituentes, nullo la-
borabant vitio ; quibus omnibus accessit adhuc sanas et
robustus corporis feminei habitos, et partos aliquoties
antea perpessi felix eventus, qute indubie ominabantur
inca:ptum hocce negotium partus feliciter quoque finien-
dum fore. In progressivo rite procedebat partus.
« In fine vero capite sponte nato, truicus solita facili-
‘tate sequi nolebat, quare obstettix in arte adhuc novitia
constitutam domus ebstetricem expertem satis socianmh
sibi advocabat. )
« Corpore fectus ad latis revoluto, 4t huineri in ma-
jore diametro aperturz pelvis inferiori minorem fa-
cerent resistentiam, brachiisque edfictis, junctis vii-
bus truncum ad axin pelvic extraliere moliebantur;
attamen obstabat abdomen nulla illarum vi ubterius
« cedehs.
- ¢ In atixiliom tonc accedens, qui domum isto tem
. pore artem addiscondi gratindrabitabat stadiosus, matum
sab abdomine prudenter intulit, quod.tensum atque
- complanatum sine omoi obstaculo mveniebat ; ulterius
vero manum prottndens pedes tetigit, interque. crura
tumorem ingenter tensurn fluidoque contento ptemm
repericbat.
“ Compressa hocce tumore, dum adstantes omni vi
~ftncum simul attrahebant, disrampebatur subito, in-
signisque aquz copia effluxit; -superato sic obstacu-
lo, facillime extrahebator feetus, vitam - per biduom
traheds.
¢ Fetus postes examinatos femellus crat, ingentem
- saccum ifiter femora gerent, qui ex clongatione integu-
- mentortm universalium corporis a tergo versus anteriora
. ita protractoram,- at otificiom ani ex fusie anteriorie
- corporis prope valvam -conspiceretur, ortum habcbat.
In ipso saoco post effaxionem humoris, aquee fere lib.
ive capiente, nihil prater hydatides parvas-observatn
dignam erat. ' ‘Os saero vero, ad angulum rectum ver-
sus pasteriora survatum caute instar prominebat (L).”

MIDWIFERY. Chap. TV.

any otdhagcdegree skilfal and attentive, the tumour Preperss
may be pushed back, and the feet of the child may be teral Par
- brought down. In a case of this kind, wheve the wri. taritiea.
ter of this article was callcd in after the tomour irad
become wedged within the pelvis, and the head had
been opened, the delitery was accomplished with ex-
treme difficulty, and the poor womwn survived only a
few heurs.
The following singular case of an excrescence on the
o8 uteri, is stated by Dr Denman, vol. ii. p. 6.
¢ In June 17%0, I wis desired to see a patient ins the 193
cighth month of her pregnancy, who in the preceding
night had a profuse hemorrbage. Her countenance
shewed the effects of the great loss of blood she had
sustdined ; and frem the representation of the case given
me by the gentleman who was first caled in, I con-
cluded that the placenta was frxed over the os uteri.
On examination I felt a very large fleshy tumour at
-the extremity of the vagina, representing .and nearly
equalling in size the placenta,which T judged it to be.
Had this been the case, ‘there could not be a doubt of
the propriety and necessity of delivering the patient
speedily ; and with that intention I prssed my finger
reund the temour, to didcover the state of the os nteri.
But-this'I conld not-find, and on a more accurate exa-
mination, I was convinced that this tumour was an ex-
- crescence growing from the os wteri, with a very ex-
~tended and broad  baris. /I then coneluded that the
patient was not with chil, notwithstanding the disten-
tion-of tiie abdomen, but that she Iaboured under seme
disease . which resembled pregnaney, and that the he-
morrhage wvas the consequente of- the disease. A -mo-
tion which  was very evidently perceived when 1 ap-
plied my hand ‘to the abdomen, did not prevail with
me to alter this epinion.
“¢ It was of all others = cuse i which a consultation
«avas desirable, both to decide upon the disease, and the
measures which it might be necessary to porsue; and
several gentlemen of . eminence were called in. That
-she was actually pregnant, was aftcrwards proved to
the satisfaction of every one; and it was then conclud-
ed, that such means should be used as might prevent or
lessen the hemorrhage, and that we should wait and see
«what efforts might be pattrally made for accomplishing

a0t Sgcr. 1. Of the Deviations from Natural Labour,
. whick depend on the.State of the Passuges through
- whick the Child is forced.

‘The devintions from naturatlabour octasioned by the ~the delivety.
state of the phssages, originate either from the soft parts, ¢ No very urgent symptom occarred till the latter

ot the bones.

~end of July, when the hemarrbage returned in a very
The obstacles from the soft parts ate tumours-withia

alarmming way, and it was thought necessary that the

the womb, thickening and induration of the neck and
- moith of the womb, enlargement of the ovary, cicatrix
it the vaging, collection of faetes within- the rectom,
swelling of the parts lining the pelvis,- malformation
and extreme rigidity of the-external parts.
Tt is & curious fact, tot only that tonception some-
- times “i;kes lace when there is a tumotr wit;:uin the
womb, but also that pregnanc 8. orr to the full. pe-
. riod. Whet this has 'hf:pene{l,g?he tumonr has bg:n
. pushed down before ‘the infunt, and has filled up the

. passages. :
If this obstacle be ascertainéd at an early-period of
~ the labour, which it must,be if the practitioner' be in

. - Coam e

patient should be delivered. There was not a possibili-

-ty of extirpating the tumour, and yet it was of such a

size, as to prevent the child from being born in any

-othier way than by lessening the head. This was per-

-formed; bt after many attempts to extract the cinld,
the patient tas so exhausted, that it became necessary
to leave her to her repuse, and very seon after our leav-
ing her, she expired.

“ We were permittéd to examine the body. There

‘was no appearance of diseasein any of the abdominml
viscera, or on the external surface of the uterus, which

- was of its regular form; and when a large oval piece

was taken out of the anterior part, the child, which
had

- (L) Vide Societatis medicee Haumensis Collectines, vol. ii. p. 23

\
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Preterna- bad 0o marks of putrefaction, was found in a natural po-

cual Par- gition.

rition.
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An incision was made on each side of the cer-
vix to the vagina, and then a large cavliflower excres-
cence was found growing to the whele anterior part of
the os uteri. The placents adhered with its whole sur-
face ; so that the blood which sbe bad lost must have
been wholly discharged from the tamour (M).””

In two cases, where a great thickesing and indura-
tion of the neck and mouth of the womb, approaching
to the nature of schirrosity, had taken place previeus to
conception, the natural action of the uterus, though af-
ter a very comsiderable time indeed, assisted by coprous
blood-letting, eventually overcame the resistance. One
of the patients died ten months after, with all the symp-
toms of real cancer uteri. The other was restored to
perfect health after lying-in.

Dr Deoman has recorded (vol. ii. p. 73.) two cases,
where the enlarged ovarium impeded the of
the child. In the one case the beag of ttl;; infant b:“
opened, and the deli complete: crotchet 5
but the patient died uvet?e distance of three weeks. In
the other, a trocar was passed into the tumour, und a
living child was born. The patient recovered from her
lying-in ; but died bectic at the end of six months. In
such cases, the ovary may be pushed back, if the cir-
cumstance be discovered early enough. .

Cicatrix of the vagina, in consequence of former in-
jury, may appear at first to impede the progress of
the infant ; but it will always be found to yield to the
pains, if the strength of the patient be supported, and
proper means be adopted to counteract the effects of the
long-continued labour throes. A case occurred some
time ago to Dr Hamilton, where a substance, of the
hardness of gristle, as thick as an ordinary sized finger
placed between the vagina and rectum, and apparently
extending from the ramus of one ischium to that of the
other, an unsurmountable obstacle to the pas-
of the child. He was called in after an unsuccess-
ful attempt had been made to tear away the infant, and
found the woman in & state of extreme danger. He
was infermed, that five vears before that period, sire
had had a very severe tedious labour, followed by great
jaflammation and suppurstion of the external parts.
The indurated part was cut thmngbh\ﬁthut the p:mel;;

X aint, and the child was easi
mkmgmu:ym survived the delivery vﬁy two
days. The relations would net permit the body to be
opened.

A collection of fces within the rectam bus been

known to occasion such resistance to the passage of the:
child, that the woman hes died undelivered. In ge-
neral, however, it is in the power of an active practi-
tioner to empty the gut at the beginning of labour.
But if, from neglect, the bead of the child be jammed
in the pelvis, and immoveably wedged in consequence:
of an accomalation of ficees, it then becomes necessary
to open the head.

Perhaps the most frequent affection of the soft
which impedes the process of the infant is, swelling of
the lining the pelvis. This circumstunce bas been
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already hinted at. It can never happen where the prad- preterna.
titioner is ordinarily attentive ; for the tenderness, heat, tural Par.
and dryness of the passages, which precede the actual .turition.

swelling, cannot be overlooked by one at all aware of
the podsibility of such an event. When it has actually
happened, nothing can save the mother but opening the
head of the infant. After this most unpleasant opera-
tion is cempleted, the extraction of the child is seldom
a matter of much difficulty.

Maiformation of the external parts in some cases does
not prevent conception. Two cases bave fallen within
the knowledge of the writer of this article, where the
woman had conceived though the orifice of the vagina
bad not been capable of permitting the intreduction of
even the little finger. And it consists with his know-
ledge, that about thirty years ago a woman under simi-
lar circumstances, was brought into the Royal Infirmary
of this place, and was delivered by the Csarean opera-
tion. She died within two dnys.

It is sufficiently obvious that the safe practice under
such circumstances is to enlarge the natural opening, by
making an incision in the direction of the perinzum,
taking care not to wound the sphincter ani.

Extreme rigidity of the external parts is ene of the
most frequent causes of devintion which depends on the

state of the soft parts. It takes place, in a greater or less -

degren, in the greatest namber of women who lie in for
the first time ; and geaernlly in all women who are con-
siderably advanced in life before they have children,

It is seldom thut the resistance opposed by the exter-
nal parts is so very great as to prove an inviocible ob-
stacle to lsbour. But, on many occasions, the Jong-
continued pressure of the child on those parts produces
the most di le cemsequences, as inflammation of
all these parts and of the bladder. Inflammation in
those parts is always dangeross, for there seems to he a
remarkible tendency to gangrene. Cases are on re-
cord where the whole parts bave slonghed off, and where
the rectem, vagina, and biadder, have formed one ca-
nal, Perhapy death is much preferable to life under
such ciroumstances.

Copious blood-letting, and the liberal use of some
unctuous  application, with time and patience, in genc-
ral overcome the rigidity of the external parts. Pla-
cing tbe patient over the steams of hot water was for-
merly recommended in sach cases, but this practice is
now exploded. _

B. Many deviations frem natural labour occur from
the state of the bones of the pelvis, for they may be so
much aitered im shape as either to mcrease or diminish
considerably the aperture of that part.

d. When the apertores of the pelvis are too large,
the mother imcurs much danger, and the child is not
totally exempt from hazard. '

aa. The danger incurred by the mother arises from
there being no resistance to the passage of the child, so
that when the action of the uterus begins, the child
my be pushed by the force of the pains through the
passage before the soft parts be dilated ; hence the ute-
rus may be ruptured, -orﬂieooft parts lacerated. If,

. on

() Were swoch a case again tv eccur, there could be doubt respecting the propriety of fixirg a ligature round

the neck of the tamour.
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Preterna- 08 the other hand, the external parts be soft and
tucal Par- yielding,.a considerable portion of the uterus may be
turition. excluded without the parts. There is a very wonder-

Chap. 1V.
common. When this happens, the projection sometimes Preterna.
renders one side of the pelvis wider than the otber, and tural Par-
this constitutes what authors call the distorted pelvis, _tarition.

fal history of a case of this kind alluded to by Saxtorph
m the following words. ¢ Memorabilius adhuc exem-
plum est illud 2 cel. Wolfg. Mullnero allatum, ubi totus
uterus una cum feetu extra genitalia dilapsus, feetusque
vivus extra pelvim versione extractus fuit, matre post

reductionem uteri superstite. Vide ejus Bakrnehmung’

won einer samt dem Rinde ausgefallenen Debakrmutter,

Semetimes, however,. it leaves both sides of an equal
width, and this is called the deformed pelvis.

The deficiency in the brim produced by these causes
is very various ; most frequently slight, but sometimes
8o great that there is not an inch between pubes and
sacrum.

The outlet may be diminished by the approximation

11
Nurnberg 1971 (L). of the tuberosities and rami of the ischia, or by the 3
1z bb. The hazard which the child undergoes is that of apex of the sacrum and coccyx projecting more than
being suddenly expelled, included within the entire wusually forward, while they are at the same time hook-
ovum, 8o that it may be lost before proper assistance ed up.
can be afforded. Another danger is, that the mem- ‘When both the brim and outlet are diminished in 116
branes having given way, it may be dashed with vio- aperture, the cavity of the pelvis is generally affected
Ience upon the floor on which the patient walks. also; but when the deficiency of space is confined to
Whenever from the great width of the bips, there is either, the cavity is commonly more shallow than na-
reason to suspect that the pelvis is too large, the practi- tural, by which both the resistance and the danger are
tioner should continue in constant attendance from the considerably lessened. Melancholy are the cases where
very commencement of labour, and should carefully the cavity is rendered deeper than usual.
adopt the appropriate and obvious means to prevent the *  As tae practice in cases of extreme deficiency in the
hazards just enumerated. apertures of the pelvis is to be regulated by the degree
112 e. But deficiency of space in the apertures of the pel-  of narrowness, it is a matter of the first importance to
vis occurs much more frequently than increase. The - be able to ascertain the dimensions in any given case
apertures of the pelvis may be diminished from natural with tolerable precision.
small size or malformation of the bones, from exastosis, For this purpose, instruments called pelvimetres have 117
or from altered shape in consequence of mollities os- been invented. M. Coutuoli has proposed one for in-
sium. ternal use, and M. Baudelocque bas recommended one
_ Cases where the sacrum and ilia are of an uucommon for external application. But however plausible in
small shape are not frequent. Narrowness of the base theory the use of such contrivances may appear, it is
of the sacrum is sometimes met with ; and in a few cases now well known that no dependence can be placed
it has been found that the apex of the sacrum bas ap- upon them in actual practice, and therefore the hand
proached too nearly to the anterior part of the pelvis, of the operator must be had recourse to for determining
50 as to diminish the apertures at the outlet both the shape and the extent of the apertures of the
113 Exostoses seldom prove an obstacle to delivery; but pelvis, wherever there is any parrowness. The follow-
one exception ta this rule fell under the observation of ini directions for this purpose given by Dr Wallace
the writer of this article several years ago. The exos- Johnson are extremely judicious.
tosis extended along the whole extent of the symphysis  On passing the finger along the vagina, if the coc- ;¢
pubis, and was fully as thick as an ordinary sized fin- cyx, or any part of the sacrum, be felt unusually forwards
ger.  The woman had been delivered previous to his or near at hand ; or if the symphysis, or any other part
being called in, but the exbaustion which followed, of the pubes, is found projecting rather inwards than
(for she had been allowed to continue five days and outwards, it is evident that the pelvis is distorted. In
nights in constant hard labour) occasioned her sinking which case, as well as in those where it is not distorted,
a very short time after delivery. In this instance both  but only very small, the principal part of the child’s
mother and cbild were lost from the self-sufficiency and head (allowing the presentation right) remains high,
ignorance of the midwife. . the vertex making only  little round tumor within the
The deficiency may exist in the brim, the outlet, or brim: so that when the os uteri is opened, and come a
the cavity singly.or combined. little forwards towards the pubes, the capacity of the
The brim is much more frequently affected by mol- pelvis may be found out by moving the end of the fin-
lities ossium than the outlet ; and, as was long ago re- ger round that part of the head which has entered the -
marked by Levret, it generally happens, that when upper strait. This method is used by several practi-
the brim is narrowed from this cauge, the outlet is wid- tioners in London. However, should the finger not be
ened. long enough to effect it properly, as sometimes is the
114 The brim may be diminished in size by the projection case, there is then another method, which, being more -

of the promontory of the sacrum, or by the flattening
of the pubes, or by the approximation of the bones
where the pubes and ilia unite, or by a combination of
some of these circumstauces.
promontary of the sacram, however, 18 by far the most

The projection of the

certain, may be used, provided it be done with tender-
ness and caution, and when the orifices are so well open-
ed as to admit of it with safety. But previous to it,
the operator must be well acquainted with the dimen-
sions of his own band, viz.

¢ First,

(1) Dissertatio Inauguralis de Diverso Partu, &c. Auctore Matth. Saxtorph, p. 46.
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Preterna-

¢ First, The fingers of a middle-sized hand (as we

taral Par- Toay suppose the operator’s to be) being gathered toge-
turitio. ther equally into the palm, and the thumb extended

1y

and applied closely along the second or middle joint of
the finger ; the distance between-the end of the thumb,
and outer edge of the middle joint of the little finger,
is usually four inches.

“ Sccondly, Whilst they are in ‘the above position,

‘the distance from the thumb, at the root of the nail, in

a straight line to the outside of the middle joint of the
little finger, is full three inches and a half,

“ Thirdly, the fingers being still in the same situa-
tion, and the thumb laid obliquely along the joints next
the nails of the first two fingers, and bent down upon
them ; the distance betwecn the outside of the middle
joint of the fore finger, and the outside of that of the
little finger is three inches and a quarter.

