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Tre following piges were written as an .ntroduction to a course
of lectures recentiy delivered by me on the diseases of the eve. I
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THE OPTICAL DEFECTS OF THE EYE.

CuapTER 1.—OpricAL CONSIDERATIONS.

The eye is pre-eminently an ‘'optical instrument, and the phenomens
of vision all depend upon the laws of optics. Hence,. a knowledge
of some, ab least, of the elementary principles of light is esFential to
a correct appreciation of the physiology of the eye. The diagnosing
of optical defects of the eye,—long and short sight, &e. &e., and
their treatment with the scientific use of spectacles, require some
knowledge of the laws of refraction, and the properties of convex and

concave lenses.

The philosophy of the ophthalmoscope can hardly be underst?o&
unless the principles of both refraction and reflection are thoroughly
mastered.

You will therefore, I hope, not consider the time ill spent if, be-
fore proceeding with the investigation of diseases of the eye—you
review with me some of the elementary principles of optics which lie
at the foundation of all ophthalmic science.

The nature of light is not known. I canno more tell you what
light is, than your professor of physiology can tell yon what life is.
‘We know that the sun shines, but how it shines we cannot tell.

“Two different theories have been advanced of the more intimate
nature of light.” “ One, the Newtonian (corpuscular) conceives that
each luminous point is constantly giving off a succession of luminous
corpuscles which follow each other in uninterrupted suceession on an
imaginary line or axis like a string of beads on a rigid thread.”

The wndulatory theory (Christian Huychens’) on the other hand
considers space as pervaded by a subtle gaseous fluid or ether; that
luminous bodies have the power of communicating to this ether a
wave motion which affects the retina the same as vibrations of the
air affect the auditory nerve.

Sir John Herschel, speaking of the great ingenuity of the undula-
tory theory says, “if it is not true it deserves to be.”

The sun is the great natural source of light; as it shines by its
own light it is called self-luminous. The fixed stars are also self-Ju-
minous; so is a lighted lamp and bodies in a state of ignition. But
most bodies by which we are surrounded, are seen only by reflected
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light. The light from an object seen by moonlight is reflected twice
before it reaches the eye. The moon reflects the light from the sun,
and the object, the light which it receives from the moon.

Every luminous object gives off, or radiates, in every direction, an
infinite number of straight lines of light. Each of these lines taken
alone is called a 7ay of light. A bundle of rays is called a deam of
light when the rays run parellel to each other. When the rays
diverge from o luminous point or are made to converge to a focus they
are called a pencil of rays, thus :

Fig. 1 represents a pencil of rays diverging from a flame F, after
passing a convex lens they are rendered parallel and these parallel
rays passing the second convex lems B, the rays are converged to
the point (focus) P.

The parallel rays may be called 8 parallel pencil; the diverging
rays a divergent pencil, and the convergent rays a convergent pencil.
The point where rays of light meet is called the foeal point or simply
a focus.

Strietly speaking, there is no such thing in nature as parallel rays ;
the nearest approach we have to it are the rays of light we receive
from the sun and the fixed stars. Practically, for our purpose how-
ever, we may consider rays of light parallel that are received by the
pupil of the eye from objects that are twenty feet distant or any dis-
tance greater than that. Pencils of light from objects less than
twenty feet distant are more decidedly divergent.

A good illustration of a divergent pencil can be obtained from a
lighted lamp or candle ina dark room. If a piece of eard board, with
a small circular opening in it, be held near the lamp, you will have,
upon the opposite wall, an illuminated spot of the same shape as
the opening in the card, but very much larger.
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This will prove not only that the rays diverge, but also that the
rays proceed in straight lines.®

Conzex lenses :— We shall now proceed to the consideration of con-
vex lenses, which, for our purpose, is the most important part of the
subject. Lenses are made of various transparent substances as
amber, alum, quartz, glass, diamond, and even of ice. Those in
ordinary use are made of glass. When the two surfaces of a convex
lens have the same degree of curvature, the lens is said to be equi-
conves. When one of the surfaces is flat or plane, the lens is called
a plano-conves lens.  Glass spectacles used by old persons for read-
ing, &c., are commonly made double convex.

In order to simplify the subject as much as possible, let us contine

our attention to lenses that are equi-convex.

In fig. 2 let A be the centre of the circle B, C, D, of which A, B, is
the radius, and let E be the centre of the circle F, G, H, of which
the radius E, T, is equal to the radius A, B. Thecirele F, G, H, will
be equal to the circle B, C, D. The part D,H, common to both cir-
cles, represent a section of an equi-convex lens. The line A,E, is
called the axis of the lens, and the line D, I is called the diameter.
The centre of the diameter (where it is intersected by the axis) is
the optical centre of the lens.

Reading glasses, and burning glasses, are examples of a double
convex lens. Many of you have, doubtless, seen the experiment of

(* Convergent pencils of light do not exist in nature. Parallel pencils or diver-
gent pencils of rays can be rendered convergent by means of a convex lens. Thus
in fig. 1, the rays diverging from ¥, ave made to converge to Pby the convex lenses,

A, and B.)
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setting fire to wood, paper, &c., by means of a burning or sun glass.
The explanation of this is simply that the convex lens possesses the
property of converging a portion of the sun’s rays to a point called
the focus.

In Fig. 8, P, P, represent a pencil of parallel rays converged to a
focus at F by means of the double convex lens, L.

The focus for parallel rays is called the principal focus., It is
always the same distance from the optical centre in the same lens.
The length of the focus for parallel rays is, in equi-convex lenses,
equal to the length of the radius of curvature.

The shorter the focus, the greater is the “power” or “strength’ of
the lens. A lens that can bring parallel rays to a focus at a distance
of one inch from the optical centre of the lens, would be called a one
inck lens. Another lens whose focus is two inches from the optical
centre, is called a #wo inch lens, and so on. Convex lenses therefore
receive their names according to the number of inches, or fraction of
an inch, the principal focus is distant from the centre of the lens, The
strongest lenses used for spectacles are what are called cataract glasses;
they are worn by patients who have had their crystaline lenses
vemoved. Their strength ranges from 2 to 4 inches focal length.
The weakest spectacles that are ordinarily used have a focus of 36
inches. Convex leiises having a focus of 36 inches do not enlarge
the letters of a book at the ordinary reading distance.

Let us now see what practical application we can make of this
principle of convex lenses.

Supposing that a person accustomed Lo using convex spectacles, gets
one of the glasses broken, and applies to you to learn the strength of
the glass that would be necessary to replace the broken one, or in other
words—to learn the strength of the glass that is still whole. How
would you proceed ? One method is to use the lens as & sun glass, and
ascertain by measurement, how far from the glass, the sun’s rays ave
brought to a focus. If you find, for instance, that the focus is 10
inches from the lens, you will have ascertained that the person has
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been wearing glasses of 10 inch focus, or as they are sometimes called
No. 10 convex, or simply + 10 (plus 10).

The method, however, that is usually adopted, depends upon a
property of convex lenses that will be more fully explained further on.