¢ Fourthly, The hand being opened, and the tops of
the four fingers being a little bent, so as to come near-
ly in a straight line; their whole breadth, across the
joint next the nails, is two inches and a half.

¢ Fifthly, when the first three fingers are thus bent,
their brea!th across the same joint is two inches.

¢ 8ixthly, The breadth of the first two, across the
nail of the first finger, is one inch and a quarter.

¢ And, seventhly, The fingers being gathered into a
conical form, the thumb lying obliqnela' upon the palm
of the hand, with its point upon the first joint of the
ring finger, reckoning downwards, will measure in
thickness, between its back and the fore part of the
thamb, two inches and two-eighths,

¢ Now, as hands are extremely various, the operator
ought always to know how much the size of his dif-
fereth from the above dimensions; and this being
rightly understood, the application may be made as
follows :

“ The patient, being in the position as for natural
delivery, and the operator’s left hand being well anoint-
ed, and the fingers and thumb gathered into a cone,

it must be gently passed into the vagina, and then

through the os uteri, upless in this part there is still a
rigidity to forbid it ; if so, the fingers only must be pas-
sed, their extremities formed into the fourth dimension,
and then placed edgeways in the strait ; which being
done, if the fore finger touch the angle of the sacrnm,
and the little one the symphysis of the pubes, the width
i3 then manifestly no more than two inches and a half ;
a space through which-a mature child can neither -pass
alive, nor be brought se by art, unless it happens to be
preternaturally small indeed.”

Three methods of practice have been adopted in
cases of such narrowness of the pelvis -as renders it
impossible for the child to be protruded alive, viz.
the operation of embryulcia or embryotomy, the
Csesarean section, and :{1: division of the symphysis
pobis. -

L. Embryotomy. ‘The cases requiring thic mest

shocking operation are those where the infant cannot-

be extracted alive through the natural passages; while
there is, nevertheless, such space that it may be torn
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away piece-meal without injury to the mother.
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Of Preterna-

course, in these cases the life of the woman can be saved "t‘“"' Par-

onlg at the expence of her infant,

ut although authors and practitioners in modern
times adopt in general this principle; they differ ma-
terially in their account of the precise cases requiring
the operation.

Dr Osboriralleges, that, as the head of the infant
at the full time of utero-gestation cannot be diminish-
ed to less than three inches between the parietal pro-
tuberances by the natural contractions of the uterus
forcing it against the bones of the pelvis ; wherever the
aperture at the brim or outlet falls under three inches,
the operator ought to proceed as soon as possible to
open the head of the infant.

But on so very serious an operation as that by which
ene life is destroyed, it becomes a practitioner to adopt
no rule which can be at all liable to error; and it is
evident, that there are three very strong objections to
this precept of Dr Osborn.

First, It is impossible in any case at the beginning
of labour, to ascertain that the infant is at the full
term of utero-gestation ; but it is well known, that a
child at the age of between seven and eight months, if
born alive, may be reared to maturity, and that such
a child is capable of being expelle! -without injury,
through an aperture incapable of permitting the pass-
age of a full-grown feetus.

Secondly, The heads of children, even at the full
time, are sometimes so small and so yielding as to ad-
mit readily of their short diameter being diminished
below three inches. )

Thirdly, every candid practitioner must allow, that
it is quite impossible to ascertain with geometrical ac-
curacy the precise dimensions of the pelvis; and con-
sequently what in any given case may appear to the
operator to be less than three inches, may in fact be
above these dimensions.

For these reasons, wherever the -narrowness is not
obviously ve
certain the eflect of the labour-throes, supporting the

strength of the patient, and palliating distressing symp--

toms. By adopting this rule, the practitioner wiil not
only have the consciousness of not having destroyed life
unnecessarily, where be is eventually forced to open
the head, by the conviction that it is too large to pass
unopened, but also the innate satisfaction of sometimes
saving a life, which under less cautious management
must have been sacrificed. Great care indeed is ne-
cessary-in such cases not to be deceived in the estimate
of the progress of the child, for the swelling of the sealp
ma% mislead a young practitioner.
here has been a variety of opinion too, respecting
the lowest dimensions of the pelvis which permit the
operation of embryulcia with safety to the mother ; and
it is surely unnecessary to state, that unless there be a
moral probability of saving the life of the mother by
this operation, it ought never to be had recourse to.
Dr Kellie, of London (?), and Dr Osborn (), have
recorded some cases where this operation was performed,
I2 although

(?) Dr Wallace Johnsoa,
(@) DrOsborn’s Essays.

considerable, the prudent rule is to as-

urition.
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Preterne. although the narrowness was very great ; and the latter - Whe it has been found proper ta proceed to the €X- Pre¢erna.
turl Par- gentleman, founding ou a single case, assumes the prin- traction of the infant, the first thing to be attempted is tamal Pas-
turition.  ciple, that whenever there is a space equal to an inch

and a half between pubes and sacrum, the operation

hae bulk . b ible, turition.
to diminish the bulk of the cranium as much as pussi

This may be done by meaus of the embryulcia forceps,

of embryulcia is practicable. But a careful perusal of delineated in the plates, and contrived it is believed by ~ **4
the case alluded to (A) must satisfy any unprejudiced Dr Lyon of Liverpool. It is an instrumeat far sope-
person that there must have been some mistake, most rior to the almisdach of the Arabians, in use even
- probably, from the swelling of the soft parts lining the within these fifty years among the practitioners of this
pelvis bavisg added to the apparent narrowness, and island (B).
having, after the bead had been opened above 36  After the bead bas been sufficicatly reduced in bulk,
hours, subsided. And at any rate, since experience has the crotchet is to be fixed at first on the inside of the
now fully established the fact, that the danger resulting cranium ; and while two fingers of the left band are to
from this operation is always in proportion to the do- be kept constantly so applied that if the instrument
gree of resistance, it may be concluded that the epera- should slip in the process of extraetion, it shall be re-
tion of embryulcia cannot prove safe to the mother, un- ceived on the Sogers, and canngt pessibly touch amy
less, first, there be an aperture equal to ahout two inches part of the mother, the operator is to draw down with
by four; and, secondly, the narrewness be chiefly, if not & suitable exertion of force, in such a direction that the
altegether, confined either to the brim or the outlet. largest part of the head shall be brought through the
Wlien both brim and outlet are deficient, and the cavity widest part of the pelvis.
is deeper than usual, even although the several res In some cases, much time and very vielent exertions
be quite sufficient to allow the diminished head to be ex- are required to accomplish the delivery; but, if the
tracted, the injury that must accrue from the violent proper precautions to prevent any injury to the passages
pressure on all the parts withio the pelvis would de- be adopted, and if at the same time the operator imi-
ter any prudent practitioner from hazarding such an tate nature by working only from time to time, and in-
operation. crease the force employed gradually as may be required,
. When it is determined to bave recourse to the opera- and persevere patiently, notwithstanding the resistance,
tion of embryotomy, the instruments required are the taking care to support by nourisbment and cordials
perforator, the crotchet, and the embryotemy forceps the strength of the woman, the delivery at last will he
delineated in the plate. completed.

122 The operation is to consist of twa different processes; The dangers to be dreaded from this most shocking 525
first, the diminution of the khead ; and, secondly, the operation, are injuries of the passages, from the instru-
extraction of the mangled child. In many cases the ment’s slipping through the embarrasément of the prac-
latter should be performed immediately after the former titioner; or violent ipflammetion of all the coatents of
is accomplished ; but whenever the resistance is very the pelvis extending to the abdemen, in cessequence
considerable, an interval should be iuterposed between of the parts through which the child must be so forei-
the two. The advantages resulting from this practice bly extracted being severely bruised. Accordingly, a
were first publicly noticed by Dr Osborn, theugh there greater mumber of women die from the effects of this
can be little doubt that the practice itself was the effect operation than practitioners are willing to admit ; and
of necessity. By waiting after the bead has been open- indeed, in every case of extreme deficiency of space,
ed, the woman’s streagth will be restored, so that the where is performed, the recovery is to be
assistance of the pains in the expulsion of the child may regarded as doubtful. '
be abtained ; the swelling of the soft parts will subside, his operation is sometimes had recomrse to in cases
by which the resistance may be greatly lessened, as well where the forcepe should bave been used had the child
as the r of inflammation removed, and the child's been alive. But such cases are very rate, because the
body will become putrid, by which its extraction may evidence of the infant in utere being dead, is seldom so
be greatly facilitated. complete as to justify the practitioner proceeding on

123 opening the head, which is to be done by means the principle that it is so.
of the perforator, the two great points te be aimed at IL. By the Casarean sectron is meant the extraction .o

N

are to avoid injuring any part of the woman, aad to
make a sufficiently large opening of the head-  Ou the
complete accomplishment of the latter, the eventual
success of the operation mast depend in all cases of ex-

of the infant through the parietes of the abdomen hy an
incision into the uterus.

This bold aperation was perbaps never performed by
the aocients on the living subject, aad certainly was

treme deficiency of space. firet recommended to practitioners by M. Rousset in his
Should it be found expedient to delay the extraction Truild mowvells de /. g;mmie, &a. 31581, Sinee
of the infant afier &b:tad bas hoen opened and its  that time it has been o rformed on the continent,

coitents evacuated, the nte aze 0 be carcfully
brought over the d edges. of the bemes, so that in
the event of labour theoas resusring, there shall be no
risk of the pasts withia the pelwie baing injueed.

and about twenty times in Great Britain. The success
of this operation recerded in the early works bas cer-
tainly been exaggerated ; but it appears by an elabo-
rate memoir by M. Bandelocque, translated into Eaglich

by

*(a) Osborn’s Essay, p. 240.

(B) For an account of the ancient instruments employed in the practice of midwifery, ste Sculteti Arma.
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Preterna- by Dr Hull of Manchester, that during the §o years
tusal Par- preceding 18032, the operation has becn had recourse
tezition.  ¢o on the continent 9 times, and that 37 of these cases

527
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" and the impossibility of impregnation takin
d:goieney of

proved successfal. In Great Britain, oo the contrary,
this operation has never yet succeeded, a circumstance
to be attributed partly to the delay which has always
taken place after the mecessity for such an expedient
had been determined, and hence the patient, at the time
the operation was performed, must have been in a state
of exhaustion ; and partly, perhaps chiefly, to the pre-
vious very alarming state of health of the subjects of
the operation in this island. It is at any rate certain
that all over the continent practitioners have less horror
at performing the Csesarean section than British practi-
tioners have commonly shewn; andit is deemed necessary
in cases where the operation of embryuicia is preferred
in this country, and where of course the wemen are
mot in sach a precarious state of health as those com-
monly are who bave extreme narrowness of the pelvis.
In consequence of tho futality of the Cezsarean sec-
tien in Great Britain, several eminent practitioners
have regarded it as unjustifiable. Dr Osbern has ren-
dered himself particularly conspicuous on this subject,
and uses very strong language in reprobation of it. His
ts are, its acknow] d fatality ; the capability
of completing the delivery by means of the crotchet,
in cases of such deformity of the pelvis, that there is
no more than one and a half inch between the pubis
and sacrum, or to one side of the projecting sacrum ;
e e ﬁ!m in
eases of greater space. (] notice
xst, ac
Thris relates only to the result of the operation m Great
Britain ; for, as already mentiened, a great proportion
of the patients has been saved on the continent. But
in iosisting on thie argument Dr Osborn has aver-
leoked that the object of the operation is to save, if
possible, two lives, and at any rate oue. Now if it can
be sati ity proved, that on some oceasions the
eperation of e a is abeotutely impracticable, it
becomes the duty of practitioner te save one life
at beast ; and it is well known that the Ceesarean opera-
tbuis&rluspinﬁulx.:bom than that of em-
bryetomy, even where laster operation is event:
swecessful.  In sach eases of extreme deformity, m
an attempt should be made te deliver the woman aud
save the child, or both must be allowed to perish ; for
the operation of embryetomy, if attermpted, must be re-
gurded as wilfol morder.
2dly, The cability of tearing away the chbild in
preces by means of the perforation and orotchet, in cases:
wihere there is no more than as inch and a balf be-
tereen the pubis and sacrum, or to one side of the pro-
jecting sacrum, is alleged by the doctor on the feunda-
tion of a single case, that of Elizabeth Sherwood al-
referved to. But any pereon who shall take the
trowble to bave the sperture of Sherweod’s pelvis, as
stated by Dr Osborn, cut out in weed, and to compare
thas with the basis of an infant’s skull as much diminish-~
ed a3 pessible by the crotchet (which is deue in the

ments in their turn.
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course of his lectures by the professor of midwifery in preyerna.
this usiversity), must be convinced, that there was tural Par-
some mistake in the supposed dimensions of that wo. turition.

man’s pelvis. And it is quite obvious, that unless there’
be the space already stated, viz. three and a half or
four inches by two, it is unsafe to extract the mangled
child throngh the natural passages.
3dly, The allcgation that where there is a greater de-
gree of narrowness of the pelvis than that which was
supposed to bave happened in the case of Sherwood, im-
pregnation casnot take place, is quite inconsistent with
facts. One of the most remarkable cases of extreme de-
formity is that of Elizabeth Thompson, on whom the
Cumesarean operation was performed at Manchester in
1802, The description as given by Dr Hull (G) is as
follows: ¢ The pelvis of this patient was not nearly so
soft as has sometimes been observed. It still had a eon-
siderable degree of bony tirmness. The ossa innominata
at their sacro-iliac synchondroses, and at the symphysis
pubis, before the pelvis was dried, admitted of a slight
of motion.—The distance from the crista of one
os ihum to the other, at their most remote points, mea-
sures ten incbes and a balf.
¢ The alse of both ossa ilia are very much bent ; and
on the left side the curvature is so great, that it men-
sures only twe inches from the anterior and inferior
spinous process to the opposite posterior point. The
lumbar vertebra preject forwards or inwards, and make
a considerable curve to the left side of the pelvia
The distance from the lower part of the second lum-
bar vertebra to the anterior part of the spine of the o8
ilium, on the left side, is two inches. The distance
from the lowcst part of the second lumbar vertebra te
the anterior part of the spine of the os ilium, on the
right side, is five inches.
‘¢ Superior aperture. The conjugate or antero-pos-
terior diameter, from the symphysis pubis to the upper
of the last lumbar vertebra is one inch and a half.
—This diameter is not taken from the 08 sacrom, or its
Jjnnction with the last lambar vertebra, because the point
of their junction is so much susk into the pelvis, that
the place it should bave occupied, is represented by the
jonctien of the fourth and fifth lumbar vertebra.
tranverse diameter measures four inches and five-
eighths. It is taken from one sacro-iliac symphysis to
the othes. The distance of the point of this aperture,
which is opposite to the anterior part of the right aceta-
bulum, from the lumbar vertebra, is oaly half an inch.
The distance from that part of this aperture, which
corresponds with the postersor part of the right aceta-
bulum, to the os sacrum, is three-fourthe of an inch.
The distanee of the peint, correspending with the an-
terior . part of the left acetabulom, from the lumbar
mn, s ﬁ;e?ghh of an inch. The distance
peint of this apertere, oppesite to the .
rimpartoftheleﬁmbuhm.ﬁonthoo’sm::-
crum, i three-fourths of an imch. The distance of
one 08 pubis frem the other, in the points marked
in the plate, is seven-cighths of an inch. The dis-
tance from the right sacre-iliae symphysis to. the sym-
physis pubis is three inches and stﬂlve{:\:rths The di-
stance

- (6) Observations on Mr Simmons’s Detection, &c. p. 195.
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reduced bulk ; and it should be remembered, that the pregers,.
symphysis is formed of cartilage and ligament ; so that tural Pur-
whatever pressure shall be made against the divi- turition.