If, for instance, you hold up a 10 inch convex lens at a distance of
10 inches from a white wall—the wall being about 20 feet from an
open window, opposite—there will appear, behind the lens, upon the
wall, an inverted, miniature picture of the window, and trees or build-
ings, &c., in front of the window. If the lens be held at a greater or
less distance from the wall than the focal length of the lens, the in-
verted picture will be.indistinct. Measuring the distance therefore
that thz lens must be held from the wall, to produce the sharpest pic-
ture, will give the focal length of the lens.

Suppose, now, that we bring the lens to within, say 5 feet of the
window, and hold a sheet of white paperat the principal focal distance
behind the lens, viz., at ten inches, we will find 2 change in the in-
verted picture, there will still appear distant buildings, trees, &ec. but
the sash of the window will be very indistinet. If, however, we move
the sheet of paper 12 inches from the lens—that is, two inches farther
from the lens, we will again see the image of the sash but scarcely any
trace of the buildings, trees, &c. This experiment is an illustration
of the fact that the nearer an object approaches the front of a convex
lens, the farther will be its image behind the lens ; thus, when an object
is 5 feet or rather 60 inches from the front of a 10 inch convex lens,
the inverted image is found to be 12 inches behind the lens ; when 30°
inches, it will be 15 in.; when 20, that is, double the length of the
focus, the image will be double the length of the focus behind the
lens ; viz., 20 inches; when 15 inches, the image behind the lens will
be removed to 30 inches. As the object approaches the principal
focal distance of the lens the image recedes much more rapidly ; thus,
when at 12 inches, the image will be 60 inches ; when at 11, the image
will be 110 inches behind the lens. When however we bring the ob-
Jject to within 10 inches of the lens—that is, at its principal focus,
there will be no image formed behind the lens, as the rays after pass-
ing the lens will be parallel.

(I would strongly urge you, gentlemen, to perform all these experi-
ments for yourselves, as in that way only can you hecome familiar
with these important pricciples. These latter experiments can be
performed best in a dark room—taking for an object the flame of a
lamp or candle).
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From the above we can easily understand the principle, 1st, that
the less divergent therays of a pencil (that is, the nearer they ap-
proach parallel rays,) incident or falling upon a convex lens, the nearer
will the focus of the convergent pencil be to the principal focus of the
lens. 2nd. The more divergent the incident pencil, the less convergent
(the more nearly parallel) will be the refracted pencil, and the more
distant will its focus be from the principal focus of the lens.

Questions of the following nature very often arise in optics, viz., the
length of the principal focus of a convex lens being given, and the dis-
tance a certain object is in front of it ;—to find how far behind the lens
will be the inverted image of the object. Or to express it more tech-
nically, the length of the principal focus of a convex lens being given
and the length of the divergent incident pencil, to find the length of
the focus of convergent refracted pencil. Thus: Suppose you had the
following question : A 10 inch lens is 60 inches from an object; how
far behind the lens will be the inverted image ?

This could be solved immediately, by actual trial, and measurement,
but this is not always practical.

The rule given in some text books on optics is as follows : multiply
the length of the divergent incident pencil, that is, the distance the
object is from the lens, by the focal length of the lens, and divide by
the difference; thus: 60x10=600, 60—10=50, 600 divided by

50=12; or SX10=%0=12= the distance behind the lens.

There is another property of convex lenses which I must not omit
to mention ; namely, what is called it magnifying power.

‘When a convex lens is placed between the eye and an object,—
the object being at a less distance from the lens than its principle
focus, the object will appear enlarged or magnified. The shorter the
focus of the lens, the greater is its magnifying power. Thus, a4
inch lens has a greater magnifying power than an 8 inch lens; a 2
inch lens greater than a 4, and a 1 inch greater than a 2 ineh lens.
The 1 inch lens has, in fact, double the magnifying power of a 2
inch lens; a 2, double that of 4 inch; a 4 inch, double that of an 8
inch, &e.

The “power” of a lens is therefore inversely proportional to its
focal length. For this reason a different form is used in expressing
the ¢ power” or strength of-a lens. A 1inch lens is taken as unity,
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and as a 2 inch lens is just half the strength, it is simply expresed
1, and as a 3 inch lens has just one-third the strength of a 1 inch, it.
is written ¥; a 4 inch is 3 &e. We will find that this nomenclature
is not only very convenient, but scientificaily correet.

For example, suppose we have two lenses of 4 inch focus each, and.
we wish to know their combined *power” when used as one lens;.
we simply add their reciprocals thus ++43=%=4. The two lenses.
have, therefore, the magnifying power of 3, which is the reciprocal of
2, and are consequently, together, equal to a 2 inch lens, which can
be proved by actual measurement. Again, suppose we have a 6 inch
Jens, and a 12 inch lens, and we wish to know their combined strength,
1 4t=-%=1 which represents the power of a 4 inch lens; the 6
and the 12 inch lenses taken together being equal to one lens having
a focus of 4 inches.

To save repetition, I may here state that when a concave lens
enters into combination with a convex lens, it has a nentralizing effect
upon the convex lens. If we have a convex 6 and a concave 6
the one would neutralize the other,—thus 3+—21=0. But if the
convex lens has the higher power, the concave lens simply weakens
ib—that is, lengthens its focus—tlius, if we have a convex 6 and
a concave 9 the result will be 3 —3=1+% — & =+%, which repre-
sents the strength of one lens having a focus of L8 inches. If, kow-
ever, the concave lens has the higher “power” it will simply be
weakened by the concave lens,—the ‘combination will be equal to
a concave lens having a lower ¢ power,” or a longer focus than the
concave lens taken,—thus reversing the last example, suppose we
have a concave 6 and a convez 9, we will then have —21+1% or simply

F—1=5—+5=—<% which represents the strength of a concave lens

having a focus of 18 inches.

This fracticnal nomenclature (taking 1 for numerator and the
focal length of the lens for denominator) will assist us also in under-
standing the prineiple of the formation of images at different distances
behind a convez lens, according to the distance of objects in front of it.

Eet me remind you that when an objeet, for instance the flame of
a candle, is placed in the focus of a convex lens, the diverging rays
of light from the object are rendered parallel by the lens. Thus, a
lens having a focus of 20 inches will render parallel pencils of light
diverging from an object 20 inches from the lens. Bearing this in
mind let us again try the solution of the following question, pro-
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pounded not long since, viz. :~—When an object is 60 inches in front of
a10inch convex lens, bow far behind the lens will be the inverted image
of the objeet? Or, to express it differently, when a divergent peneil of
light emanates from & point 60 inches from a 10 inch convex lens, ab
what distance behind the lens will the pencil be converged to a focus ?

Now, we know that a lens of 60 inches focus, placed in the position
of the 10 inch lens, would render the rays parallel that fall upon it

from the object 60 inches distant. Were it possible, therefore,
to divide the 10 inch lens into two lenses, one having a focus of
60 inches to render fthe rays parallel, the remaining portion
would bring these pamllel rays to a focus ab its principle focus.
Deducting then }; from & will give the strength of the remwining
portion of the lens -'-—-6-0-_—0—"5_ -3 tho two parts then )5 and ;

are equal to the one ler, %. And, as the g4 will render the rays
parallel trom the objeet 60 ir~h~g distant, and these parallel rays
falling upon the other part %, th. , will be brought to a focus at the
principle focus of this part, viz : ab 12 inches from the lens. Lef us
illustrate this with another example. Suppose that an object is 30
inches in front of a convex lens of 10 inch focus, and we wish to
know how far behind the lens will be the focus of a pencil of rays
diverging from a point in the object. We will have [ —go=-=3=’;
this 4% represents the power of a 15 inch lens, which we know will
bring the parallel rays to a focus at 15 inches behind the lens.

Fig. 4 illustrates this; O represents an object 30 inches from a
ten inch convex lens, the lens supposed to be divided into two parts,
one having a focus of 30 inches, and the other a focus of 15 inches.
The 80 inch lens refracts the rays of the divergent pencil d,'d, d,’d,
so as to render them parallel, as shown at P, P, P, P, P. These
parallel rays, meeting the 15 inch lens, are again refracted and
are converged to a focus at T, which is the principle focus of the
lens, viz., at 15 inches.
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Fig. 1, page 3, represents a 10inch lens, at a distance of 20 inches
from an object, I'. The lens is supposed to be divided into two
equal parts, of 20 inch focus each : the first half renders the diver-
ging pencil parallel, and the second half converges the parallel pen-

ail to a focus, ab 20 inches from the lens; 5—Fs=d%.

(Dr. Giraud-Teulon, of Paris, has ascribed the origination of the
above theory to Mr. J. Z. Laurence, of London, to whom we
are very much indebted, for his praiseworthy efforts to popularize this,
hitherto neglected, field of Physiological and Pathological Opties.)

Let me next direct your attention fo certain optical considerations,
which have a most important application, in the treatment of optical
.defects of the eye.

You may remember that in a former experiment, a 10 inch lens
was held ten inches from a white wall, so as to show the miniature
inverted picture of the window, &c., 20 ft. distant; and-that when
the lens was brought to a distance of 60 inches from the window, it
was found that the image of the window was formed 12 inches be-
Lind the lens, instead of 10 inches, and that at 10 inches, the image
was so indistinet as to be scarcely recognizable.

Now suppose that a 12 inch lens be immovably fixed 12 inches
from the same wall, it will then be in a proper position to bring par-
allel rays to a focus o.. the wall, where it will form an inverted pic-
ture of the window, and objects at a distance beyond the window.

If we now bring the flame of a lamp, for instance, to a distance
of €0 inches from the lens, no distinctly defined image of the flame
will appear upon the wall ; but if, by any means, we can render tke
pencil parallel that diverges from the flame, the 12 inch lems will
then converge it accurately to a focus upon the wall, where we will
bave an inverted image of the flame.

From the knowledge that we have now obtained, we know that
2 60 inch lens placed in front of the 12 inch lens will render these
rays parallel.  All that we have to do then is to combine a 60 inch
lens with the 12 inch lens: the 60 inch lens to render the rays par-
allel that diverge from the flame, 60 inches distant, and the 12 inch
Iens to converge these rays to a focus, at the principal foeal length
of the lens. This is exactly what we do in supplying old people
with convex spectacles. Their eyes are constructed to bring parallel
rays to a focus, on the retina; but the rays from near objects are
too divergent to be focussed upon the retina without artificial aid ;
this deficiency is what we supply with suitable glasses.
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Before leaving the consideration of optical lenses, there is one
subject to which I wish to dircet your attention ; namely, the for-

mation of an inverted image behind a convex lens.

Many of you are, probably, familiar with the fact, that when hght
is admitted into a darkened room, through a small orifice, there ap-
pears upon the opposite wall of the room, an inverted, dim, shadowy
picture of buildings, trees, &c., in front of the aperture. This can
also be seen, on a smaller scale, by holding a sheet of white paper a
few inches from the key-hole of a darkened hall.

The philosophy of this is seen in Fig. 3.

Tet A, B, represent the position of a flame of a lamp that isa
short distance in front of an aperture of a darkened box. FPencils
of divergent rays of light radiate from the apex of the flame in every
direction ; one of these pencils is represented in the figure to illu-
minate the end of the box, and one of the rays escaping through the
small orifice ¢; this ray passes In a straight line to the back of the
box, and strikes the point ¢, which it illuminates.

Rays of light diverge from the lower part of the flame, also; one
of these rays is shown to enter the aperture ¢, and to pass to the
back of the box at &: In a similar way it might be illustrated that
pencils of light radiate from every point in the flame A, B, and that
one ray from each point passes into the box and illuminates a por-
tion of the back. In this way we get an illuminated spob abt the
back of the box, which i3 an exact counterpart of the flame in front
of the box, but inverted, the apex of the flame pointing downwards.
The reason that the picture is reversed is that, as rays of light (in
the same medium) pass in straight lines, a ray from the top of the
flame, after passing the aperture, must necessarily pass to the lower
part of the back of the box; and a ray from the lower part of the
flame must necessarily (in moving In a straight line) pass to the
upper part of the back of the box. You will observe, also, that the
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size of the image depends upon its distance behind the aperture;
if the image is as far behind the aperture, as the object is in front,
the image will be of tie same size as the object, if half the distance,

half the size, as seen at f, g.

If, in the above experiment, the aperture be enlarged, it will be
found that the image at the back of the box will become much less
distinet; the more the aperture is enlarged, the more indistinet will
be the image. The reason of this indistinctness in the image is that,
when the aperture is enlarged, a number of diverging rays from one
point in the flame pass through the aperture, and each one repeats
the image, so that the parts of the image overlap each other.

This is shown in Tig. 6. A, B, represents the flame of the lamp,
and G, E, D, T, the image behind an aperture. The aperture is
supposed to be just large enough to adwit two divergent rays, each
of these rays produces a separate image ; thus, the point A is re-
peated twice at D and T, and the point B is repeated at C and E.
The larger the aperture, the more light is admitted, but the more
indistinct is the image.

If now, a convex lens be inserted in the enlarged aperture, these
divergent rays that enter the aperture (from every point of the
object) are converged to a focus; thus in

Fig. 7.
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Fig. 7. A C represents an object in front of a convex lens, and
a ¢ the inverted image behind the lens. Rays diverging from the
point A and falling upon the lens L are brought to a focus at @;
rays from B are similarly focussed at &, and so on. In a similar
manner, diverging rays from every point in the object A. C that
enter the lens are brought to a focus in the image between a and c.
‘We will then have in the position of @ ¢ a distinet inverted image
of the object A C. If this image is .cceived upon a sheet of white
paper we can see it only upon its front surface ; but if it is received
upon thin oiled paper, or upon ground glass, we can see it from
behind ; and if, while viewing the image from behind, the ground
glass be removed, we can still see the inverted image (or at least a
portion) eccupying the same position as the ground glass just occu-
pied—being suspended, as it were, in the air, and forming what is
called an wrial image. In order to see this erial image under favour-
able circumstances, one eye only should be used, and should be in a
line with the lens and the object, and should be at least ten inches
behind the position of the inverted lens.

Crarrer IL—Oprtics or Normar Eve.

The human eye, from before backwards, is about one inch in
diameter. Its transparent media are the cornea, aqueous humour,
crystaline lens, and vitreous humour. This combination, with the
convexity of the cornes, is equal to a convex lens having a focus of
about one inch (more accurately 1% of an inch.)