70
Preterna- stance from the right sacro-iliac symphysis to the left os
tural Par- pubis is three inches and three-eighths. The distance
turtiod.  from the left sacro-iliac symphysis to the symphysis

132 ¢ Infertor aperture. a cautious and steady operator will avoid wounding the
0588 ischii to the other, where they are united with the urethra ; and, as the base of the skull will probably be
rami ossium pubis, measures only half an inch. The turned sideways, it will suller less in extraction than in
distance from the tuberosity of one os ischium to the other cases of the crotchet ; in which it must in general
other measures one inch and two-tenths. The conju-  be injured from pressure against the pubis. If the sepa-
‘gate or antero-posterior diameter, taken from the sym- ration, however, be carried beyond a certain length,
‘physis pubis to the peint of the os goccygis is three laceration will probably ensue; and, should this acci-
‘inches. dent occur, I see no reason to apprehend more danger

¢ The angle, included by the rami of the ossa pubis, from it than follows the extraction of a large stone
is very acute, viz. an angle of about 20 degrees. The from the bladder through a small opening, which will
-perpendicular height from the tubera of the ossa ischia induce a lacerated wound, but which we know will
to the - inferior margin of the symphysis pubis is two not uncommonly hedl. The sacro-iliac ligaments would
inches and a half. The perpendicular height of the certainly not be injured by choice, but the consequences,
symphysis pubis is one inch and a half. The tuberosity I believe, are not generally fatal ; and, should it be
of the left os idchium advances forwards, beyond that urged that great pain and lameness will afflict the pa-
of the right, about six-tenths of an inch, and the tient for a long time after, a reply will readily occur,
whole of the rami ossis pubis and ischii on the left side ~ that life was at stake ; and surely there are few who
projects beyond those of the right. The perpendicular would not compound, for the prospect of temporary
height of the os sacrum and coccyx is two inches and pain and inconvenience, to have it preserved to them.
one-fourth only, the os sacrum being bent so as to form ¢ A spontaneous separation sometimes occurs, both
a very acute angle. The acetabula, at their nearest there and a1 the pubis; and yet the patient has been
points, are only three inches distant. The symphysis again restored to bealth. ’ .
pubis is much more prominent than natural. The up- ¢ 1 do not see, in other respects, in what this com-
per-margin of the symphysis pubis is situated as high as  pound operation differs from the most difficult crotchet
the bottom of the fourth lumbar vertebra.” case—the Ceesarean section is certainly fatal to the mo-

It appears then that Dr Osborn’s arguments are fal- ther in this country—the life of the child, it is agreed,
lacious, and that cases occur. where the operation of - shall not be put in competition with the parent’s life—
embryotomy is neither safe nor practicable. Under the section of the symphysis is neither so formidable nor
such circumstanees, the Cesarean section must be had  so fatal as the Czsarean section—and the crochet has
recourse to ; and it is therefore to be regarded as an been successfylly applied in dimensions which will pro-
operation of necessity, not one of choice. If this rale bably be thus acquired.
be adopted, the cases requiring 8o formidable an expe- ¢ Upon the whole, then, in that supposed case of dis-
dient will happily be very seldom met with. tortion (which I hope will never happen) in which the

153 Mr Simmons of Manchester, observing that Dr mether must be doomed to death, from the impossibi-

pubis is three inches and five-eighths. The distance
from the left sacro-iliac symphysis to the right os pubis

4s three inches and one-fourth. The largest circle, that -

can be formed in any part of the superior aperture,
-does not exceed in diameter one inch.
The distance from one ramus

Osborn's third argument is untenable, has proposed in
the following words, another substitute for the Casarean
operation.

¢ When a case shall arise in which the child cannot
be delivered by the crochet, from the brim of the pel-
vis being no more than one inch in diameter I propose
to combine the two operations, and to divide the sym-
physis pubis to make way for the crotchet. Dr Osborn
bas urged several objections against this proposal, al-
though he admits that the operation at the symphysis is
not so certainly fatal as the Ceesarean section. Weighty

objections doubtless: press against it; but while there
are mo other means for preserving life, bad as the:

chance is, it becomes a question whether it be worth
risking ; and, after matarely considering the case,
should an attempt for saving the life of the mother be
judged expedient, as the last resonrce it may be adopted.

¢¢ The space gained has been differently stated at from

three to eight or nine lines in the diameter ;—the me-
dium distance would probably he sufficient to accom-
plish the delivery by the crotchet.

¢« The objections urged against this mode of delivery,

.when the head is of the full size, will not apply to its

4

ded edges, will not be made agaiust the sharp angles
of bone. That much injury may be done anteriorly
will not be denied ; but does the continued pressure
of the child’s head never produce mischief in other
cases?! By the introduction of a female sound for a guide,

lity of delivering the child by the crotchet, the com-
pound operation I have recommended will furnish a re-
source,approved by reason and sanctioned by experience ;
inasmuch as the section of the symphysis pubis bas been

made, and the crotchet has been used, though separate-

ly, yet with safety. Such a case will be attended, un-
questionably, with additional hazard; but it offers the
only chance to the mother, to the preservation of whose
life our cbief care should be directed : and I hope that
in future all trace of the Ceesarean operation will be

banished from professional books ; for it can never be-

justifiable during the parent’s life, and stands recorded
only to disgrace the art.”
He himself has afforded the most satisfactory evidence

of the absurdity of his own propasal ; for he had not-
published it many mowths when the very case he had

described as ideal actpally occurred in his neigbourhood,

and he bad the opportunity of making the experiment of -

his own plan. But he shrunk from-it, and no.wonder ;
for the woman was Elizabeth Thompson, whose pelvis
has just been described. It is unfortunate that My
Simmons has not bad the candour to confess his error,
and to retract his opinions, more especially since his re-

. flections
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Preterna-

flections against the Cicsarean operation, were couched

tral Pas- jip language peculiarly bitter and invective.

tarition.
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With respect to the mode of performing the Ceesarean
section, there has heen considerable variety of opinion.
On theoretical principles, the external incision, viz.
that through the parietes abdominis, ought to be in the
direction of the linea alba, because there is less chance
of any considerable retraction of muscular fibres, or of
interfering with the intestines, than if it were made 1n
any other direction. But the result of the practice
seems at variance with the theory. According to the
testimony of Baudelocque, of 3¢ operations, where the
incision was made on the side of the abdomen, eighteen
proved soccessful ; of thirty in the direction of the linea
alba, ten only sncceeded ; and of eight in the manner
recommended by Lauverjat, that is, by a transverse in-
cision between the recti muscles and spina dorsi, three
sacceeded. But it may be remarked, that the event,
in many of those cazes, may have been influenced by a
wariety of circumstances, totally independent of the line
of direction of the external incision.

In whatever part of the abdomen the external inci-
sion be made, it ought to be extended to six inches ; and,
previous to cutting into the uterus, any active arterial
branch, which may have been divided, must be secured ;
and the liquor amnii, if not already discharged, must
be drawn off. The opening into the uterus need not

be above five inches in length, and should be made as

much towards the fundus as possible. Means are to be
employed to prevent the protrusion of the intestines at

the time the uterus is emptied. Both feetus and secun-.

dines are to be quickly extracted ; after which, the
hand is to be passed into the uterus, to clear out any
ooagula which. may have formed within its. cavity, to
prevent the os tince being plugged up, and, at the
eame time, to promote the contraction of the uterus.
The wound in the aterus is to be left to nature; but
that of the parietes of the abdomen is to be carefully
closed by means of the interrupted suture and adhesive
straps ; and the whole belly is to be properly supported
by a suitable bandage or waistcoat. In the after treat-
ment of the patient, the great objects to be held in
view, are to support the strength and moderate the de-
gree of local inflammation.

XIT. Division of the symphysis pubis.—~This was ori-

ginally proposed and performed by M. Sigault of Paris.

Hiis proposal was made in 1768 ; but he had no oppor-.
tunity of making the actual experiment till Scptember.

1777.—~The success of his first. case was such, that a
medal was struck to commemorate the event ; and the
operation was admired and- recommended, with all the
extravagance of French enthusiasm.

‘The operation consists of the division of-the symphysis.

pubis and separation of the innominata. For this pur-

- pose, a catheter is to be introduced into the urethra,

and, with a common socalpel, the articulation is to be
oot through from the upper edge of the eymphysis, to
within a quarter of an . inch of the inferior edge. B:

separating the thighs, the divided bones are forced
asunder. After this, the operator is either.to turn the

MIDWIFERY.

child, or to extract it by the forceps, according to the
circumstances of the case.

This expedicnt was proposed as a substitute, both for
the operation of embryulcia, and for the Czsarean sec-
tion, as it was alleged to be perfectly consistent with
the safety both of mother and child.

It is quite unnecessary for us to offer any theoretical
objections to this operation, because we can now reason
on the eventof thirty-six cases, which have been publish-
ed.—But those who may wish to investigate this subject,
may consult Baudelocque, par 1994. and 20g1. inclu-

7L

Prcterna-
tural Par-
turition.

sive; and Dr Osborn, p. 271. To that latter practition- -

er’s professional zeal and ability is chiefly to be ascrib-
ed the total rejection of this operation in Great Britain.

Of the thirty-five subjects of the published cases (for
in one woman it was performed twice), fourteen women
and eighteen children died.—Of the twenty-one wo-
men’ who survived, nine had either had living chil-
dren before the Sigaultian operation, or had such at a
subscquent period. Most of the remainder suffered
much from the operation. Some had incurable incon-
tinence of urine, others lameness, &c. But the most
important fact is, that whenever the bones of the pelvis
were separatcd from each other above an inch (and no
space of any consequence could be added to the brim,
unless they were so), the sacro-iliac synchondroses were
torn, and no woman survived that accident.

These facts bave at last convinced foreign practition-
ers of the futility of this expedient ; and,. accordingly,
for above ten years, it has not been performed on the
continent by any practitioners of respectability.

When a woman, with a narrow pelvis, who bas had

the good fortune to recover after the operation of em-
bryotomy, again falls with child, she should not incur
the hazard of a repetition of so horrible an operation ;
but ought to have premature labour induced between
the seventh and the eighth month. Under the direc-
tion of an intelligent practitioner this operation is easily
performed ; and, while it affords the only chance of
saving the infant, which it is the duty of the mother
and of the practitiouer to attempt, it at the same time,

by lessening the resistance, diminishes both the suffer- .

ing and the risk of the patient (N).
For a further account of the practice in cases of ex-

treme deformity of the pelvis, the reader is referred to.

QOsborn’s Essays ; Hamilton’s Letters to Osborn ; Sim-
mons’s Reflections, and Hull’s Detection of Simmons. .

Sect. IV. Of the Deviations from Natural Labour
which happen from.anomalous (iroumstances.

Certain circumstances besides those already enume-

rated occasion deviations in the process of lahour. .

Some of these respect the child, and others the woman.
a. The child’s life is endangered if the navel-string
be so strongly convoluted round its neck, that after the

head is born the remainder cannot be expelled witbout .

the cord being drawn so tight as to interrupt the circu-
lation through it. Dr Denman, vol. ii. p. 16. has
stated this as a cause of protracted labour, and has ad-

~ vised

{~) See a paper on this subject, in the 18th volure. of the Medical Facts and Observations, by Mr Barlow. '
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means of a roller, in order to prevent faintishness from peeterns.
the sudden relaxation of the parietes abdominis, and taral Par.
the portion of the navelstring remsining attached teritiom.

72
Preterna- Vised certain modes of practice in consequence. But
tural Par. if there be s, there cannot be any material protrac-
turition. - tion of the labour from this cause.

All risk of the infant may be prevented by slacken-
ing the cord, and waiting for the action of the uterus,
if the operator find thut he cannot draw the loop of

to the after-birth of the first born should be care.
fully secured, let the vessels of the placenta anasto.
mose,

cord which surrounds the child’s neck easily aver its In regard to the subscquent treatment, there has 145
head. But this in most cases can be 1eadily done. been much variety of opinion ameug practitioners.
141 5. The cord is sometimes pushed down before the Bome have proposed waiting ‘till the action of the
presenting part of the child. uterus expel the second as 1t had done the first in-
If this happen before the membranes are burst, the fant. Others urge strongly the necessity for imme-
only certain method of saving the child is to perform diate delivery.
the operation of turning as soon as the state of the pas- Against the former of these practices it is to be ob-
sages will permit. jected ; first, that in some cases, days or even weeks
en the cord is pushed down along with some have been known to intervene between the birth of one
other part, as the head, after the waters are discharg- child and the action of the uterns which expelled the
ed, a variety of practice is required according to the second. Secondly, that if this bappen, the passages
-circumstances of the particular case; hence merely must become contracted and their subsequeut dilatation
keeping the cord for a little time beyond the present- may be productive of inflammatory symptoms. Third-
ing part by means of the fingers, or wrapping it up in ly, that during the time the uterine action is suspend-
a piece of soft rag, and pushing it above the presenting ed, internal hmnonhgy may take place, and may de-
point, or the application of the forceps, are severally stroy the patient. And, fourtbly, the second child may
found useful in different cases. be suddenly forced down in such a position, as may en-
143 c. Sometimes one or both arms of the child are for- danger its life, and at the same time occasion great:
ced down along with the head, where proper assistance pain to the mother. .
is not had at the beginning of laboar. If the pelvis For these reasons it is now an established rule among
be roomy, and the woman have formerly had children, judicious practitioners, to examine the situation of the
the delivery may be at last completed by the natural second infant, as soon as the patient shall bave reco-
_powers, notwithstanding this increased degree of resist-  vered from the shock of the birth of the first child;
ance. But in many cases of this kiod an experienced and, if its position be natural and the patient have not
- practitioner is not called in till the strength of the wo- been exhansted by the previous labour, and pains come
‘man be very much exhausted, and then it becomes ne- on, to repture the membranes, and allow the patural
-cessary to use the forceps, or even on some occasions to  powers to complete the delivery. But if the infant
‘have recourse to the operation of embryulcia. present any other part than the head, or th the
743 d. It is well known, that sometimes there is more head do present, if the woman be exhausted, or if there
than one child in the womb. Instances where there be no appearance of the return of paiws within an hour
are twins are not unfrequent ; cases of triplets are al-  after the birth of the first, then the band is to be
Jeged to happen once in between three or four thou- up to bring down the feet of the second child, and the
sand births ; four at a birth have not occurred in this delivery is to be expedited. The extraction of the pla- -
city for the last twenty-seven years ; and there are on- cent is to be condugted with great care, aud every
ly two, or at most three, well-authenticated cases of possible precaution is to be adopted against the occur-
hzre at a birth having bappened within a hundred years rence of flooding, which is always to be dreaded as the
in this island. consequence of plurality of children.
All the signs by which the existence of more than The same principles apply to the management of tri-
one child in utero can be ascertained, previous to the plets, &c.
actual commencement of labour, are fallacious ; and in d. Umbilical hernia, to which women are 146
general it is not till after the bixth of ome child that it more subject than to any other species of rupture, may
can be determined that another remains in the womb ; influence the labour materially.
and, unless under very particular circomstances, it is If it be reducible, it disappears after the fith month
of no importance. e circumstances alluded to are of pregnancy; but immedistely after the expulsion of
where different parts of both children are forced in- the child it returns, and occasions frightful faintings
to the passage at the same time. Of this a very re- and floodings. This may be prevented by the simple
markable case is recorded in the book of Genesis, verse expedient of baving the belly compressed by a roller in
27%. chap. xxxviii. such a manner, that in proportion as the infant advan-
When the womb appears to remain bulky and hard oces, the compression may be increased.
after the birth of one child, there is reason to suppose Should it be irreducible, if the bernia be affected by
that it contains a second. But if there be any doubt the continuance of labour, as may be known by the
on the subject, the practitioner has it in his power to colour, &c. the operation of turning must be had re-
ascertuin the point by examination. When there is course to.
no second child in the uterus, the forther the fingers e. Convulsions sometimes happen during labour, and 147

244

are carried up within the passages, the more contract-
ed do they feel ; whereas, if there be a second child,
the more open are they found.
‘When it is ascertained that another infant remains,
the woman’s belly should be immediately compressed by
1

occasion great danger both to the mother and the child.
The woman' is quite insensible during the fit, which
consists of violent convulsions of the muscles which
move the body, and of thoee of the eyes, the face, and
the lower jaw ; it lasts in some cases only a few seconds,

: and
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preterss- 20 in others for several minutes. After the fit bas
wral Par- ceased, it sometimes happens that the patient remains in

turition.

Dr Din-
can's An-

a comatose state ; in other cases the sensibility returns.

The circumstances which distinguish this disease from
epilepsy werefirst stated explicitly by DrHamiltoninthe
following words : * The old distinction between eclamp-

waly, ol v. 512 and epilepsia has been rejected by Dr Cullen, without

B39
us

49

suficient reason. Theconvulsionsthatoccur during preg-
nancy and labour, should be distinguished by the former
pame, for the disease is always an acute one, and it never,
as far 23 my experience goes, lays the foundation for ha-
bitual epilepsy. To an inattentive practitioner, indeed,
the phenomena appenr similar to those of epilepsy ; but,
independent of its violence and fatality, there are many
circumstances peculiar to it. 'This has been remarked
by several authors, particularly Dr Denman ; but those
vircumstances have never been aecurately pointed out
in any publication which has fullen into my hands.

% The eclampsia, peculiar to pregnancy and labour,
differs from epilepsy in the following respects.

“1. The symptoms whieh precede the attack are
well marked, annocuncing to an experienced practitioner
the-approach of the disease.

“ 2, If the first it do not prove fatal, and if no
means of cure be attempted, it is within a few hours
followed by other paroxyms, provided delivery do not
take place.

% 3. After the paroxysms, even where they have
‘been very scvere, the patient in many cases continues
quite sensihle during the intervals, and the sensibility
seturns the moment the fit is off.

“ 4. What may appear still more extraordinary is,
that in some cases there is a remarkably inoreased sus-
‘ceptibility of impression of the external senses ; and this
supersensation is not confined to patients in whom the
convulsions are slight.

“ The aura.epileptica never occurs in the cases al-
loded to.

* 6. The pulse is, in every case, affected in some
degree during the remissions of the fits. It is slow, or
oppressed, or intermitting, or frequent and rapid. But
it 13 most commonly slow and oppressed, becoming ful-
ler and more frequent after blood-letting.

The symptoms above hinted at.as preceding the fits
are, violent headach, or sudden delirium, or violent
tremors during the second stage of labour. . Impaired
or depraved vision commonly prove the immediate har-
bingers of the fit. The event of this occurrence is al-
ways precarions, for a single it may destroy the pa-
tient. Death lmppens in such cases in two ways, viz.
either by rupture of some of the vessels within the head,
or hy the rupture of the womb itself.

The crusc of the disease is évidently an overload in .