When e normal eye is directed to a distant object (7. e. in a state
of rest), parallel rays of light are brought to a focus upon the retina,
and a very minute mverted picture of the object is sharply defined
upon that membrane. If the sclerotic eoat be removed from the
back of the eye of an ox, and the eye be placed in an aperture of o
darkened room, with the cornea looking, for instance, towards the
opposite side of the strect, an inverted image of the buildings, &ec.,
in front of the aperiure will be seen ab the back of the eye.

The impression that objects make upon the retdna, is conveyed
through the optic nerve to the brain, but in what manner this com-
municates to the mind a knowledge of the appearance of objects, is
more than we can tell. We can simply say with Potterfield, that
« God has willed it so.”

‘We are aware, however, that although the eye may be free from
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disease, and the connection between the retina and brain in every
way perfect, if the optical mechanism of the eye be in any way defec-
tive so as to produce ill defined images upon the retina,—vision will
be indistinet, and that the distinctness or indistinctness of vision
will be in exact proportion to the distinetness or indistinctness of the
inverted picture. Hence the necessity of understanding the optics
of the eye in order to comprehend the pathology and treatment of
the numerous optical defects to which it is liable.

Casg 1. Let me here take an example. A few weeks ago a phy-
sician of this city sent a patient for my advice, fearing that he was
losing the sight of his lefs eye. Upon examination, I found that he
had what we call ¢ paralysis of accommodation” of that eye.

He could see distant objects with perfect distinctness, bub near
objects he was unable to define; he could not read large type unless.
the letters were very large, and several feet from the eye. The eye
was, in fact, simply passive, like a convex lens, or a camera-obscura
with the screen to receive the image immovably fixed at the prineipal
focus of the lens, and could only bring parallel rays to a focus on
the retina.

I found that by rendering the diverging rays parallel, by means of
a convex lens, he could see near objects distinctly; by placing a six
inch eonvex lens before that eye, he could read fine type at six inches,.
with a 10 inch lens at ten inches, with an 18 inch lens at eighteen
inches, &c. &e.  The 6 inch lens rendered the rays parallel that
diverged from the letters six inches distant, and these parallel rays.
falling upon the eye were brought to a focus upon the retina. [A
6 inch lens does not increase the apparent size of letters one-half,
whereas this patient could not see letters ten times the ordinary size
ab six inches, or any distance less than about tiwo feet from the eye. |
The 10 inch lens rendered the rays parallel from objects ten inches
distant, and the 18 inch lens from objects eighteen inches distant.

The eye was unable to bring diverging rays to a focus upon the
retina ; in other words it had lost the power of ‘“accommodation.”
{We can temporarily paralyse the accommodation of the eye by apply-
ing a strong solution of Atropine.)

A normal eye differs from the glass lenses we have been describing
in the fact that it can, not only focus parallel rays upon the retina, but
also rays that diverge from objects as near as from four to six or eight
inches from the eye. When parallel rays fall upon a 1 inch convex
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lens, they are brought to a focus one inch behind the lens, but if an
object, for instance the flame of a lamp, be brought to within four
inches of the lens, we know that the focus will fall farther than one
inch behind the lens. If we wish to receive the inverted image of the

larap upon a screen,the screen must be held one inch and a third
behind the lens.

Now when an object is brought to within, say four inches of the eye,
it has mo power to move the vetina backwards to receive the image
that would be formed behind that membrane, but, what answers the
same purpose, it has the property of so far increasing its refractive
power, as to be able not only to render parallel, these diverging rays,
but also to focus them upon the retine. This increase in the power
of the eye, is equal to the addition of a 4 inch lens in front of an eye
that has its ‘“accommodation® parslysed, as a 4 inch lens renders
rays parallel that diverge from objects four inches distant.

Fig. 8 represents the section of a normal eye. When it is accom-
modated for distant objects parallel rays P, P, are focussed upon the
retina at T, while diverging rays from O, would form a focus at fd.
When, however, the eye is accommodated for the near object O, these
diverging rays are focussed upon the retina at I

The manner in which this increase in the refractive power of the eye
is effected is still a disputed point. Bost physiologists however are
now inclined to the theory that it is caused by an increase in the cur-
vature,—a thickening from before backwards, of the crystaline lens.®

* The accommodotion of the eye was at one time believed to be produced by
the external muscles, but it is now ascertained that the accommodation ean remain
perfect with all the external muscles paralysed.

The iris was thought, by others, to have'the power of increasing the refractive
power of the eye, but it was proved by a case that occurred in Dr. Von Graefe's
practice that accommodation can still be effected with entire absence of the iris,

Helmholtz and Cramer bave proved by means of the opthaimometre, that when
the eye is accommodated for a near object 't undergoes the following chenges :—
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The “ near” and < far’® point.—The nearest point to which objects
can be brought to an eye and be seen with perfect distinctness, is
called the “near” point, and the farthest point of distinct vision is
called the *{ar’’ point.

In a normal eye the “ncar” point is about seven inches from the
front of the cornea, and the ““far” point is at an unlimited distance.
In childhood, however, the “near” point is about 3} inches from the
cye and recedes as age advances. At the age of forty the “near” point
of a normal eye is nearly eight inches from the eye.

‘When the “near” point recedes to a greater distance than eight
inches from the eye it becomes inconvenient ; such an eye is called
presbyopic or long-sighted.

‘When the “far” point is not unlimited, but is at a definite distance
from the eye, as for instance from six inches to four or five feet from
the eye—such an eye is called myopic or short-sighted.

Range of Accommodation.—The distance between the “near” and
«far® point in any eye, is called the “range of accommodation.” If
a person can read distinctly very fine type at four inches from the eye,
and can also see clearly at an infinite distance the range of accommo-
dation would be said to equal 2 because, when such an eye is directed
to objects at an infinite distance, (accommodated for parallel rays) in
order to sce clearly objects only four inches distant, it is necessary to
increase the curvatuve of the crystaline lens, or in other words the
«power” of the eye to an extent equal to the addition of a 4 inch con-
vex lens ; the power of which is expressed by %. If a person’s “‘near
point is at eight inches from the eye, and his “far” point at an
infinite distance. his range of accommodation would be said to equal

If the “near” point of a myopic eye be 3 inches, and the “far”
point be 12 inches, we get the range of accommodatmn by the

equation ¥ —{x=1%.
Cuarter III.—Myopia.

Concave Lenses.—Before proceeding to the consideration of
Myopia, it will be well for us to glance at some of the properties of
concave lenses; and, in order to simplify the subject, we will confine

1st. The pupil contracts; 2nd. The pupillary edge of the iris moves forward ; 3rd.
The peripheral portion of the iris moves backwards; 4th. The auterior surface of
the lens becomes more convex (arched); 5th. The lens dues not change its posi-
tion; 6th. The cornea retains the same degree of curvature.
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ourselves to equi-concave lenses. An equi-concave lens is bounded by
two surfaces, which are portions of the concave side of two circles
which have equal radii.

Fig. 9. A, B, one of the concave surfaces of the lens. C is the
centre of curvature, and C, R the radius of eurvature. When parallel
rays, P, P, strike one surface of the lens, they have a divergence upon
leaving the second surface of the lens, as if they proceeded from the
centre of curvature, C, which, in an equi-concave lens, is also the
principal focus of the lens. C, R, is the focal length of the lens.
In a convex lens, the focus is measured dekind the lens; in a concave
lens, it is measured iz fronf of it. If we eall the focus of the convex
lens positive, we must call the focus of the concave lens negative.
‘When parallel rays of light fall upon a convex lens, they are converged
to a focus. When they fall upon & concave lens, they are made to
diverge. A convex lens enlarges, and a concave diminishes the appa-
rent size of objects. The focal length of a convex lens is measured
behind ; and that of a concave lens, in front of the lens. They are,
therefore, entirely opposite in all their properties; and, for this recson,
a convex lens is called a positive lens ; and a concave one, a negative
lens. Or, shorter still, they are indicated by the plus (4) 2ud minus
(—), algebraic symbols; thus, + 5, and — 5; or, 4+ 1, and — 2,
To ascertain the focal length of a eoncave lens, we szcertsin s7hat
convex lens it will neutralize.

1. In a myopic eye, parallel rays, as well as those that have & cer-
tain degree of divergence, are focussed i front of the retina; and, the
inverted image of distant objects being formed in the same position,
the picture upon the retina will be ill-defined, end vision for distant
object consequently indistinet.

Patients with myopia complain that, although their vision for near
objects is perfect, they cannot see objects at a distance with any dig-

Vor. XI. B
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tinctness. They can read the smallest type, when brought near the
eyes, even better than persons with normal vision, but they are not
able to recognize their friends at a distance of fifteen or twenty feet.

In order to enable such persons to see distinctly at a distance, it is
necessary for them to wear concave spectacles of such a strength, that
the parallel rays from distant objects may have such a degree of diver-
gence, that, falling upon the myopic eye, they may form & focus upon
the retina. Theoretically, we should prescribe concave glasses of
such a strength that their focus will correspond with the patient’s
“«far® point. Thus, if the ¢ far” point be at 12 inches, we should
prescribe — 12, as & twelve inch concave lens, placed before such an
eye, will give parallel rays from distant objects the same degree of
divergence as if they proceeded from the “far’ point of the eye;
namely, at 12 inches from the eye. Thus, in Fig. 9, P. P. represent
parallel rays falling upon the corcave lens, A. B.; they are made to
diverge, as if coming from the focus, C., and falling upon. the eye
divergingly, they are focussed upon the retina at F.  Practically, how-
ever, we would find that — 12 would be rather too strong, and that —
15, or — 16 would probably answer better. As a rule, the weakest
glasses should be worn that will enable the patient to sce distant
objects with distinetness.

In testing the degree of myopia, we use a series of test types that
are so constructed that No. I (smallest) can be distinctly seen and read
by a person having normal vision, at a distance of 1 foot; No. II, at
2.feet; No. V, at 5 feet; No. XX, at 20 feet; and so on. A speci-
men of these types will be annexed to this paper. The types are
also used in testing the acuteness of vision in Presbyopia, Hyperme-
tropia, Amblyopia, &c.

2. In determining the degree of myopia in any case, we ascertain
the greatest distance at which No. I test types can be read distinctly ;
if at 10 inches, the “far” point will be at 10 inches, and the myopia
would be called % ; if at 6 inches, the myopia would be called .
Fror this we can, as stated above, get a proximate knowledge of the
strength of the concave lens necessary to relieve the myopia.

8. A myopic eye, when in & state of rest, is adjusted for diverging
rays. To enablo such ar eye to see distant objects, that is, to bring
pereallel raye %o g focus on the retina, it is necessary to give these
parallel rays a preliminary degree of divergence by the interposition.
of the proper concave lens.
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4. Myopia can be distinguished from every other defect of vision,
by the fact that concave glasses improve vision for distant objects.
If we have no concave glasses convenient, we can diagnose it from
Amphyopia, (insensibility of the retina) by the following ready
method :—A. person with normal vision can read distinetly, No. I
test type ab 12 inches, and even a little farther. "We will suppose
that a patient’s vision is so impaired, that he can only read No. II
at 6 inches ; if he is nof also myopic, he can also read No. IV at 12
inches, or No. LX at 180 inches—that is at 15 feet. However im-
paired then a person’s vision may be, unless he be also myopic, he
can see as well proportionately, at one distance as at another. On
the contrary, a person with myopin, say 1, can see the smallest type
(much smaller than No. L) at 6 inches, but he cannot see No. II, or
even No. V, at 12 inches.

This disease is often hereditary. Over exertion of the eyes upon
near objects at the age of puberty, (about 14 or 15) is a very fre-
quent cause of myopia.

Short-sighted persons often inquire if we would advise the use
of epectncles There can be nc objection to wearing glasses that
will enable them to sece distant objects; for their eyes are thus
changed to normal ones, but as most persons use their eyes much
more frequently npon near than upon distant objects; the glasses
should be no stronger than necessary. Some contend, however,
that short-sighted persons should dispense with glasses for reading,
writing, &e. Prof. Donders, however, recommends their use for this
purpose, for the following reasons :—

1st. “Because strong convergence of the optic axes is necessarily
paired with tension of the accommodation. The latter is an associ-
ated action, not arising from the mechanism of the convergence, but.
existing within the eve itself, and may consequently easily lead to an
increase of the myopia. Besides this, the pressure of the muscles
upon the eye ball appears to be greater when the optic axes are
convergent, than when they are parallel, and this increase of pres-
sure cannot but tend to give rise to the development of posterior
staphyloma.

2d. ““On account of tho habit which short-sighted persons have of
bending their head forwards during reading or writing. This must
cause an increased flow of blood to the eye, and an increased tension
within the eyo itself. Owing to this development of sclerotico—cho-
roiditis pesterior, effusions of blood and detachment of the retina,
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which are so apt to occur in sbort-sighted persons, are undoubtedly
greatly promoted. For this reason, we should always tell these
patients to read with their head well thrown back, and to write at a
sloping desk. But it may, on the other band, be urged that it is
just in looking at near objects that myopic persons have an advan-
tage, for they can see them remarkably distinctly. And the great
danger is, that after reading for a shorb time with spectacles, the
patient, on getting somewhat fatigued will, instead of laying the book
aside, approach it nearer to the eye, in order to gain greater retinal
images, and thus strain and tax his power of accommodation too
much. If we, for instance, give a patient whose far point lies at 8
inches, & pair of spectacles Whi_ch enable him to read at 12 inches, he
will, if not very careful, after a short time almost insensibly bring
the book nearer to his eyes, and thus have to make use of a greater
amount of accommodation. If he does this frequently, he will soon
increase his myopia. The greater the range of aceommodation the
less harm will spectacles do, and vice versd. Spectacles may also be
used for near objects in those cases of myopia in which asthenopia
(depending upon insufficiency of the internal recti muscles) shows
itself as soon as the patient bas read or worked at near objects for a
short time. Whilst these forms of myopia may be furnished with
spectacles for near objects, it is very dangerous to permit their use
in patients whose range of accommodation is very limited, and who,
moreover, suffer perhaps from such an amount of amblyopia (gene-
rally depending upon sclerotico—choroiditis posterior) that they
cannot read No. 4 or 5 Jiiger even with the most accurately chosen
glassés. Such patients will bring the object very close to the eye,
in order to obtain large retinal images, the accommodation will be
greatly strained, the intra-ocular tension be increased, and great
mischief will be sure to ensue. If there is much amblyopis, specta-
cles should not be permitted at all for near objects.”*

In cases where the myopia is extrene, there usually co-exists pos-
terior staphyloma of the selerotic. Von Grazfe says it is present in
all eases of myopia where the ¢ far” point is less than five inches;
the myopia being less than 1. Out of sixty cases of myopia exam-
ined by J. Z. Laurence, forty-four had posterior staphyloma.