‘the vessels within the cranium, and this may be occa-
sioned from a vartety of causes, asviolent lahour throes,
.passions of the mind, irritations in the primz vie, &c.

1n-cases of so.very alarming a nature, it is not won-
.derful that practitioners have differed much respecting
the practice to be adopted. The following is - what has
been recommended by Dr Hamilton in the volume of
Dr Duncan’s annals already referred to.

 When fits have actoally occurred during the latter
moaths of pregn
after -baving adopted the suitable means for protecting
the tongue, is hlood-letting, both general and topical.

Vor, XIV. Part I. +

ancy, the first remedy to be employed, .
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Opening the external jugular might answer both pur- Preterna.
poses, but the restlessness of the paticnt in many cases turul Pur-
makes the surgeon or attendants dread this operation, turition.

A quantity of blood, therefore, adapted to the exigency
of the case, is to be drawn from the arm, and either a
branch of the temporal artery is to be divided, or seve-
ral leeches are to be applied to the temples. After the
bleeding, a powerful laxative glyster onght to be exhi-

bited. And if there be any evidence of digordered primz

vie, an emetic must, if possible, be given. The state
of the os uteri is then to be ascertained 3 and if labour
bave not commenced,. no sttempts whatever are to be
made to promote that process. In some rare cases
however, whese the bulk of the gravid uterus is enor-
mous, it may be necessary ta remove a part of its con-
tents ; but such cases cannot happen once in a thousand
instances of the disease.

¢ Should the fits still continue, the head must be shav-
ed, and covered with a large blister ; and if the oppres-
sion or fulness, or hardness of the pulse, be not removed,
the blood-letting is to be repeated.

¢ As soon as the patient becomes capable of swallow-
dog, the camphor, in doses of ten grains, ought to be
given every three or four hours. The most cflicacious
and palatable form in which this medicine can be pre-
scribed, is by suspending it in boiling water, through
the medium of alcohol, sugar and magnesia. Its use
must be persevered io for several days, gradually lessen-
ing the namber.of doses.

“ Where the eclampsia has heen preceded by cedema,
the digitalis may be employed with much success.

¢ Convulsions during labour ure to be treated upon
the same principles, with these additional precautions,
that delivery is to be accomplished by, the most expedi-
tious possible means, and that if the delivery be fol-
lowed by uterine heemorrhagy, the discharge is for some
time to be rather encouraged than-checked. Iknew twe
instances of the fita, whiclihad been suspended for some
hours, recurring, in consequence of the flooding being
-stopped, and in hoth cases the convulsions were remov-
-ed, by allowing the discharge to return.

“ YWhen the symptoms that precede eclampsia, take
place in the latter months of pregnancy, the most
certain method of guarding against the threatening ac-

~cident is, having recourse to immediate blood-letting,

and afterwards prescribing camphor, attention to-the
state of the bowels, and a spare diet.

¢ When the same symptoms occur during labour, a
copious bleeding should be instantly ordered, and the
appropriate means of terminating the delivery sheuld be
adopted with as much expedition as may be consistent
with the safety both of mother and child.

¢ In these concise practical suggestions, practitioners
will observe circumstances omitted, which have been
recommended by gentlemen of deserved professional
eminence, and novelties of practice proposed, which I
believe have not hitherto been explicitly advised. Some
explanation, therefore, of the plan above recommended
may perbaps be expected.

“ The most obvious remedy apparently omitted is
-opium. This powerful medicine was not prescribed, as
‘far as we have reason to know, by the practitioners who
lived at-the end of the 17th and beginning of the 18th
centuries, The first author who, in strong terms, asserts
the efficacy of opium in such cases, appears to be the

K translator
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Preterna- translator of Astruc’s Midwifery (a) ; and his opinion
tural Par- has been adopted by Dr Denman (B), and by Dr
tori'ion. 'Bland (c). Butin every case of true eclampsia, during

152

pregnancy or labour, opiates do irreparable mischief,
where a copious bleeding has not been premised; and
even where that precaution has been attended to, they
have been found useless, if not hurtful. Melancholy
experience has completely established in my mind this
practical precept; and I consider it to be a matter of
very great moment, that it should be universally known;
for general practitioners, who are often first called to
those cases where the fits happen during pregnancy, are
extremely apt to prescribe opium: I can solemnly de-
clare, that no patient to whose assistance T have been
called, who had taken a dose of opium previous tom
arrival, has recevered, and I bave known that medi-
cine given in almost every variety of dose. My father,
Dr A. Hamilton, of whose judgment and practical
knowledge it does not become me to speak in the terms
they so justly merit, prevented my ever employing
opium under such circumstances.

« A second remedy extolled by Dr Denman, and
now, after a fair trial, rejected in my practice, is vo-
miting. This seems to have been a very common pre-
scription in the time of Mauriceau, as he takes great
pains to point out its hurtfulness in several parts of his
works (D). Where there are unequivocal marks of
disordered stomach, an emetic may be prescribed with
advantage after blood-letting, but it should be avoided
under all other circumstances.

“ With regard to the warm-bath, which is a favou-
rite remedy among foreign practitioners, and has been
advised by several British authors, I have never had an
opportunity of u;iying its effects. Upon theoretical
principles I should reject it; but my chief reason for
never huving directed it3 use, has been the impossibility,
in ordinary cases of practice, of commanding a warm bath
into whick a woman in such a situation could be put.

¢ Dashing cold water by surprise upon the face is a
practice suggested by Dr Denman, and on which he
bad much dependence at one period. Experience les-
sened his hopes, and, many years ago, prevented my
ever indulging any. I gave it several fair trials, (once
or twice in public in the lying-in-ward of the Royal
Infirmary), and had even reasen to be convinced, that
it rather aggravated than diminished the violence of the
paroxysms.”

In addition to these observations it may be pro-
per to remark, that a moch larger quantity of blood
should be drawn in those cases than has commonly
been done. Dr H. advises forty ounces to be taken
at this first bleeding, and the same quantity to be again
drawn within an houe, if”the symptoms be not mitiga-
ted; and he talks with the utmost confidence of the
utility of this practice.

/- Although the woman be delivered safely beth of

Chap.

IV.

the child and afterbirth, she may sink very soon af- pretern;

ter in consequence of internal flooding.

is is to tural Pur.

be suspected if the patient suddenly complain of giddi- turition

ness or sickness, or singing in the ears, or impaired vi-
sion ; or if she become delirious, with a pallid face and
cold limbs, The state of the pulse at the wrist too
should lead a judicious practitioner to suspect the exist-
ence of internal flooding. Positive certainty of this ac-
cident may be obtained by feeling through the belly
the condition of the uterus; or, more certainly still, by
feeling the state of the vagina, for if its parietes ap-
proach, there is not much probability of there being
any considerable internal hamorrhagy ; whereas, if it
be found filled with coagulated blood, there is a certain-
ty, that the womb too is distended from the same cause.

This accident is cntirely owing to the womb net
having contracted with sufficient energy. It very often
proves the cause of sudden and unexpected death.

The boldest and apparently most violent measures
are required to save the patient in many of those cases.
The womb and vagina must be immegiately emptied,
and such pressure must be ‘made on the inside of the
uterus with the hand, as shall force it into contraction.
In some cases cold water in great quantity must be
dashed from a height on the naked belly at the same
time; and in the mean while the strength of the pa-
tient must be supported with large doses of opium. If
there be vomiting, which is a frequent symptom in such
cases, five grains of solid opium should be given at first,
and afterwards three grains every three or four hours,
till the pulse becomes steady and the strength recruit-
ed, when the opiates are to be withdrawn and lessen-
ed by degrees. The writer of this article cannot avoid
this opportunity of paying a just tribute of respect
to the practical discernment of the able editor of the
New London Medical Dictionary, who seems the first
author who has mentioned this practice of giving large
doses of opium; a practice by which many valuable
lives have been saved.

Conclusion.—In the preeeding account of the devia-
tions, which sometimes happen in the process of human
parturition, although we have endeavoured to give a
full view of the subject, we have not pursued the beaten
tract. But as this article may rather be consulted by
many as a dictionary, than pursued regularly as a trea-
tise, we shall add the ordinary arrangement of labours,
with the reference to the numerical articles, under
which the several varieties may be found.

Labours are divided into four classes; viz. natural,
laborious, preternatural, and complex.

Natural labour comprehends all cases where the head
of the infant is forced foremost ;. and the whole process
is completed with safety, both to mother and child,
within twenty-four hours from the commencement. It
is described under articles 48. to 6o. -

Laborious

(a) The Art of Midwifery, &ec. 8vo. London, printed for J. Nourse 1767. Appendix, p. 295.

(8) Vol. ii: p. 418.
(p) Particularly in Aphorism 232.
couchées, qui sont surprises des convulsions.”

(c¢) Loco-citato, page 136.

¢ L'émétique est pernicieux aux femmes grosses, ou nouvellement ac-
And Levret, page 451. of his L'Art des Accouchemens, says,

in reference. to that aphorism, ¢ Cette sentence est des mieux fondées, et elle doit étre rigoureusement observée.

dans teus ses-points.”

153
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Secondly, Presentations of the superior extremities Erplans-
or other parts than the head or lower extremities, ar- tion of the
ticles 192. to 196. Plates.

Chap. TV,
Conclusion.  Labortous labour is that where, although the head
== of the infant be forced foremost, the process is pro-

tracted beyond twenty-four hours from the commence-
ment. It is divided into three orders : First, where the
nataral powers at last, after much suffering on the part
of the mother, complete the delivery. See article 64.°

Secondly, Where, although the action of the uterus
be inadequate to the expulsion of the infant, it is prac-
ticable to extract the child through the natural passages,
without injury either to it or to the mother. See ar-
ticles 66. to 74. 82. and 84.

Thirdly, Where it is impossible to extract the child
alive through the natural passages. See articles 8o.
and gg. to 133.

Preternatural labours comprehend all cases where
any other part of the child than the head is forced fore-
most ; and consist of two orders :

First, Presentations of the lower extremities, viz.
footling cases, article 87. Breech cases, article g1.
Cases where one foot preseuts, article 89. and knee-
cases, article go.

Complex labours include all cases where any other
circumstances than those enumerated under the former
three classes take place, viz. .

Cases where the pelvis is too large, articles 110, and
III.

Cases where hemorrhagy occurs at the beginning of
labour, article 96. or at the conclusion of that process,
articles 152. and 153. ,

Cases where there is more than one child, articles
143, 144, 145.

ases where the patient had previously been affected
with umbilical herniz, article 146.

Cases where convulsions happen, articles 147, 148.

Cases where the navel-string is twisted round the
neck of the infant, article 140. or where it is forced
down along with some part of the child, article 141.

And cases of rupture of the uterus, article 65.

EXPLANATION or tvE PLATES.

Plate CCCXLVIL.

Fig. 1. A front view of the uterus in the unimpreg-
nated state, in situ, suspended in the vagina ; the an-
terior parts of the ossa ischia, with the ossa pubis, pu-
denda, perineum, and anus being removed, in order to
show the internal parts.

A, The last lumbar vertebra.

B, B, The ossa ilia.

C, C, The acetabula.

D, D. The inferior and posterior parts of the ossa
ischia.

E, The part covering the extremity of the coccyx.

F, The inferior part of the rectum.

G, G, The vagina cut open longitudinally, and
stretched on each side of the cervex uteri, in order to
show the manner in which the uterus is suspended in it.

H, H, Part of the urinary bladder stretched on each
side of the vagina and inferior part of the fundus uteri.

I, The cervix uteri.

K, The fundus uteri.

L, L, The fallopian tubes,

‘E, The inferior part of the os ischium.

F, The os pubis of the same side.

G, The foramen magnum.

H, The acetabulum.

I, The inferior part of the rectum.

K, The o6 externum and vagina, tbe os uteri lying
ioosely in the latter.

L, The vesica urinaria.

M, N, The cervix and fundus uteri, with a view of
the cavity of the uterus. The attachment of the vagi-
Da to the uterus, and the situation of the uteras when
pressed down by the intestines and bladder into the
concave part of the os sacrum, are likewise shown.

O, The broad ligament of the left side.

P, P, The left fallopian tube.

Q, The left ovarium. B

R, R, The superior part of the rectum and inferior
part of the colon.

Fig. 3. Is a sketch taken from Dr Hunter’s magni-
ficent plate, N? 6. of the gravid uterus. All the fore
part of the uterus and secundines (which included the
placenta) is removed. The navel-string is cut, tied,
and turned to the left side over the edge of the womb.
At the fundus the investing membranes are likewise
turned over the edge of the womb, that they might be
more apparent. The head of the child is lodged in the
lower part of the womb, or in the cavity of the pelvis,
and its body lies principally in the right side. Its po.
sition is diafgonal or oblique, so that its posterior parts

or

£
M, M, The ovaria. + are turned forwards, and to the right side of the mo-
N, N, The broad ligaments. ther, and its fore parts are directed backwards, and to
0, O, The superior part of the rectum. the left side. Its right foot appears between its left
Fig. 2. A view of the internal parts as seen from the thigh and leg. Every part is stated by Dr Hunter to
right groin, the pelvis having been divided vertically,  have been represented just as it was found. ‘
A, ﬁe lowest vertebra of the loins. Fig. 4. A front view of the gravid uterus in the first
B, C, The os sacrum and coccyx with the integu- stage of labour; the anterior parts are removed, but
ments. the membranes not being ruptured, form a large bag
D, The left os ilium. containing the feetus and the liquor amnii.

A, A, The substance of the uterus.

B,B,C,C, D, D, E, E, The bones of the pelvis.

G, G, The vagina.

H, H, The os uteri dilated during a pain; with

I, The membranes containing the liquor amnii pro-
truding through it. ’

K, The chorion. ) _ )
’ K2 : L,

ey e
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Esplana- L, The chorion dissected off at the back of the ute- Explans.
tiom of the msgl’ to '}hhw the head of the child through the amnios. Plate CCCXLVHI. thon ofth,
- » The placenta; the lobulated surface, or that i 2 —

v which is attached to the uterus, being shown. ' zlgn,; :.I;‘gb;t ‘zt,;lr;l:;:t

Plate CCCXLVIL

Fig. 1. Represents a well-formed pelvis.

A, A, The ossa ilia, properly so called.

a, a, The iliac fossee.

b, b, The linea innominata, making part of the brim
of the pelvis.

¢, ¢, The crista of the ossa ilia.

¢, ¢, 'Their superior anterior spinous processes.

B, B, The os ischium.

5/fs 1ts tuberosities.

hy h, Its branches.

C, C, The body of the os pubis.

1, 7, The crista pubis.

k, k, Its descending branch uniting with that of the
ischium.

1, The symphysis pubis.

D, D, 'Fl:lepoz sacl:-um.

m, m, Its base.

#n, n, The sacro-iliac synchondrosts,

o, Its internal surface called Aollow.

P, Its apex to which the coccyx is joined.

E, The cocoyx.

Fig. 2. Represents a vertical section of the pelvis.

A, The promontory of the sacram.

B, The point of the coccyx. .

The distance from these two points marks the depth
of the pelvis behind, which in the majority of cases is
six inches,

C, The spinous process of the ischium.

D, The tuberosity of the ischium.

E, The crista pubis, the distance which two points
marks the depth of the pelvis at the sides, and is ordi-
narily about four inches.

F, The foramen thyroidenm,

G, The surface by which the two ossa pubis are join-
ed to form the symphysis pubis, and by which junction
the depth of the pelvis at the front is reduced to about

one and & half inch.
- .Fig. 3. Represents the brim of a well-formed pelvis.
A, B, The short or conjugate diameter between pu-
bis and sacrum, which measures commonly a little less
than four inches.

C, D, The long diameter in the skeleton, which,
however, in the living subject, is rendered almost as
short as the former, in consequence of the bellies of the
psoxe muscles being lodged in the lower cavity of the
tunica innominata.

E, F, The diagonal diameter in the skeleton, which,
in fact, is the long diameter in the living body, and
measures somewhat less than five inches.

Fig. 4. Represents the outlet of a well-formed pelvis. .

A, B, The short diameter, extending from one tu-
berosity of the ischium to the other, and measuring less
than four inches. .

C, D, The long diameter, extending from the lower
edge of the symphysis pubis to-the point of the coccyx,
and measuring nearly five inches.

Fig. 5. Represents the brim of a distarted pelvis.

Fig. 6. Represents the outlet of a deformed pelvis.

&, The right auricle.

¢, The left auricle.

d, Branches of the pulmonary veins of the right lobe
of the lungs, those of the left being cut off short.

e, Arteries of the left lobe of the lungs.

/s The vena cava descendens.
» The aorta descedens.

ﬁ, The trunk of the arteria pulmonalis.

17, The ductus arteriosus. -

Fig. 2. Represents the first stage of natural labour,
towards its termination.

A, The membranes of the ovum distending the cer-
vix uteri, while the head of the child is just entering
the brim of the pelvis.

B, B, The os uteri nearly dilated.

C, The vagina.

D, The orificium externum.

Fig. 3. Represents the second stage of natural la-
bour, when the head bas descended into the eavity of
the pelvis, while the face is still towards the sacro-iliac
synchondrosis,

Fig. 4. Represents the second stage of natural labour,
after the head has advanced so far that the face is in
the hollow of the sacrum, and the vertex in the arch of
the pubis.