The presence of this disease can be easily diagnosed with the
ophthalmoscope. (See Hulke or Zander on the ophthalmosecope.)

#1fr. J. Z. Laurence, of London, recommends that decply concave lenses be dinted, in
order to obviate their “dazaling * effect.—(Med. Times and Gazotte, Oct, 22nd, 1864.)
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Posterior staphyloma is a serious complication in myopia, as the
gensibility of the retina becomes more orless impaired in the position
of the bulging of the selerotic, and in some cases the retina becomes
detached from the choroid. Ifis the existence of this disease that
prevents improvement in cases of myopia, as the eye becomes flat-
tened with advancing age.

Donders considers that in myopia, the antero-posterior diameter is
alone at fault; that is, it is too much elongated, and that the cornea
and crystaline lens have usually 2 normal curvature,

The characteristics of a myopic eye, are¥

1st. Parallel rays are focussed in front of the retina.

2nd, The “far” point is at a definite distance and positive.

3rd. When the eye is in a state of rest it is adapted for divergent
rays.
4th, Concave glasses improve vision.

Cuarrer IV.—HYPERMETROPIA.

You will remember that when a normal eye is in a state of rest,
and directed to a distant object, parallel rays are brought to a focus
upon the retina, and that when a myopic eye is in a state of rest,
parallel rays are brought to a focus in front of the retina. When,
howerver, a hyperemtropic eye is in a state of rest, parallel rays would
(if continued) form a focus behind the retina. Hypermetropia
is, therefore, the reverse of myopia. In myopia, the refractive power
of the eye is excessive, and in hypermetropia it is not strong enough,
‘When the accommodation of 2 myopic eye is paralysed, it has the
power of focussing none but diverging rays upon the retina, but a
hypermetropic eye under the same circumstances can focus only con-
verging rays upon the retina. The “far’’ point of a myopic eye is
ab a definite distance and positive, but the *“far” point of a hyper-
netropic eye is at a definite distance and negative. Concave glasses
improve the vision for a myopic eye, and convex for a hypermotropic
one.

This is an affection which has received very little attention until

within the last ten years. It was indeed noticed by Dr. McKenzie
of Glasgow, in 1841, but it was not until about five years ago thab

® From Donders’ system of classification.
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Prof, Donders, of Utrecht, from his elaborate researches on this
subject, first pointed out how common this affection is, and how
frequently it is the sole cause of that peculiar weakness of sight
(formerly so little understood) called asthenopia.

Donders believes that this condition of the eye depends more upon
a shortening of the antero-posterior diameter of the eye, than upon
a too low degree of its refractive power; that the cornea and crys-
taline lens have a normal degree of curvature, and that parallel
rays would form a focus at the normal distance behind the lens,
were the retina far enough back to receive it.

A very good illustration of a hypermetropie eye is one in which the
crystaline lens has been removed in the operation for cataract. To
enable such an eye to see distinctly, even distant objects, it is neces-
sary to place in front of it a strong convex lens of about four inches
focus, called a cataract glass. The eye having too low a refractive
power to converge rays to a focus, on the retina, it is necessary to give
rays falling upon the eye, a preliminary degree of convergence; the
eye having sufficient power to complete their refraction to a point
upon the retina. We do the same thing in relieving cases of hyper-

metrophia.

Fig. 10 represents a hypermetropie eye in a state of rest. P P are
parallel rays which are focussed behind the retina at f. L, Fig. 11,
is a convex lens which changes the parallel rays to convergent ones,
at ¢, ¢, as if they came from the direction @ & and & e, which again
are refracted by the eye, and brought to a focus upon the retina at F.

When a hypermetropie eye is in a state of rest, and directed to dis-
tant objects, it is adjusted for convergent rays; images upon the
retina will consequently be ill defined, and vision will be indistiact.
To remedy this, it is necessary for the eye to increase its refractive
power by increasing the antero-posterio diameter of the crystaline
lens, so as to bring parallel rays to a focus on the retina.
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‘When a person with hypermetropia, attempts to read or write,
or accommodate his eyes to short distances, it is necessary for him to
tax his accommodation to its utmost extent, in order to bring the
diverging rays to a focus on the retina. This excessive effort at ac-
commodating the eye for short distances, can not be kept up for more
than a few minutes, when the ciliary muscle begins to relax,—the
% near”’ point commences to receed, and (if he is reading) the letters
become indistinet. The eye also feels fatigued, and other symptoms
arise which will be referred to when speaking of Asthenopia.

Diagnosis.—When we suspect a patient has hypermetropia, we test
his eyes as follows :—We place a series of test-types, No. xv., xx.,
XxX., &c., at a distance of about 20 feet. If he can read No. xv. or
xx. at this distance, his acuteness of vision is normal. 'We then try
his vision with weak convex glasses, say No. 50, and if he can read the
same type, at the same distance, we try successively No. 40, 36, 30, 24,
&c., until we reach the glasses that render the test type indistinct at that
distance. Some persons may possibly be able to relax their accommo-
dation so as to see as well at a distance, with convex 50 lenses, as without
them ; and not be hypermetropic; it would, however, be very strong
presumptive evidence of its presence; and if, in addition, the patient
complain of the symptoms of Asthenopia, we would be generally safe in
pronouncing it a case of hypermetropia. The shorter the focus of the
lens he can use, the stronger is the presumptive evidence of the disease.

Again, if another patient be tested with the same type, at the same
distance, and we find that he can not read a smaller type than No. xx.
at 20 feet without spectacles, and that he can read No. xv. or xx. with
convex glasses, say + 10 or + 12, his would be called a case of
hypermetropia aebsolute.

In order, however,sto test accurately the degree of hypermetropia
in any case, it is necessary to neutralize one element in the refractive
power of the eye; namely, the power of accommodation. In most
cagses of hypermetropia, particularly in young subjects, the accommo-
dation of the eye is so constantly exercised, even when directed to
distant objects, that it is quite impossible for them, by any effort of
their own, to completely relax that accommodation. I related in =2
former chapter, the case of a patient who had lost the power of
accommodating his eye to different distances. As the refraction
of his eye was normal, parallel rays weve brought to a focus upon the
reting, and vision for distant objeéts remained perfect.
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Had his eye been hypermetropic, parallel rays would not have been
sufficiently converged by the refractive power of the eye, to form a
focus upen the retina; vision would, consequently, have been indis-
tinct. By placing, however, the proper convex lens in front of such
an eye, the requisite preliminary convergence would be given to the
rays, to enable the eye, with its low refractive power, to focus these
rays upon the retina, and thus. render vision distinet.

The lens used in such a case would indicate the degree of hyper-
metropia. If the lens were a + 15 inch, the hypermetropia would
equal 3 if a + 10, the hypermetropia would be 5%, and so forth.

‘We have, however, the means of temporarily producing this con-
dition of the eye by artificial means. By applying a four grain
solution of atropine to the eye, within-two hours the action of the
ciliary muscle will be completely paralysed. A solution of one grain
of atropine to an ounce of pure water (also a solution of the extract
of belladonna) will dilate the pupil widely, and in some cases, will
render the eye slightly presbyopic, but it will not pavalyse the accom-
modation.

If we test, in this manner, the case of suspected hypermetropia
mentioned above, and find that after his accommodation is para-
Iysed, he is not able to read No. xxx. even with + 50, and that
the only glass with which he can read No. xv. and No. xx. at
20 feet is -+ 20; his hypermetropia is therefore X. But as he
could see as weli with 4+ 50 as without them, before his accom-
modation was paralysed ; he had a manifest hypermetropia of ;.
The difference between his total hypermetropia and his manifest
hypermetropia will give the amount of the lafent hypermetropia,
which he overcame with the exercise of his accommodation, namely,
Fop thus g5 — g5 =395.*

Asthenopia, aceording to Donders, depends almost invariably on
hypermetropia. He describes it as follows : “ The power of vision is
usually acute,—and nevertheless, in reading, writing, and other close
work, especially by artificial light, or in a gloomy place, the objects
after a short time, become indistinet and confused, and a feeling of
fatigue and tension comes on in, and especially above the eyes, neces-
sitating a suspension of work. The person affected now often invol-
untarily closes his eyes, and rubs his hand over the forehead and

* Hypermetropia can easily be diagnosed with the opbhthalmoscope.
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eyelids. After some moments rest, he once more sees distinctly, but
the same phenomena are again developed more rapidly than before.”

According to my own experience with these cases, the above descrip-
tion corresponds very closely with the description that most patients
give of their symptoms. Some give more prominence to the neural-
gic pains which they experience in and around the eye, and in some
-cases extending to the back of the head. I was consulted, about a
year ago, by a lady from the town of Simeoe, C.W., who had all these
symptoms in the most aggravated form. If she attempted to read
even one line, it gave her so much pain in her eyes and
forehead that, for several years, she had scarcely dared to even raise
the lid of 2 book. She was unable to keep her eyes upon any one
object for more than an instant at a time, without causing her pain.
Others, again, do not speak of any pain or fatigue of the cye ; but
that, after reading a short time, the letters become indistinet, so
that they are obliged to stop or look away at something distant, or
close the eyes for a short time, when they can again proceed, the
same symptoms recurring.

In regard to the prognosis in hypermitropia, Donders thinks that
when it is once developed it never gives way. All the inconvenience
of the accompanying Asthenopia can be relieved by wearing the proper
glasses to relieve the hypermetropia ; but the cause, namely (in most
cases), a congenital flattening of the eye-ball from before, backwards,
will probably remain through life.

As age advances, the “near” point recedes from the eye, as in
a normal eye, so that in time it becomes complicated with presbyopia.

Treatment.—In order to correct this optical defect, it is necessary
for the patient to wear a pair of convex spectacles of sufficient strength
to enable him to see distant objects distinctly, withont any effort of
the accomodation. In cases where the hypermetropia is absolute, and
the patients are not able to see distinctly at any distance, they can,
approximately, by trial, select the glasses that will remedy the low
degree of refraction of their eyes. Bat, in all other cases, it is neces-
sary to paralyse the accomodation, and test with lenses of different
strength, in order accurately to ascertain the degree of hypermetropia.
‘When we ascertain this fact, we also know the number of the glasses
that we must preseribe for them. The effect of the atropine usually
lasts about a week, after which the patient can commence wearing
glasses. Before, however, he use the spectacles that he is to wear
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permanently, his accomodation must first be gradually relaxed by the
use of weaker lenses. Donders’ rule is to preseribe first that glass
that will neutralize his manifest hypermetropia, and 1 of his Iatent
hypermetropia, and every two or three weeks change them for a
stronger pair, as he becomes accustomed to their use, until the glasses
are reached that we found to be necessary to correct his hypermetro-
pia. Thus, if a patient has a total amount of hypermetropia equal

to &y, and a manifest hypermetropia of g5, his latent hypermetropia
(% — 35 = %), would equal s ; one fourth of 2 is g ; this,
added to 3 (45 + o = &5 = 75 equals g5, 'We wr "1 therefore
prescribe, at first, 20 inch ‘convex spectacles, which we would after-
wards change successively for 4- 18, 4+ 16, -+ 14, &c., until he has so
relaxed his accomodation that he can, with ease, wear + 10. It
will not be until he becomes accustomed to this last pair that all his
symptoms of Asthenopia will disappear.

Strabismus.—Prof Donders was the first to direct attentlon to the
fact, that nearly all cases of coavergent strabismus arise from the
presence of hypermetropia. We koow that when both eyes are
directed to a near object, they are very much converged,—the optic
axes cross at the point to which they are!directed. If one eye be
covered, and the opposite eye be accommodated for its *“ near ” point,
the convered eye will be found to be very decidedly converged towards
the nose,—to have, in fact, a temporary convergent sfuint. This
arises from the constant association of the act of accommodating the
eye for short distances, with the act of contracting the internal recti
muscles. The hypermetropic, however, being obliged to exert the
accommodation of their eyes, even when looking at distant objects, it
is easy to understand that they would be inclined to contract their
internal recti-muscles unduly, so as to increase this power of accom-
modation. This converges the eyes to a point at & nearer distance
than the object looked at, and causes one ot the eyes to turn inwards,
while the other is fixed upon the object. When, therefore, they wish
to see distinctly with one eye, they instinctively turn in the other.
At first the convergent strabismus is seen occasionally only, and in
this stage may be prevented by using the proper spectacles to correct
the hypermetrophia. After the squint has existed sometime, it
becomes confirmed and cannot be cured without an operation.

If the convergence exceeds three lines, a partial tenotomy, upon
each eye, should be performed, and the effect controlled by a conjunc-
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tival suture, by which means we have the power of regulating our
operation, in proportion to the effect we wish to produce.

When Strabismus shows itself in childhood, it should be treated
without delay, for, if not corrected, the vision of the “ cross-eye * will
very soon become impaired.

To get the full benefit of spectacles, in cases of hypermetropia,
they should be used both on the street, and at church, as well as
when reading or writing,—in fact whenever the eyes are used.

The characteristics of a hypermetropic eye then are :

1st. Parallel rays form a focus behind the retina.

2nd. The “far” point is at an definite distance and negative.

3rd. The eye, in a state of rost, is adjusted for convergent rays.

4th. Convex glasses improve vision.

5th. This affection is usually accompanied by symptoms of Asthe-
nopia and Amblyopis, and frequently by convergent strabismus.

Caarrer V.—PRrespyoris.

This affection usually develops itself between the ages of 40 and
45. Most persons at this age, although previously enjoying excellent
vision, complain that their sight, particularly in the evening, is
beginning to fail for near objects, as small print, &e., although they
can see distant objects as well as ever.

In reading they will hold the book or paper at nearly arm’s length
and perhaps bring the lamp almost between their eyes and the page.
Reading in this manner soon fatigues them, and they are obliged
frequently to rest,—or to resort to spectacles.