Plate CCCXLIX.

Fig. 1. A view of a deformed pelvis when the defi-
ciency of space is not very considerable.

Fig. 2. The child’s skull.

a, The vertex, or posterior fontanelle.

b, The anterior fontanelle.

Fig. 3. and ? The common short forceps, reduced
to one-fourth of the natural size.

The instrument, when of the proper size, is in length
11 inches. The length of each handle is four inches
and a half. If a straight line be drawn through the
plane surface of one handle, and be produced to the
extremity of the instrument (which forms the axis of
the handles when both are joined), the convex edge of
the blade, at the greatest distance from this line, 1s di-
stant 13 inch ; and the extreme distauce of the point
on the opposite edge is 33ths of an inch. When both
blades are joined, their greatest width is 2} inches, The
right-hand blade has a hinge between the handle and
blade, by which it is easily introduced, while the pa-
tient lies on the left side.

Fig. 5. and 6. Views of Lowder’s Jever; for a par-
ticular description of which, see art. 6.

Fig. 7. Orme’s perforator reduced to one-fourth the
natural size.

_ Fig. 8. Embryotomy forceps, one-fourth the natural
size. .
Fig. 9. The crotchet, one-fourth the natural size.

Plate CCCL.

Fig. 1. Represents an ordinary sized child forced

against the brim of a deformed pelvis.
Fig. 2. Represents the child when the feet had pre-
sented, turned into that direction by which its bea: is
~ est
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Chap. IV.

best brought through the brim and cavity of the pelvis,
viz, with the face towards the sacro-iliac synchondrosis
of ane side.

Fig. 3. Represents the ordinary situation of the in-
fant in breech presentations; from which it is evident,
that unlees the infant be very small, the natural action

MIDWIFERY.

of the uterus cannot force it through the pelvis in this
direction.

Fig. 4. Represents an arm presentation, and commu-
nicates an idea of the difficulty of bringing down the
feet, and turning the infant in that position.

M IE

¥iekni MIEDNIKI, or MEDNIKI, or armic, a town of

itia, and the residence of the bishop. It is 28

llir“lii— miles N. E. from Konigsberg, and 6o miles 5.8.W.

from Mittau.

MIEKOW, a town of Austrian Poland, in the pa-
latinate of Cracow. The founder of this town is sauid
to have been' Gripsius Jana, who built it after the mo-
del of Jerusalem, when he returned from a pilgrimage
to that city. It is 12 miles north from Cracow.

MIEL, Jax, called Giovanni della Vite, a most
eminent painter, was born in Flanders in 1599. He
was at first a disciple of Gerard Seghers, in whose
schoo! he made a distinguished figure ; but he quitted
that artist, and went to ltaly, to improve himself
design, and to obtain a more extensive knowledge of
the several branches of his art. At Rome he parti-
colarly studied and copied the works of the Caracci
and Corregio ; and was admitted into the academy of
Andrea Bacchi, where he gave such evident proofs of
extraordinary merit and genius, that he was invited by
Andrea to assist him in a grand design which he had
already begun. But Miel, through some disgust, re-
jected those elevated subjects which at first had enga-

his attention, refused the friendly proposal of
echi, and chose to imitate the style of Bamboccio,
as having more of that nature which pleased his own
imagination. His general subjects were huntings, car-
nivals, gypsies, beggars, pastoral scenes, and conver-
sations; of those he composed his easel pictures, which
are the finest of his performances. But he also paint-
ed history in a large size in fresco, and in oil ; which,
though they scem to want elevation of design, and a
greater degree of grace in the heads, yet appear supe-
rior to what might be expected from a painter of such
low subjects as he generally was fond of representing.
His pictures of huntings are particularly admired : the
figures and animals of cvery species being designed with
uncommon spirit, nature, and truth. The trangparence
of his colouring, and the clear tints of his skies, enliven
his compositions ; nor are his paintings in any degree
inferior to those of Bambeccié either in their force or
Instre. His large works are not so much to be com-
mended for the goodness of the ‘design as for the ex-
pression and colouring ; but it is in his small pieces
that the pencil of Miel appears in its greatest delicacy
and beauty. The singular merit of this master recom-
mended Inm to the favour of ‘Charles Emaunuel duke of
Savay, who invited him to his court, where hc ap-
pointed Miel his principal painter, and afterwards
bonoured bim with the order of St Mauritius, and
made him a present of a cross set with diamonds of
great value, as a particular mark of his esteem. ‘He
died in 1664. i

MIERIS, Fraxcrs, the O/d, a justly celebrated
painter, was born at ‘Leyden.in 1635; and was
at first placed under the direction of Abraham

M I E .
Toorne Vliet, one of the best designers of the Low

77

Mieris:

Countries, and afterwards entered himself as a disciple ‘e

with Gerard Douw. In a short time be far surpassed
all his companions, and was by his master called the
prince of his disciples. His manner of painting silks,
velvets, stuffs, or carpets, was so singular, that the
different kinds and fabric of any of them might easily
be distinguished. His pictures are rarely to be seen,

and as rarely to be sold; and when they are, the pur-

chase is extremely high, their intrinsic value being so
incontestably great. DBesides partraits, his general sub-

jects were conversations, persons performing on musical .
instruments, patients attended by the apothecary or -

doctor, chemists at work, mercers shops, and such like ;
and the usual valuation he set on his pictures was esti-
mated at the rate of a ducat an hour. The finest por-
trait of this master’s hand is that which he painted for
the wife of go;n;_elius Pla;w, which is said to be still
preserved in amily, although ve eat sums have
been offered for it. ln);ha possegssion?fg: same gentle-
man was anather pictare of Mieris, representing a lady -

fainting, and a physician applying the remedies to relieve -

her. For that performance he was paid (at his usual
rate of 2 ducat an hour) so much money as anjounted to
fifteen hundred florins when the picture was finished.

"'The grand duke of Tuscany wished to purchase it, and

offered three thousand florins for it ; but the offer was
not accepted.
of his pictures, and they are at this day an ornament to
the Florentine collection. Qne of the most curious of
them is a girl holding a candle in her hand, and it is.
accounted iestimable. This painter died in 1681.

MiEgnis, William, called the Young Mierss, was son

of the former, and born at Leyden in 1662. During
the life of his father, he made a remarkable pro-
gress : but, by being deprived of his directer when
he was only arrived at the age of ninetecn, he had re-
course to nature, as the nost instructive guide ; and by
studying with diligence and judgment te imitate ber,
he approached near to the merit of his father. At
first he took his subjects from private life, in the man-
ner of Francis ; such as tradesmen in their shops, or a
peasant selling vegetables and fruit, and sometimes a
woman looking out at a window ; all which he copied
minutely after nature, nor did he paint a single object
without his model. As Mieris had observed the com-
position of Gerard Lairesse, and other great historical

painters, with singular delight, he attempted to design .

subjects in that style; and began with the story of 1ii-
naldo sleeping on the lap of Armida, surrounded with
the Loves and Graces, the fore ground being enriched
with plants and flowers ; a work which added greatly
to his fame, and was sold for a very high price. This
master also painted landscapes and animals with equal
truth and neatness ; and modelled in clay and wax, in
so sharp and accurate a manper, that he might justll,{

However, that prince procured several .
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Mieris be ranked among the most eminent sculptors.’ In the

...l delicate finishing of bis works, he imitated his father 3
Mignon. g4 he likewise did in the lustre, harmony, and truth,

%8 1] MI1IG
be was only seven years of age. From that melan- Migon
choly situation he was nm:? by the frie:dahip of :nm
James Murel, a flower painter in t{at city; who took “==y=—v

of his paintings, which makes them to be almost as
highly prized ; but they are not equal in respect of de-
sign, or of the striking;eﬂ'ect, nor is his touch so ve
exquisite as that of the father. The works of the old
Mieris are better composed, the figures are better
uped, and they bave less confusion ; yet the younger
ieris is acknowledged to be an artist of extraordinary
merit, although inferior to him, who had scarcely his
equal. He died in 1747. -
MiEer1s, Frances, called the Young Francis, was
the son of William, and the grandson of the celebrated
Francis Mieris ; and was born at Leyden in 1689. He
learned the art of painting from his father, whose
manner and style he always imitated ; he chose the
same subjects, and endeavoured to resemble him in his
‘colouring and pencil. But with all his industry he
sproved far inferior to him : and most of those pictures
‘which at the public sales are said to be of the young
‘Mieris, and many also in private collections ascribed to
“the elder Francis, or William, are perhape originally
«painted by this master, who was far inferior to both;
or are only his copies after the works of these excellent
‘paiuters, as he spent abundance of -his time in.copying

“their performaunces.

Ml’EZA, in Ancient @ , a town of Macedo-
‘nia, which was anciently called Strymonium, situated
‘near Stagira. Here, Plutarch informs us, the stone
seats and shady walks of Aristotle were shown. Of this
place was Peucestas, one of Alexandei’s generals, and
stherefore surnamed Miescus, (Arrian).

MIGDOL, or MAGDOL, in Ancient G , 8
place in the Lower Egypt, on this side Pihahiroth, or
between it and the sea, towards its extremity. The
term denotes a tower or fortress. It is probably the
Mogdotum of Herodotus, seeing the Beptuagint render
it by the same name.

MIGNARD, NicHoLAS, an ingenious French
-painter born at Troyes in 1628; but, settling at Avig-
non, is generally distinguished from bis brother Peter
by the appellation of Mignard of Avignon. He was
afterwards employed at court and at Paris, where he
became rector of the royal academy of painting.

There is a greatnumber of his historical pieccesand por-
traits in the palace of the Thuilleries. He died in 16g0.

MIGNARD, Peter, the brotfier of Nicholas, was born
.at Troyes in 1610 ; and acquired so much of the taste
of the Italian school, as to be known by the name of
the Roman. He was generally allowed to have a su-

ior genius to his brother Nicholas; and had the
ll::.oor of painting the popes Alexander VII. and Ur-
ban VIIL. besides many of the nobility at Rome, and
several of the Italian princes: bis patron, Louis, sat
ten times to him for his portrait, respected his ta-
lents so much as to ennoble bim, make him his princi-
pal puinter after the death of Le Brun, and appointed
him director of the masufactories. He died 1n 1695,
and many of his pieces are to be seen at 8t Cloud.

MIGNON, or MixsoN, Abraham, a celebrated

inter of flowers and still life, was born at Francfort
in 1639; and bis father having been deprived of the
greatest part of bis substance by a series of losses in
‘trade, left him in very necessitous circumstances when

3

-80 that even the drops of dew 2

Mignon, into bis own house, and instructed him in
the art, till be was 17 years old. Murel had often
observed an uncommon genius in Mignon: he there-
fore took him along with him to Holland, where he
placed him as a disciple with David de Heem ; and
while he was under the direction of that master he la-
boured with incessant application to imitate the man-
ner of De Heem, and ever afterwards adliered to it;
only adding daily to his improvement, by studying
nature with a most exact and curious observation.—
“ When we consider the paintings of Miguon, one is
at a loss (Mr Pilkington observes) whether more to
admire the freshness and beauty of bis colouring, the
truth in every part, the bloom on bis objects, or the
perfect resemblance of nature visible in all his perform-
ances. He always shows a beautiful choice in those
flowers and fruits from which bis subjects are compos-
éd: and he groups them with uncommon elegaace.
His touch is exquisitely neat, though apparently easy
and unlaboured; and he was fond of introducing in-
sects among the fruits and flowers, wonderfully finished,
as round und as
translucent as nature itself.” e had the fox-
tune to be highly paid for his works in his lifetime ;
and he certainly would bave been accounted the best
in bis profession even to this day, if John Van Huy-
sum had not appeared. Weyerman, who had ssen
many admired pictures of Mignon, mentions one of a
most capital kind. The subject of it is a cat, which
had thrown down a pot of flowers, and they lie scatter-
ed on a marble table. That picture is in every re-
spect so wonderfully natural, that the spectator can
scarce persuade himself that the water which is spilled
from the vessel is not really running down from the
marble. This picture is distinguished by the title of
Mignon’s Cat, This painter dieﬂn 1679, aged only 40.

GRATION, the passage or a removal of a thing
out of one place into another.

b 4
Micnation of Birds.—It has been generally be-Migration
generally
Y PA5Y pelicved.

lieved, that mavy different kinds of birds annuall
from ene country to another, and spend the summer or
the winter where it is most ble to them; and
that even the birds of our own 1sland will seek the most
distant southern regions of Africa, when directed by
a peculiar instinct to leave their own country. It has
long been an opinion pretty generally received, that
swallows reside during the winter season in the warm
southern regions ; and Mr Adanson particularly relates
his haviag seen them at Senegnl when they were obli-
ﬁ:l to leave this country. But besides tze swallow,

Pennant enumerates many other birds which mi-

te from Britain at different times of the year, and
are then to be found in other countries; r which
they again leave these countries, and retorn to Britain.
The reason of these migrations he supposes to be a de-
fect of food at certain seasons of the year, or the want
of a secure asylom from the persecution of man during
the time of courtship, incubation, snd nutrition. The
following is his list of the migrating species.

1. Crows. Of this genus, the hooded crow migrates Bui: that
arly with the woodcock. It inbabits North Bri-migrate.

tam the whole year: a few are said annually to breed
on
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woﬁ Dartmoor, in Devonshire. It breeds also in Swe-
‘e—y—— den and Austria: in some of the Swedish provinces it

only shifts its quarters, in otbers it resides throughout
the year. Our author is at a loss for the summer re-
treat of those which visit us in such numbers in winter,
and quit our country in the spring; and for the reasen
why a bird, whose food is such that it may be found at
all seasons in this country, should leave us. .

2. Cuckoo. Disappears early in autumn ; the retreat
of this and the following bird is quite unknown to us.

3. Wryneck. Is a bird that leaves us in the winter.
If its diet be ants alone, as several assert, the cause of
its migration is very evident. This bird disappears be-
fore winter, and revisits us in the spring a little earlier
than the cuckoo.

4. Hoopoe. Comes to England but by accident ;
Mr Pennant once indeed heard of a pair that attempt-
ed to make their nest in a meadow at Selborne, Hamp-
shire, but were frightened away by the curiosity of people.
It breeds in Germany.

5. Grous. The whole tribe, except the quail, lives
bere all the year round : that bird either leaves us, or
else retires towards the sea coasts. . .

6. Pigeons. Some few of the ring doves breed
here ; but the multitude that appears in the winter is
so disproportioned to what continue here the whole
year, as to make it certain that the greatest part quit
the country in the spring. It is most probable they
g0 to Sweden to breed, and return from thence in au-
tumn; as Mr Ekmark informs us they entirely quit
that country before winter. Multitudes of the com-
mon wild pigeons also make the nortbern retreat, and
visit us in winter; not but numbers breed in the high
cliffs in all parts of this island. The turtle also pro-
bably leavesus in the winter, at least changes its place,
removing to the southern countries. A

%..Stare. Breeds bere. Possibly several remove to
other countries for that purpose, since the produce of
those that continue here seems unequal to the clouds
of them that appear in winter. It is not unlikely that
many migrate into Sweden, where Mr Berger observes
they retorn in spring. . '

Z Thrushes. ’Ighe fieldfare and the redwing breed
and pass their summers in Norway and othex cold coun-
tries ; their food is berries, which.abounding in our
kingdoms, tempts them here in the winter. two
and the R?ston crow are the only land birds that re-
gularly and constantly migrate into England, and do
not breed here. The hawhnech and crossbill come here

at such uncertain times as not to deserve the name of .

birds of

9. Chatterer. The chatterer appears annually about -

Edinburgh in flocks during winter ; and feeds on the
berries of the mountain ash. In South Britain it is an
accidental visitant.

10. Grosbeaks. The grosbeak and crossbill come
here but seldom ; they breed in Anstria. The pine
grosbeak probably breeds in the forests -of the High-
lands of Scotland.

11. Buntings.. All the genus inhabits. England
throughout the year; except the greater brambling, which
is forced here from the north in very severe seasons, -

12. Finches. All continue in some parts of these
kingdems, except the fiskin, which is an irregular visi-

tant, said to come from Russia... The .linnets shift

their quarters, breeding in one part of this island, and Atigrtion.
remove with their young to others. All finches feed ‘=——v—
on the seeds of plants. :
13. Larks, fly-catchers, wag-tails,and warblers. All
of these feed on insects and worms; yet only part of
them quit these kingdoms; though the reason of mi-
gration is the same to all. The nightingale, black-
cap, fly-catcher, willow-wren, wheat-ear, and white-
throat, leave us before winter, while the same and de-
licate golden-crested wren braves our severest frosts.

_The migrants of this genus continue longest in Great

Britain in the southern counties, the winter in those
parts being later than in those of the north; Mr
Stillingfleet having observed several wheat-ears in the
isle of Purbeck on the 18th of November. As these
birds are incapable of very distant flights, Spain,
rr the south of France, is probably their winter asy-
um.

14. Swallows and goatsucker. Every species disap-
pears at the approach of winter. _

Warer-Fowr.

On the vast variety of water fowl that frequenthtgx.v
Great Britain, it is smazing to reflect how few arefowl
known to breed here : the cause that principally urges
them to leave this country, seems to be not merely the
want of food, but the desire of a secure retreat. Our
country is too populous for birds so shy and timid as
the hulk of these are : when great part of our island-
was a mere waste, a tract of woods and fen, doubt-
less many species of birds (which at this time mi-
ﬂ'ate) remained in security throughout the year.—

vets, a species of heron new scarcely known in
this island, were in former times in prodigious plen-
ty ; and the crane, that has totally forsaken this coun-
try, bred familiarly in our marshes: their place of
incubation, as well as of all other cloven-footed wa-
ter-fowl (the heron excepted), being on the ground,
and exposed to every one. As rural economy increased
in this couatry, these animals were more and more di-
sturbed ; at length, by a series of alarms, they were ne-
cessitated to seek, during the summer, some {onely safe
habitatien. :
.. On the contrary, those that build or lay in the al-
most inaccessible rocks that impend over ‘the British
seas, breed there still in vast numbers, having little to
fear from the approach of mankind : the only distorb:
ance they meet with in general being from the despe-
ate attempts of some few to get. thein eggs. .

CLOVEN-FOOTED WATER-FOWL.

15. Herons, The white heron is an uncommon
bird, and visits us at uncertain seasons; the common
kind and the bittern never leave us. )

16. Curlews. The curlew breeds sometimes on our
mountains : but, considering the vast flights that ap.
pear in winter, it is probable that the greater part
retire to other countries : the whimbrel breeds on thé
Grampian hills; in the neighbourhood of Invercauld.

17. Snipes. . The woodcock breeds” in the moist
weods of Sweden, and .other cold countries. Some
snipes breed here, but the greatest part retire else-
where : as do every other species of this genus.

18 Sandpipers. The lapwing continues here the
whole year: the ruff breeds here, but retires in wintga;
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Mivation. the redshank and sandpiper breed in this cotintry, and  pole; but some of the red-throzted divers, the northern Mieration
——— resitle here. All the others absent themselves during and the imber, may breed in the north of Scotland and ‘=
. summer. its isles.

19. Phovers and oyster-cateher.  The long-legged
- plover and sanderling visit us only in winter; the dot-
trel appears in spring and in autumn ; yet, what is very
singular, we.de not find it breeds in South Britain.
" The oyster-catcher lives-with us the whole ‘year. ~ 'The
Norfolk plover and sea-lark breed in England. The
green plover breeds on the mountains of the north of
England, and on the Grampian hills,

‘We must here remark, that every specics of the ge-
nera of curlews, woodcocks, sandpipers, and plovers,
that forsakes us in the spring, retires to Sweden, Po-
land, Prussia, Norway, and Lapland, to breed : as soon
as the young can fly, they return to us again, because
the frosts which set in early in those countries totally
deprive them of the means of subsisting ; as. the dry-
ness and hardness of the ground, in general, during our
summer, prevent them from penctrating the earth with
their bills, in search of worms, which are the natural

. food of these birds. Mr Ekmark speaks thus of the
retreat of the whole tribe of cloven-footed water-fowl

..out of his country (Sweden) at the approach of win-
ter ; and Mr Klein
those of Poland and Prussia.

" 20. Rails and gallinules. Every species of these two
genera continues with us the whole year; the land-rail
excepted, which is not seen here in winter. It likewise
continues in Ireland only during the summer months,
when they are very numerous, as Mr Smith tells us in
the History of Waterford; p. 336. Great numbers ap-
pear in Anglesea the latter end of May ; it is supposed

. that they pass over from Ireland, the passage between
. the two islands being but small.  As we have instances
of these birds lighting on ships in the Channel and the
bay of Biscay, we may conjecture their winter quarters
. to be in Spain.

FINNED-FOOTED WATER Birps.

21. Phalaropes. Visit us but seldom ; their breeding
_ place is Lapland, and other arctic regions.

22. Grebes. The great crested grebe,the black and
white grebe, and little grebe, breed with us, and never
migrate ; the others visit us accidentally, and breed in

. Lapland,

‘WEB-FooTED B1rDS.

23. Avoset.  Breed near Fossdike in Lincolnshire,

* but quit their quarters in winter. They are then shot
in different parts of the kingdom, which they visit, not
regulmjl', but accidentally.
24. Auks and guillemots. 'The. great auk or pinguin
sometimes breeds in St Kilda. "The auk, the guillemot,
and puffin, inhabit most of the maritime cliffs of Great
Britain, in amazing numbers, during summer. The

* black guillemot breeds in the Bass isle, and in St Kilda,
and sometimes in Llandidno rocks. We.are 4t a loss
for the breeding place of the other species ; neither can
we be very certain of thé winter residence of any of
them, excepting of the lesser guillemot and black-billed
auk, which, during winter, visit in vast flocks the frith
~-of Forth. :
25. Divers. These chiefly breed in the lakes 6f
Sweden and Lapland, and in some countries near the

2

ives much the same account of -

.continue on our shores the whole year.

26. Lerns. Every species breéds here ; but leaves
us in the winter.

27. Petrels. The fulmar breeds in the isle of St
Kilda, and continues there the whole year except Sep-
tember and part of October : the shearwater visits the
i of Man in April; breeds there 3-and, leaving it in
Angust or the beginning of September, disperses over
all parts of the Atlantic ocean. The stormfinch is
gcen at all distances from land en the same vast watery
tract; nor is ever found near the shore except by some
very rare accident. unless in the breeding season. Mr
Pennant found it on some little rocky isles off the north
of Skye. It also breeds in St Kilda. He also suspects
that it nestles on the Blasquet isles off Kerry, and that
it is the gourder of Mr Smith.

28. Mergansers. This whole genus is mrentioned
amongﬁhc birds that fill the Lapland lakes during sum-
mer. Mr Pennant hasseen the young of the red-breast-
ed in the north of Scotland : a few of these, and perhaps
of the geosanders, may breed there.

29. Ducks. Of the numerous species that form this

us, we know of few that breed here: The swan and
goese, the shield duck, the eider duck, a few shovelers,
garganies, and teals, and a very small portion of the
wild docks.

The rest contribute 4o form that amazing multi-
tude of water-fowl that annually repair from most parts
of Europe to the woods and lakes of Lapland and
other arctic regions, there.to perform the functions of
incubation and. nutrition in full security. -They and
their young quit their retreat in Septembcr, and dis-
perse themsclves over Europe. With us they make
their appearance the beginning of Ottober ; circulate
first round our shores ; and, when compelled by severe

" frost, betake themselves to our lakes and rivers. Of

the web-footed fowl there are some of hardier consti-
tutions thar others: these endure- the ordihary winters
of the more northern countries; but when the cold
reigns there with more than common rigour, they repair
for shelter to these kingdoms :. this regulates the ap-
pearance of some of the diver kind, as also of the wild
swans, the swallow-tailed shield duck, and the different

-.sorts of goosanders which then visit our coasts. Barenta

Yound the barnacles with their nests in great numbers
in Nova Zembla. (Collect. Voy. Dutch East-India
Company, 8vo, 1703, p. 19.). Clusius, in his Exot. 368.
also observes, that the Dutch discovered them on the
rocks of that country and in Waygate straits. They,

.as well as the other species of wild geese, go very far

north to breed, as appears from the histories of Green-
land and Spitzbergen, by Egede and Crantz. These
birds seem to make Iceland a resting place, as Horre-
bow ohserves : few continue there to breed, but only
visit that island in the spring, and after a short stay re-
tire still further north.

30. Corvorants. 'The corvorant and shag breed on
most of our high rocks: the gannet in some of the
Scotch isles and on the coast of Kerry : E}l':-two first

e
disperses itself all round the seas of Great Britain, in

- pursuit of the herring and pilchard, and even as far as

the Tagus to prey on the sardina.
But
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Yiniion. _But of the numerous species of fowl here enumerat- were crossing a large extent of sea ; and he endeavours Migration.
——— ed, it may be observed how very few intrust them- to show that no stress can be laid on the few casual ‘——y=——v’
Few teed selves to us in the breeding season, and what a distant observations of this kind that have been produged in
wtie . flight they make to perform the first great dictate of na- support of the doctrine of a regular and periodical mi-
comtry.  ture. . gration.
There seems to be scarcely any bat what we have Mr Barrington aflerwards proceeds to invalidate M.
traced to Lapland, a country of lakes, rivers, swamps, Adanson’s celebrated observation with respect to.the
and alps, covered with thick and gloomy forests, that migration of the swallow in particular, and which has
afford shelter during summer to these fowls, which in been considered by many as perfectly decisive of the
winter disperse over the greatest part of Europe. In present question. He cndeavoursto show that the four
those arctic regions, by reason of the thickness of the swallows which that naturalist caught, on their settling
woods, the ground remains moist and penetrable to the upon his ship, on the 6th of October, at about the dis-
woodcocks, and other slender-billed fowl: and for the tauce of 5o leagues from the coast of Senegal, and
web-footed birds, the waters afford larvae innumerable which he supposes to have been then proceeding from
of the tormenting gnat. The days there are long; and Europe to pass the winter in Africa, could not be true
the beautiful meteorous nights indulge them with every European swallows; or, if they were, could not have
opportunity of collecting so minute a food : whilst man- been on their return from Europe to Africa. His ob-
kind is very sparingly scattered over that vast northern jections are founded principally on some proofs which
waste. ‘ he produces of M. Adanson’s want of accuracy on this
‘Why then should Linnzus, the great explorer of snbject, which has led him, in the present instance, to
these rude deserts, be amazed at the myriads of water- mistake two African species of the swallow tribe, de-
fow! that migrated with him out of Lapland? which scribed and engraved by Brisson, for European swallows,
exceeded in multitude the army of Xerxes; covering, to which they bear a general resemblance ; or grant-
for eight whole days and nights, the surface of the river ing even that they were European swallows, he con-
Calix ! His 1al observation as a botanist, would tends that they were flitting from the Cape de Verd
confine their food to the vegetable kingdom, almost islands to the coast of Africa; “ to which short flight,
denied to the Laplund waters; inattentive to a more however, they were unequal, and accordingly fell into ¢ Nagural.
plenteous table of insect food, which the all-bountiful the sailors hands.”— We shall here only add, in oppo- History of
Creator had spread for them inthe wilderness. Itmay sition to the remarks of Mr Barrington, the followingf‘“"”?“.
be remarked, that the lakes of mountainous rocky observations of the Rev. Mr White® in a letter to Mr “:er 1
countries in general are destitute of plants: few or Pennant on this subject. B 133
none are ceen on those of Switzerland; and Lionseus % We must not (says he) deny migration in general ; Arguments
makes the same observation in respect to those of Lap- because migration certainly does subsist in some places, i support
land; having, during his whole tour, discovered only as my brother in Andalusia has fully informed me. Of°f it
a single specimen of a lemma trisculca, or * ivy-leaved the motions of these birds be has ocular demonstration,
duck’s meat,” Flora Lap. N° 470.; a few of the scir-  for many weeks together, both spring and fall: during
pus lacustris, or * bulrush,” N° 18.; the rus  which periods myriads of the swallow kind traverse the
gemiculatus, or * flote foxtail-grass,” N°® 38.; and the Straits from north to south, and from south to north,
ranunculus aquatilis, N° 234.; which are all be enu- according to the season. And these vast migrations
merates in his Prolegomena to that excellent perform- consist not only of hirundines, but of bee-birds, hoo-
¢ sace. poes, oro pendolos or golden thrushes, &c. &c. and
drments  We shall afterwards state the principal argumentsfor  also of many of our soft-billed summer birds of passage 3

againt mi-gnd against the migration of swallows ; but here we

gration.

shall give a short abstract of the arguments used by the
Hon. Daines Barrington against the migration of birds
in general, from a paper published by him in the 624
volume of the Philosophical Transactions. This gen-
tleman denies that any well-attested instances can be
produced of this supposed migration ; which, he thinks,
if there were.any such periodical flight, could not possi-
bly have escaped the frequent observation of seamen.
It has indeed been asserted that birds of passage become
invisible in their flight, because they rise too high in the
air to be perceived, and because they choose the night
for their passage. The author, however, expresses his
doubts ‘ whether any bird was ever seen to rise to a
greater height than perhaps twice that of St Paul’s
cross ;" and he further endeavours to show, that the
extent of some of these supposed migrations (from the
northern parts of Europe, for instance, to the line) is
too great to be accounted for, by having recourse to the
trﬁ?hment founded on a nocturnal passage.

e author next recites, in a chronological order,
all the instances that he has been able to collect, of
birds having been actually seen by mariners when they

VYoi. XIV. Part L t

and moreover of birds which never leave us, such as all
the various sorts of hawks and kites. Old Belon, 200
years ago, gives a curious account ef the incredible
armies of hawks and kites which he saw in the spring
time traversing the Thracian Bosphorus from Asia to
Europe. Besides the above mentioned, he remarks
that the procession is swelled by whole troops of eagles
and vultures.

% Now it is no wonder that birds residing in Africa
should retreat before the sun as it advances, and retire
to milder regions, and especially birds of prey, whose
blood being heated with hot animal food, are more im-
patient otg a sultry climata: but then I cannot help
wondering why kites and bawks, and such bardy birds
as are known to defy all the severity of England, and
even of Sweden and all northern Europe, should want to
migrate from the south of Europe, and be dissatisfied
with the winters of Andalusia. : :

4¢ It does not appear to me that much stress may be
laid on the difficulty and bazard that birds must run in
their migrations, by reason of vast oceans, cross winds,
&e. ; because, if we reflect, a bird may travel from
England to the equator without launching out and ex-

L - posing
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Migration. posing itself to boundless seas ; and that i:y crossing the  third bave been strongly defended by the honourable Migration,
ey’ water at Dover and again at Gibraltar. And [ with Daines Barrington. [y—

the more confidence advance thbis obvious remark, be-
cause my brotber has always found that some of his
birds, and particularly the swallow kind, are very spa-
ring of their pains in crossing the Mediterranean: for
when arrived at Gibraltar, they do not,

“ rang’d in figure, wedge their way,
“ and set forth

¢ Their airy caravan high over seas

¢ Flying, and over lands with mutual wing
¢ Easing their flight”—

but scout and hurry along in little detached parties of
six or seven in a company ; and sweeping low, just over

Mirtow.

Though we caanot help giving a preference to that
opinion which appears the most probable, yet we do not
think that any one of them is established upon such evi-
dence as so curious a subject requires, aud as the advan-
ced state of natural history would lead us to expect.
‘We shall therefore state the arguments upou which each
opinion is founded as fairly and distinctly as we can,
and as often as possible in the very wards of their re-
spective advocates. By doing so, we shall place the
whole subject before the eyes of our readers, who will
thus have an opportunity of examining it attentively,
and of making such observations and experiments as may
lead to the truth.

the surface of the land and water, direct their course to
the opposite continent at the narrowest passage they can
find. They usually slope across the bay to the south-

Those who assert that the swallow migrates to a war- Fim.op'p
mer country in winter, argue in this mardner: Thatnion stated,
many birds migrate, is a fact fully proved by the obser- that they

west, and so pass over opposite to Tangier, which it
seems is the narrowest space.

¢ In former letters we have considered whether it
was probable that woodcocks in moon-shiny nights
cross the German ocean from Scandinavia., As a proof
that birds of less speed may pass that sea, considerable
as it is, I shal) relate the fellowing incident, which,
though mentioned to have happened so many years
ago, was strictly matter of fact:—As some people,
were shootiffg in the parish of Trotton, in the county
of Sussex, they killed a duck in that dreadful winter
1708-9, with a silver collar about its neck (I have
~ read a like anecdote of a swan), on which were en-
graven the arms of the king of Denmark. This anec-
dote the rector of Trotton at that time has often told
to a near relation of mine ; and, to the best of my re-
‘membrance, the collar was in the possession of the rec-
tor.

‘¢ At present I do not know any body near the sea
side that will take the trouble to remark at what time
of the moon woodcocks first come. One thing I vsed
to observe when I was a spertsman, that there were
times in which woodcocks were so0 sluggish and sleepy
shat they would drop again when flushed just before
the spaniels, nay, just at the muzzle of a gun that had
been fired at them: whether this strange laziness was
- the effect of a recent fatiguing journey, I shall wot pre-
sume to tay.

¢ Nightingales not only never reach Northumber-
Jand and Scotland, but also, a8 T have been always told,
Devonshire aud Cornwall. Ia those two last counties
we cannot attribute the failure of them to the want of
warmth : the defect in the west is rather a presumptive
argument that these birds come over te us from the
continent at the narrowest passage, and do not stroll se
far westward.”

vations of natural historians. Is’ it not more probable, por <\

therefore, that swallows, which disappear regularlymates

every season, retire to some other country, than
they lie in a state of torpor in caverns or lakes ? But

this opinion does not rest on probability, it is founded

on facts,

We often see them collected in great flocks on chur-
ches, rocks, and trees, about the time when they an-
nually disappear. The direction of their flight has been

observed to be soutbward. Mr White, the ingenious Netwrs/

bistorian of Selborne, travelling near the coast of the

story of

British Chanvel one morning early, saw a flock ofp 6y

swallows take their departure. At the beginning of his
journey he was environed with a thick fog; but ona
large wild heath the mist began to break, and discover-
ed to him numberless swallows, clustered on the stand-
ing bushes, as if they had rovsted there : 2s soon as the
sun burst out, they were instantly on wing, and with an
easy and plucid flight proceeded towards the sea. After
this he saw no more flocks, only now and then a straggler.

Mr Laskey of Exeter observed attentively the direc-
tion which a floek of swallows took in the autumn of
1793. On the 22d of Sept. about seven o’clock in the
morning, the wind being easterly, accompanied with a
cold dnzzling rain, Mr Laskey’s house was entirely
covered with house-swallows. At intervals large flocks
arrived and joined the maim body, and at their ar-
rival an unusual chirping commenced. The ar-
ance of the whole company was so letbargic, that he

fouad it an easy matter to catch a considerable number Gent. Mog.
of them, which he kept in a room all that day. - ByJfor 1795

heating the room they all revived : he opened four of
them, and found their stomachs quite full. The maim
body occupied the bouse top all day, except for two
heurs. About half an hour after nine in the morning
of the 23d, there was a great commotion, with very

Joud chirping, and within a few minutes afier, the
whole multitude took their flight, in a direct south-cast
direction, baving ascended to a great height in the at-
mosphere. He let go the birds which he had caught,
at certain iotervals till feur o’clock, aud they all flow
toward the same quarter. )
Not only has the direction of their flight beea obser-
ved, but they have also been found on their passage at
a great distance from land. Mr Adanson iuforms us,
that about §o leagues from the coast of Senegal four
swallows settled upon the ship on the 6th of October 3
’ that

-Q-uZion. = Upon the subject of the migration of the swallow
What b~ there are three opinions. Some say that it migrates to
mw, in® warmer climate ; some, that it retires to hollow trees
and caverns, where it lies in a torpid state ; and others
bave affirmed, that it lies in the same state in the bot-
tom of lakes and under the ice. The first opision is
supported by Marsigli, Ray, Willoughby, Catesby,
‘Reaumur, A , Buffon, &c. The first and seeond
opinjen are beth adopted by Pennant and White. The
third 8 sanctioned by Schaeffer, Hevelius, Derham,
Klein, Ellis, Linneeus, Kalm : aad the secopd and

winter?
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Hignation that thesc birds were taken ; and that he knew them to
ey be European swallows, which, he conjectures, were
returning to the coast of Africa. Sir Charles Wager’s
Philosepai. authority may also be appealed to: ¢ Returning home
¢sl Trans. (says he) in the spring of the year, as I came into
sctions,  goundings in our chanuel, a great Bock of swallows
came and settled on all my rigging; every rope was
covered, they hung on one another like a swarm of
bees; the decks and carving were filled with them.
They seemed almost famished and spent, and were only
feathers and bones ; but, being recruited with a night’s
rest, took their flight in the morning.” This vast fa-
tigue proves that their journey must have heen very great,
considering the amazing swiftness of these birds : in all
probability they had crossed the Atlantic ocean, and
were returning from the shores of Senegal, or other parts
of Africa ; so that this account from that most able and
honest seaman, confirms the later information of Mr
Adanson. ' '

Mr Kalm, who is an advocate for the opinion that
swallows lie immersed in lakes during winter, acknow-
ledges that in crossing the Atlantic from Evrope a
swallow lighted on the ship on the 2d September, when
Keim's it had passed only two-thirds of the ocean. Bince,
:?_lt‘, therefore, swallows have been seen assembled in great

t P24-floeks in autumn flying off in company towards southern

climes, since they have been found both in their passage
from Europe and returning again, can there be any
doubt of their annual migration?—Mr Barrington’s
;}b_lections to this opinion have been noticed above in
5-

Sgcﬁ:d opi- The second notion (says Mr Pennant) has great anti-
men. that anity on its side.  Aristotle and Pliny give it as their
;::,l:m belief, that swallows do not remove very far from their
ia a torpid sammer habitation, but winter in the hollows of rocks,
state. and daring that time lose their feathers. The former
part of their opinion has been adopted by several inge-
nious men ; and of late several proofs have been brought
of some species, at least, having been discovered in a
Pemaxt’s torpid state. - Mr Collinson favoured ns with the evi-
British  gence of three gentlemen, eye-witnesses to numbers of
vl i’ sand martios being drawn out of a cliff on the Rhine,
pio.  in the month of March 1762. And the bonourable
Daines Barrington communicated to us the following
fact, on the authority of Lord Belbaven, That numbers
of swallows bave been found in old dry walls and in
sand-hills near his Lordship’s seat in East Lothian ; not
once only, but from year to year; and that when they
were exposed to the warmth of a fire, they revived.
‘We have also beard of the same annual discoveries near
Morpeth in Northumberland, but cannot speak of them
with the same assurance as the two former : neither in
the two last instances are we certain of the particular

ies. :
¢ Other witnesses crowd on us to prove the residence
of those birds in a torpid state during the severe season.
First, in the chalky cliffs of Sussex ; as was seen on the
fall of a great fragment some years ago. Secondly, In
* a decayed hollow tree that was cut down, near Dolgel-
l, in Merioncthshire. Thirdly, In a cliff near Whitby,
Yorkshire ; where, on digging out a fox, whole bushels
of swallows were found in a torpid condition. And,
lastly, The reverend Mr Conway of Sychton, Flint-
shire, was so obliging as to communicate the following
fact: A few years ago, on looking down an old lead-

vol, liii
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mine in that county, he observed numbers of swallows Migratioa.
clinging to the timbers of the shaft, seemingly asleep ; “==—v=—s
and on flinging some gravel on them, they just moved,
but never attempted to fly or change their place: this
was between All Saints and Christmas. .
¢ These are doubtless the larking places of the later
hatches, or of those young birds which are incapable of
distant migrations. There they continue insensible and
rigid 3 but like flies may sometimes be reanimated by
an unseasonable bot day in the midst of wiater : for very
aear Christmas a few appeared on the moulding of a
window of Merton college, Oxford, in a remarkably
warm nook, which prematurely set their blood in mo-
tion, having the rame effect as laying them before a
firé at the sanre time of year. Others bave been known
to make this premature appearance ; but as soon as the
eold natural to the season returns, they withdraw again
to their former retreats.
¢ The above are circumstances we cannot bat assent
to, though seemingly contradictory to the common course
of nature in regard to other birds. We must, therefore,
divide our belief relating to these two so different opi-
nione ; and conclude, that one part of the swallow tribe
migrate, and that others have their winter quarters
near home. If it should be demanded, why swallows
alone are found in a torpid state, and not the other
many species of soft-billed birds, which likewise dis-
appear about the same time ? reasons might be assign-
ed.”
The third opinion we shall state and support in the Thir:loopi-
words of Mr Kalh. ¢ Natural history (says he), asnion, that
all other histories, depends not always upon the intrin- .’°°::d
sic degree of probability, but npon facts founded on the"i:":‘v:uh
testimony.of people of noted veracity.—Swallows are
seldom seen sinking down into water; swallows have
not such organs as frogs or lizards, which are torpid
during winter; ergo, swallows live not, and cannot
live, under water.—~This way of arguing, I believe,
would carry us, in a great many cases, too far: for
though it is not clear to every one, it may however be
true ; and lizards and frogs are animals of a class widely
different from that of birds, and must therefore of course
have a different structure ; hence it is they are classed
separately. The bear and marmot are in winter in a
torpid state, and have, however, not such organs as
lizards and frogs; and nobody doubts of their being,
during some time, in the most rigid climates, in a tor-
¥id state : for the Alpine nations hunt the marmots
requently by digging their holes up; and ind them so
torpid, that they cut their throats, without their reviv-
ing or giving the least sign of life during the operation;
but when the torpid marmeot is brought into 2 warm
room, and placed before the fire, it revives from its
lethargy. The question must therefore be decided by
facts ; nor are these wanting here. Dr Wallerius, the
celebrated Swedish chemist, informs us, That he has \
seen, more than once, swallows assembling on u reed,
till they were all immersed and. went to &e bottom §

. this being preceded by a dirge of a quarter of an hour's

length. He attests likewise, that he had seen a swallow
caught during winter out-of a lake with a pet, drawn,
as i3'common in northern countries, wnder the ice ; this
‘bird ‘was brought into a warm room, revived, fluttered

-about, and soon after died. - ) .
¢ Mr Klein applied to many farmers-general of the
L2 ~ king
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In winter the fishery thereon is the most considerable
under the ice, with nets spreading more than 200 or
300 fathoms, and they are often wound by screws and
engines on account of their weight. All the people
that were questioned made affidavits upon oath before
the magistrates. First, The mother of the countess
Lehndorf said, that she bad seen a bundle of swallows
brought from the Frishe-Haff (a lake communicating
with the Baltic at Pillaw), which, when brought into
a moderately warm room, revived and fluttered about.
Secondly, Count Schileben gave an instrument on
stamped paper, importing, that by fishing on the lake
belonging to his estate of Gerdauen in winter, he saw
several swallows caught in the net, one of which he
took up in his hand, brought it into a warm room,
where it lay about an hour, when it began to stir, and
half an hour after, it flew about in the room. Thirdly,
Farmer-general (Amtman) Witkouski made affidavit,
that, in the year 1740, three swallows were brought
up with the net in the great pond at Didlacken ; in the
year 1741, he got two swallows from another part of
the pond, and took them home (they being all caught
in lus presence); after an hour’s space they revived
all in a warm room, fluttered about, and died in three
hours after. Fourthly, Amtman Booke says, that
liaving had the estate of Kleskow in farm, he had seen
nine swallows brought up in the net from under the ice,
all which be took into a warm room, where he distinct-
Ty observed how they gradually revived; but a few
hours after they all died. Another time his people got
likewise some swallows in a net, but be ordered them
to be again thrown into the water. Fifthly, Andrew
Rutta, a master fisherman at Oletsko, made affidavit,
in 1747, that 22 years ago, two swallows were taken
up by him in a net, under the ice, and, being brought
into a warm room, they flew about. Sixthly, Jacob
K osiulo, a master fisherman at Stradauen made affidavit,
that, in 1736, he brought up in winter, in a net, from
under the ice of the lake at Raski, a seemingly dead
swallow, which revived in half an hour’s time in a
warm room; and be saw, in a quarter of an hour after,
the bird grow weaker, and soon after dying. Seventh-
ly, I can reckon myself (says our author) among the
eye-witnesses of this paradox of natural history. In the
year 1735, being a little boz, I saw several swallows
brought in winter by the hshermen from the river
Vistula to my futher’s house ; where two of them were
brought into a8 warm room, revived, and flew about. I
saw them several times settling on the warm stove
{ which the nortbern nations have in their rooms); and
I recollect well, that the same forenoon they died, and
I bad them, when dead, in my hand. In the year
1754, after the death of my uncle Godefroy Wolf,
captain in.the Polish regiment of foot guards, Leing
myself one of his beirs, I administered for my co-heirs
several estates called the Starosty of Dischau, in Polish

| [ 8 1
Migration. king of Prussia’s domains, who bad great lakes in their
‘——v— districts, the fishery in them being a part of the revenue.
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miles from thence, apd it revived, but died ubout an Misratiea
oy ]

bour after its reviving.

“ These are facts attested by people of the highest
quality, by some in public offices, and by others who,
though of a low rank, however, made these affidavits
upon oath. It is impossible to suppose indiscriminately
that they were prompted, by views of interest, to assert
as a fact a thing which had no trath in it. It is there-
fore highly probable, or rather incontestably true, that
swallows retire in the northern countries, during winter,
into the water, and stay there in a torpid state till the
return of warmth revives them again in spring. The
question therefore, I believe, ought for the future to
be thus stated : The swallows in Spain, Italy, Fraoce,
and perhaps some from England, remove to warmer
climates ; some English ones, and some in Germany

_ and other mild countries, retire into clefts and holes in

rocks, and remain there in a torpid stute. In the cold-
er northern countries the swallows immerse in the sea,
in lakes, and rivers; and remain in a torpid state,
under ice, during winter. There are still some objec-
tions to this latter assertion, which we must remove.
It is said, Why do not rapacious fish, and aquatic qua-
drupeds and birds, devour these swallows? The answer
is obvious, swallows choose only such places in the
water for their winter retreat as are near reeds and:
rushes ; so that sinking down there between them and
their roots, they are by them secured against the rapa~
ciousness of their enemies. But others object, Why are
not these birds caught in such fresh waters as are con-
tinually harassed by netz ? I believe the same answer
which has heen made to the first objection will serve
for this likewise. Fishermen take care to keep off with
their nets from places filled with reeds and rushes, for
fear of entangling and tearing their net ; and thus the
situation of swallows under water, is the reason that
they are seldom disturbed in their silent winter retreats.
‘What confirms this opinion still more is, that swallows
were never caught in Prussia according to the above-
mentioned affidavits, but with those parts of the net
which passed near to the reeds and rushes ; and some-
times the swallows were yet fastcued with their feet to
a reed, when they were drawn up by the net. As to
the argument taken from their being so long under
water without corruption, I believe there is a real
difference between animals suffocated in water and
animals being torpid therein. We have examples of
things being a long time under water; to which we
may add the intense cold of these northern regions,
which preserves them. Who would have thought that
snails and polypes might be dissected, and could repro-
duce the parts severed from their bodies, if it was not a
fact ? Natural history ought to be studied as a collec-
tion of facts, not as the history of our guesses or opi-
nions. Nature varies in an infinite manner ; and Pro-
vidence has diversified the instinct of animals and their
economy, and adapted it to the various seasons and
climates.” :

Prussia, which my late uncle farmed under the king.

Io January, the lake of Lybshaw, belonging to these

estates, being covered with ice, I ordered the fishermen

to fish therein, and in my presence several swallows

were taken, which the fishermen threw in again; but

one I took up myself, brought it home, which was five
1

With Mr Kalm’s concluding observations we heasti- m"
ly concur. Natural history ought to be studied as a tion ekt
collection of facts ; and it was from this very notion to be de-
that we have stated the above-mentioned opinions so E
fully, and brought t?gether the facts which the best:::i:;':;
advocates for each opinion have judged most proper far by exper;-
: supporting ment,



h—vld

Costle-
men’s Ma-
guzine,
May 1796.

1
Mr Hun-

ter's expe-

Nnmeat m-

13
bt not
with re-
ipect to

MI1IG

supportiug them. We are sensible of the great impro-
bability of the third opinion, and know that many ar-
guments have been used to prove its absurdity : such as
these, The swallow is lighter than water, and therefore
camnot sink ; if it moults at all, it must meult under
water during its torpid state, which is very improbable ;
there is no instance of land animals living so long un-
der water without respiration. Many other arguments
of the same sort have been advanced, and certainly af-
ford a short way of deciding the question ; but unless
they were sufficient to prove the immersion of swallows
a p{ysical impossibility, -they are of no force when op-
posed to the evidence of testimony, if there be no cause
to suspect the witnesses of inaccaracy or design. The
true way to refute such an opinion is by accurate obser-
vation and experiment. We have not heard of any ac-
curate inquiries being made by philosophers in those
northern countries where swallows are said to pass the
winter under water. The count de Buffon, indeed,
shot up some swallows in an ice-bouse by way of experi-
ment, which died in a few days; but as he does not tell
us what precautions he took to make the experiment
it is not entitled to any attention.

Mr Jobn Honter made a very judicious experi-
ment on the banks of the Thames, which is describ-
ed by a correspondent in the Gentleman’s Maga-
zine, who asserts that he had it from Mr Hunter him-
self.

Oune in the month of September, he prepared a
room, with every accommodation and convenience which
he could contrive, to serve as a dormitory for swallows,
if they were disposed to sleep in winter. He placed in

the centre a | tub of water with twigs and reeds,
&c. which ed to the bottom. In the corners of

the room he contrived artificial caverns and holes, into
which they might retire ; and he laid on the floor, or
sus in the air, different lengths of old wooden
pipes, which had formerly been employed in conveying
water through the streets, &c.

When the receptacle was rendered as complete as
possible, be then engaged some watermen to take by
night s large quantity of the swallows that hang upon
the reeds in the Thames about the time of their depar-
ture. They brooghbt him, in 2 bawper, a considerable
pumber ; and so nicely hit the time of their cap-
ture, that on the very day following there were none to
be seen.

He put the swallows into the room so prepared,
where they continued to fly about, and occasionally
perch on the twigs, &c. But not one ever retired into
the water, the caverns, holes, or wooden pipes, or shewed
the least disposition to grow torpid, &c. In this situa-
tion he let them remain till they all died but one.
This appearing to retain some vigour, was set at liber-
ty; wll:en it n?ounted out of sight, and flew away. All
_th birds lay dead scattered about the room ; but not
one was found asleep or torpid, or had, if the corres-
pondent remembers, so much as crept into any of the
receptacles he had so provided.

This experiment was ingenious, and certaioly does
render the doctrine of immersion much more improba-
ble ; but it is not decisive ; for it may still be urged
by the advocates for that doctrine, as Mr Kalm has
dooe, that it may only be in the colder countries where
swallows retire 1nto the water. We formerly said that

[ 8 1]

- are the countries in which swallows are found.
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none of the three opinions is supported by such evi- Migration,
dence as to satisfy the mind completely. Opinions “==v=—=t

respecting events which happen every year ought to
be confirmed by a great number of observations, and
not by a few instances divested of almost all their con-
comitant circumstances., Can no better proofs be
brought to prove the migration of swallows than those
of Adanson and Sir Charler Wager, or the circumstan-
ces mentioned by Mr White and Mr Laskey respecting
their disappearing? We ought not merely to know that
some swallows have taken a southerly flight in autumn,
that some have been found at a great distance from land
in the spring, or in harvest ; but we ought to know to
what countries they actually retire. Before we can
rest satisfied, too, that it is a general fact that swallows
remain in a torpid state during winter, either in ca-
verns or in the bottom of lakes, &c. we must have
more proofs ; we must know what species of swallows
they are said to be, in what countries this event takes

)‘:lace, and several other circumstances of the same
ind.

We cannot help being of opinion that much remains Mnm!y4
to be done in order properly to ascertain what becomes things yet

of the swallows in Europe during winter. It would

remain to
b"’be done in

necessary, in the first place, to know accurately what geger to

2. Do determine

they remain visible the whole year ? or, if they disap- this point.

pear, at what season does this happen, and when do
they appear again? 3. Do they ever appear while
strong north wind blows, or do they only come in
great numbers with a seuth wind ? 'We will endeavour
to answer some of these questions in part; but must re-

t, that all the information on this subject which we
l’ave been able to cull from the best writers in natural

istory is very scanty; and we merely give it by wa

of spgimenf?oping {hat future observzti%:‘ns will ryendez
it more complete.

b

There are five species which visit Britain during the A fevs im-

summer months ; the common or chimney swallow, the
martin, sand martin, swift, and goat-sucker. 1. The
chimney swallow frequents almost every part of the
old continent; being known (says Dr gat.ham) from
Nerway to the Cape of Good Hope on the one side,
and from Kamtschatka to India and Japan on the other.
It is also found in all parts of North America, and in
several of the West Indian islands. In Europe it dis-

* appears during the winter months. It appears general-

ly a little after the vernal equinox ; but rather earlier
in the southern, and later in the northern latitudes. It
adleres to the usual seasons with much regularity ; for
though the montbs of February and March should be
uncommonly mild, and April and May remarkably
cold, it never deviates from its ordinary time. In the
cold spring of 1740 some appeared in France before
the insects on which they feed had become numerous

t
tsstated.

enough to support them, and great numbers died +.t Buffon's

In the mild and even warm sprin
peared no earlier than usual. ’l{
warm countries the whole year.

H

of 1774 they ap. Natural
€y remain in some Bm o
olben assures usvol. vi.

that this is the case at the Cape of Good Hope; butp 527-

(he says) they are more numerous in winter. Some
birds of this species live, during winter, even in Eu-
rope ; for example on the coast of Genoa, where they
sgin:s the night in the open country on the orange
shrubs.

’ 2. The
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Migration. 2. The martins are also widely diffused through the
‘e—y==' old ‘continent ; but the countries where they reside or
visit bave not been marked by naturalists with much
sttention. 3. The sand martinsare found in every part
t Ivid. 527. of Europe, and frequently spend the winter in Malta .
Two birds of this species were seen in Perigord in
France, on the 27th December 1775, when there was
[ Ibid. 454.® soutberly wind, attended with a little rain{|. 4. The
swift visits the whele continent of Europe ; has also
been observed at the Cape of Good Hope, and in Ca-
rolina in North America. The goat-suckers are not
very common birds, yet are widely scattered. Th
ave found in every country between Sweden and Afri-
ca: they are found also in India. In April the south-
west wind brings them to Malta, aud in autumn they
repass in great nombers.
Transac-  Mr Markwick of Catsficld, near Battle in Sussex,
tionsof the has drawn up an accurate table, expressing the day of
Linn@an e raonth on which the birds, commonly called migra-
f:{?’ tory, appeared in spring, and disappeared i autumn,
for 16 years, from 1768 to 1783 inclusive. The ob-
servations were made at Catsfield. From this table we
shall extract the dates for five years, and add the very
few observations which we have been able to collect re-
specting the time when the swallow appears and disap-
pears in other countries,

First seen. Last scen.

1779.
Chimney Swallow  April 14. October 29.
Martins 14. 13-

Sand Martin May 5.
Swift 9.

1780,
Chimney Swallow November 3.
Martins April 23. 3.
Sand Martin 8. September 8.
Swift May 6. 8.

1481,
Chimney Swallow April 8. October 13,
Martins May 12. September 7.
Sand Martin April 26. September 1.
Swift May 12. 1,

1782,
Chimney Swallow * April 22. September 1.
Martiniaa M . November ;.
Sand Martin ay 15, August 28.
Swift xg. 28.

’ 1783,
Chimney Swallow ~ April 13. - November 6.
Martins ay I. 6.
Sand Martin July 25. September 1.
Swift May 13. November 6.
Chim. Swal. Swifts Martins, S Mart.
B In Burgundy ¢ ’ Appeer “”X‘“ Ap 12
. n Bu 0 e .

Ibiil.m In Sel;?me.’ﬂampshiret Ap. 4. Ap 24. A';. go. i

t White's In South Zele, Devonshire$ 25. May 1. May 1.
Natural In Blackburn, Lancashire § 29. Ap. 28. )
History of In Upsal in Sweden § May g.
Selborne.

§ Buffon,  Were tables of the same kind made in every different
d." country, particularly within the torrid zone, it would
be easy to determine the question which we have been
considering, To many, perhaps, it may not appear &
matter of such importance as to be worth the labour.

4

We acknowledge it to be rather a curious that an im- Migratics,
portant inquiry; yet it is one which must be highly Miguel.

gratifying to every mind that can admire the wisdom
of the Great Architect of nature. The instinct of the
swallow ia indeed wonderful : it appears among uvs just
at the time when insects become numerous ; and it con-
tinues with us during the hot weather, in order to pre-
vent them from multiplying too much. It disappears
when these insects are no longer troublesome. Itisne-
ver found in solitode ; it is the friend of man, and al-
ways takes up its residence with us, that it may pro-
tect our houses and our streets from being annoyed with
swarms of flies. *

Migrariox of Fishes. See CLUPEA.

8t MIGUEL, or 8t MicHAEL, one of the Azore
islands, situated in W. Long. 25. 45. N. Lat. 38. ro.
This island appears to be entirely volcanic. The best
account we have of it hath been published in the 68th
volume of the Philosophical Transactions by Mr Fran-
cis Masson. According to him, the productions differ
greatly from those of Madeira, insomuch that none of
the trees of the latter are found here, except the faya :
it bas a neurer affinity to Europe than Africa. The
mountains are covered with the erica vulgaris, and an
elegant evergreen shrub very like a phillyrea, which
gives them a most beautiful appearance.

It 15 one of the principal and most fertile of the Azo-
rian islands, lying nearly east and west. Its length is
about 18 or 20 leagues ; its breadth unequal, not ex-
ceeding five leagues, and in some places not more than
two. It contains about 80,c00 inhabitants.

Its capital, the city of Ponts del Guda, which con-
tains aboot 12,000 inhabitants, is situated on the south
side of the island, on a fine fertile plain country, pretty
regularly built; the streets straight, and of a good
breadth. It is supplied with good water, which is
brought about the distance of threc leagues from the
neighbouring mountains. The churches and other
religious edifices arc elegant and well built for such an
island. There is a large convent of Franciscan friars
and one of the order of St Augustine, four convents
for professed nuns, and three Ricolhimentos for young
women and widows who are not professed. The ves-
sels anchor in an open road ; but it is not dangerous,
as no wind can prevent their going to sea in case of
stormy weather. :

The country round the city is plain for several
miles, well cultivated, and laid out with good taste in-
to spacious fields, which are sown with wheat, barley,”
Indian corn, pulse, &c. and commonly produce an-
nually two crope ; for as scor as one is taken off, an-
other is immediately sown in its place. The soil is
remarkably gentle and easy to work, being for the
most part composed of pulverized pumice stone. There
are in the plains a number of pleasant country seats,
with orchards of orange trees, which are esteemed the
best in Europe.

The second town is Ribeira Grande, situated on the
north side of the island, containing about as many inha-
bitants as the city; a large convent of Franciscan
friars, and one of nuns. It gives title to a count, cal-
led the Conde Ribeira Gronde, who first instituted
linen and woollen manuofactories in the island.

The third town is Villa Franca, on the south side
of the island, about six leagues east of Ponta del Guda.

It
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It has a convent of Franciscan friars and one of nuns,
Here, about half a mile
from the shore, lies a small island (Ilhao), which is
hollow in the middle, and contains a fine bason with
only one entrance into it, fit to bold 50 sail of vessels
secure from all weather ; at preseat it wants cleaning
out, as the winter rain washes down great quaatities
of earth into it, which has greatly diminished its depth.
But vessels frequently anchor between this island and
the main.

Besides these towns are several smaller, viz. Alagao,
Agoa de Pao, Brelanha, Fanaes de Ajuda, and 2 sum-
ber of hamlets, called lugars or places.

About four leagues north-east from Villa Franca,
lies a place called the Furnas, being a round deep valley
in the middle of the east part of the island, surrounded
with high mountains, which, though steep, may be
easily ascended on horseback by two roads. The
valley is aboat five or six leagues in circuit. The face
of the mountains, which are very steep, is entirely co-
vered with beautiful evergreens, viz. myrtles, laurels, a
large species of bilberry called uva de serra, &c. and
numberless rivalets of the purest water run down their
sides. The valley below is well cultivated, produci
wheat, Indian comn, flax, 8&c. The fields are plan
round with a beautiful sort of poplars, which grow iato
pyramidal forms, and by their careless irregular disposi-
tion, together with multitude of rivulets, which run
in all directions throagh the valley, a number of boil-
ing fountains throwing up cleuds of ateam, a fine lake
in the south-west part ahout two leagues round, compose
a prospect the finest that can be imagined. In the bot-
tom of the valley the roads are smoeth and easy, there
being no rocks, but a fine pulverized pumice stone that
the earth is composed of.

There are numerous hot fountains in different parts
of the valley, and also on the sides of the moun-
tains : but the most remarkable is that called the chal
detra, sitaated in the eastern part of the vulley, on a
small eminence by the side of a river, on winch is a
bason about 30 feet diameter, where the water coati-
pually boils with prodigious fury. A few yards di-
stant from it is a cavern in the side of the bank, in
which the water boils in a dreadful manner, throwi
out a thick, muddy, unetious water, severul yards from
its mouth with a hideous noise. In the mizzle of the
1iver are several places where the water boils up so bot,
that a persen cannot dip bis fiuger inte it without being
sealded ; also along its banks are several apertares, out
of which the steam rises to a eonsiderable height, so
hot that there is no approaching it with one’s hand : in
other places, a person would think that 100 smiths
bellows were blowing altogether, and sulphareous
steams issuing out in thousands of places; so that na-
tive sulphur 1s found in every chink, and the ground
eovered with it like hoar frest ; even the bushes that
happen to lie near these places are covered with pure
brimstone, condensing frem the steam that issues out
of the ground, which in many places is covered over
with a substance like burnt alum. In these small ca-
wverns from which the steam issues, the people often boil
their yams.

Near these boiling fountains are several mineral
springs ; two in particular, whose waters have a very
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strong quality, of an acid taste, and bitter to the
tongue.

Abeut half a mile to the westward, and close by the
river side, are several hot springs, which are used by
sick le with success. Also, on the side of »
hill west of St Anve’s church, are many others, with
three bathing houses, which are mest commonly used.
These waters are very warm, although not beiling hot;,
but at the same place issue several streams of cold mine-
ral water, by which they are tempered, aecerding to

. every one’s hiking.

About a mile south of this place, and over a low
ridge of Mhills lies a fine lake about two leagues in cir-
cumferende, and very deep, the water thick, and of a
greenish colour. At the north end is a plain piece of
ground, where the sulphureous steams iseae out in many .
places, attended with a surprising blowing neise.
author could ohserve strong springs in the lake, but
eould not determine whether they were bot or cold : this
lake scems to have no visible evacvation. The other-
springs immediately form a cousiderable river, called
Ribeira Quente, which runs a course about two or three
leagues, through a deep rent in the mountains, oa each
side of which are several places where the smoke issues
out. It discharges itself into the sea on the south side,
near which are some places where the water boils up at
some distauce in the sea.

This wonderful place had been taken little notice
of until very lately.: so little curiosity had the gentle-
men of the island, that scarcely any-of them had seen
it, until of late some persons, afflicted with very viru-
lent disorders, were perswaded to try its waters, and
feund immediate relief from them. rginee that time it
bas become more and more frequented; several per~
sous who had lost the use of their limbs by the dead’
palsy bave been cured; and also others who- were
troubled with eruptions on their bodies.

A clergyman, who was greatly afflicted: with the
gout, tried the said waters, and was in a shert time per-
fectly cured, and has had'no return of it since. When
Mr iiasson was there, several old gentlemen, who were -

.quite worn out with the said disorder, were using the.

waters, and had rceived incredible benefit from them ;.
in particular, an old gentleman about 60 years of age,
who had been tormented with. that disorder more than
20 years, and often confined:to his bed for six months
together :- he had used these waters for about- three
weeks, had quite recovered the use of his limbs, and.
walked about in the greatest spirits imaginable. A
friar also whoe had been tronbled with the said disorder.
about 12 years and reduced to a cripple, by using them
a short time was gpite well, and went: a-bunting every.
day.

There are several other hot springs in the island,
particularly at Ribeira Graod'; but they do not pes-
sess the same virtues, at least not in so great a de-

gn;he east and west part of the island rises inte high
mountains ; but the middle is low, interspersed with
round conic hills, all of which have very recent marks
of fire ; all the parts below the surface consisting of

melted lava lying very hollow.
Most of the mountaing to thie westward have their
tops hollowed out like a punch bowl, and contain wa-
. ter.
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iguel, ter. Near the west end is an immense deep valley put to death or banished all the nobility ; by which Biitan
an.  like the Furnas, called the Sete Cidades. This valley means the popular government was fully established ; \mmamy—— '

is surrounded with very abrupt mountains, about seven
or eight leagues round; in the bottom is a deep lake
of water about three leagues in circuit, furnished
with great numbers of water fowls. This water has
no mineral quality; neither are there any hot springs
in the valley. All these mountains are composed of a
white crumbly pumice stone, which is so loose, that
if a person thrust a stick into the banks, whole wag-
gon loads of it will tumble down. The inhabitants
of the island relate a story, that he who first discovered
_ it observed an extraordinary high peak near the west

end; but the second time he visited it, no such peak
was to be seen, which he supposed must have certainly
sunk ; but, however improbable this story may be, at
-some period or other it must have certainly been the
case. See AZORES, SUPPLEMENT.

MILAN, or the duchy of the Milanese, a coun.
try of Italy, bounded on the west by Savoy, Pied-
amont, and Montferrat; by Switzerland on the north;
by the territories of Venice, the duchies of Mantua,

arma, and Placentia on' the east; and by the ter-
ritories of Genoa on the south. It ie 150 miles long,
and 78 broad.

Anciently this duchy, containing the north part
of the old Liguria, was called Insubria, from its
inhabitants the Insubres; who were conquered by
the Romans, as these were by the Goths; who in
their turn were subdued by the Lombards. Di-
dier, the last king of the Lomiards, was taken prisoner
‘by Charlemagne, who put an end to the Longobardic
empire, and appointed governors of Milan. ese go-
vernors being at a distance from their masters, soon
began to assume an independency, which brought a
dreadful calamity on the country; for, in 11532, the
capital itself was levelled with the ground by the em-
peror Frederic Barbarossa, who committed great de-
vastations otherwise throughout the duchy. Under
this emperor lived one Galvian, a nobleman who was
descended from Otbo a Milanese. Galvian, along
with William prince of Montferrat, served in the
crusade, when Godfrey of Boulogne took Jerusalem:
‘he killed in single combat the Saracen general, whom
he stripped of his helmet, which was adorned with the
image of a serpent swallowing a youth ; and this ever
afterwards was the badge of that family. His grand-
son Galvian, baving opposed the emperor, was taken
prisoner, and carried in irons into Germany, from
whence he made his escape, and returning to Milan,
died in the service of his country. From him descend-
ed another Otho, at the time that Otho IV, was em-
peror of Germany, and who soon distinguished him-
self by the accomplishments both of his mind and bo-
dy. When he grew up, he was received into the
family of Cardinal Octavian Ubaldini at Rome. This

prelate, who was himself aspiring at the popedom,

was in a short time greatly taken with the address and
accomplishments of young Otho, and predicted his
future greatness. In the mean time, one Torres, or
Torriano, a Milanese nobleman of unbounded ambi-
tion, was attempting to make himself master of Mi-
lan. The popular gaction had some time before been
caballing against the nobility ; and at last, Torriano
_putting himself at their head, expelled  the bishop, and

and Torriano, under this pretence, ruled every thing
as he pleased. He was, however, soon opposed by
one Francisco Sepri, who formed a great party, pre-
tending to deliver the city from Torriano’s haughti-
ness and cruelty. But while the two parties were
collecting their forces against each other, Cardinal
Ubaldini was projecting the destruction of both, by
means of his favourite Otho. This prelate had for
some time borne an implacable hatred to Torriano,
because he had been by him prevented from carrying
out of the treasury of St Ambrose’s church at Mi-
lan, a carbuncle or jewel of great value, which he pre-
tended to reserve for adorning the papal tiara ; for which
reason be now determined to oppose his ambition.
Ubaldini began with paming Otho archbishop of
Milan ; which, as the pope’s legate, he had a right to
do. This nomination was confirmed by Pop