In childhood, when the vision is normal, the “near” point is
from 8% to 4 inches from the eye, and the “far” point ab an unlim-
ited distance ; that is, we can see objects distinctly as near as from
3% to 4 inches from the eye, and we can see objects clearly (the size
being in proportion to the distance) from that to an indefinite dis-
tance. As age advances the “near” point recedes. At the age of
40 the “near” point is about eight inches from the eyes. "When the
““near’ point recedes to a greater distance than 8 inches, Donders
calls it a case of presbyopia; Laurence, however, thinks that it
should not be called presbyopia unless the “near” point is at least
10 inches from the eye.
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Presbyopia, then, is not an optical defect of the nature of myopia
or hypermetropia, but is simply a lessening of the accommodative
power of the eye.

It is supposed to depend upon, or to be caused by, the crystaline
lens becoming hardened as age advences, so that it does not yield
sufficiently to the contraction of the ciliary muscle.

In a case of pure presbyopia where, for instance, the “near’ poinb
is 12 inches from the eye, vision will remain normal for all points
beyond that distance. When the “near” point is 12 inches distant,
and the “far” point at an infinite distance, the accommodation is
only . Taking eight inches as the normal “near” point, § would
represent the normal accommodation. Deducting % frem § gives
the degree of presbyopia thus:  — {& = »%. The degree of
presbyopia in this ease would then be 5%. This fraction 7y also re-
presents the strength of the glasses necessary to correct the presby-
opia, namely 24 inch convex. Practically, we would probably
find that & pair of 80 inch convex would answer better, as the
weakest glass that ean be worn with comfort, is the one that should
be prescribed. Again, if a person’s ““near’’ point be ab 16 inches, his
presbyopia (3 — & =+%) will be 1, and a 16 inch convex lens would
enable him to read at 8 inches.

% There can be no question as to the advisability and necessity of
affording far-sighted persons the use of spectacles. They should be
furnished with them as soon as they are in the slightest degree
annoyed or inconvenienced by the presbyopia. Some medical men
think that presbyopic patients should do without spectacles as long
as possible, for fear the eye should, even 2t an early period, get so
used to them as soon to find them indispensable. This is, however,
an error, for if such persons are permitted to work without glasses,
we observe that the presbyopia soon rapidly inereases.”*

If, however, we call all cases presbyopia, where the “near’® point
recedes to a greater distance than eight inches from the eye, it will
follow that we may have presbyopia in cases of myopia and hyper-
metropia, If a person’s far point be at 20 inches from the eye he
would be called near-sighted and if his near point recedes to 10
inches from the eye, he would be also far-sighted.

In some persons, as age advances, the ¢ far ”’ point also recedes so

® J. Soelberg Wells.
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as to render the person hypermetropic ; this form of hypermetropia
seldom exceeds 7. When a person has both hypermetropia and
prebyopia, it is necessary for him to use a stronger pair of glasses for
reading, &c., than for ordinary use. If a person for instance, wears
a pair of 18 inch convex spectacles to correct a hypermetropia of 3,
and as age advances his ““near’ peint recedes to 12 inches, even
with the addition of his glasses, it will be necessary for him to wear,
for reading, a pair of glasses having a focus of about 10} inches.
Thus 3 — & = 4% = presbyopia, this added to the lens to correct
his hypermetropia, (25 + % = 1% nearly) equals 10§ nearly.

In the very aged, it is necessary to prescribe glasses, that will
enable them to read at 5 or 7 inches from the eye, as their vision is
usually somewhat impaired.

The following table constructed by Dr. Kitchener may give a
general idea of the glasses required at different periods of life when
the presbyopia is unaccompanied by hypermetropia or amblyopia.

At 40 years,~—36 inch focus. | At 70 years,—12 inch focus.
¢« 45 13 30 ¢ < 3 75 {3 10 ¢« <«
« 50 € 24 ¢ ¢« ¢« 80 113 g « 113
€< 55 (1} 20 13 (13 114 85 144 8 ({3 €<
13 58 3 18 < <« ¢ 90 [ 7 [ {3
11 60 [14 16 (14 (13 113 100 [ 6 ({4 €«

£¢ 65 ({4 14 ({3 €€

Prof. Donders thinks that when there is no hypermetropia present
we should generally advise those glasses to be worn that will enable
the person to read distinctly No. I (smallest) test type at a distance
of 12 inches.

There is an optical defect of the eye that is occasionally met with
called astigmatism (from ¢ and oriéypa) in which horizontal and verti-
cal lines are not brought to a focus at the same distance behind the
erystaline lens. It is relieved by glasses specially ground for each

case, these glasses are eylindrical. I have seen but one case of
astigmatism.

A very comprehensive article on this subject appears in the Medical

Times and Gazette, Nov., 1864, from the pen of J. Zachariah Laurence,
M.B., of London.

The paralysis of the accommodation of the eye I have already
referred to in a case on page 14.
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SPECIMENS OF JAGER'S TEST TYPES.
No. I—DBrilliant, omitted for want of type.

No. I1.— Pearl.

A person with normal vision should be able to read No, IT at any distance from cight inches to two feet from

the eyes,
temperance was virtue, They wrought with cheerfulness on days of 1abour ; but observed festivals as intervals
of idleness and pleasure, They kept up the Christmas carol, sent true-love knots on Valentine morning, eat

pancakes on Sbrove-tide, shewed thelr wit on the first of April, and 4 nuts on Michael oves

No. II1I.— Nonpareil.

Being apprised of our approach, the whole nenghbourhood came out to meet their minister
dressed in their fine cloths, and preceded by a pipe and tabor; a feast also was provided for!
our reception, at which we sat cheerfully down ; and what the conversation wanted iu mc

No. VI.— Bourgeois.

was made up in laughter. Our little habitation was situated at the foot
of a sloping hill, sheltered with a beautiful underwood behind, and prati-

No. VI11I.—Small Pica.

ling river before ; on one side a meadow, on the other a green.
My farm consisted of about twenty acres of excellent land,

No. X.— Pica.

having given a hundred pounds for my predecessor’s
good will. Nothing could exceed the neatness of my

No, X1I.—Great Primer.
little enclosure ; the elms and hedge-
rows appearing with an inexpressible

No. XV1.—2-line Great Primer.

and was covered with

Cannon. No. XX.— Snellen.

thateh, which
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4-line Roman. No. XXX.—RSnellen.

ave it an

8.line Roman. No. XIL.— Snellen.

AT 0

SOME THOUGHTS ON CLASSIFICATION IN RELATION
TO ORGANISED BEINGS.

BY REV. WILLIAM HINCKS, F.L.S., ETC.,

1 propose in these few remarks first to touch upon the general
principles of all classification and then to offer some observations on
the classification of organised beings, with a view to a truly natural
and instructive method.

Since classification consists in physically or mentally puttmg to-
gether objects or subjects of thought in groups aeccording to observed
resemblances, it seems desirable to inquire in the first place what is
the real meaning of the terms resemblance, similarity, likeness. It
is.obvious enough that these terms are not applicable to single sensa-
tions or simple ideas. If a single sensation or a simple idea recur in
differing circumstances of time or place it is recognised as being the
same- which had. formerly occurred. What we affirm of it is not
resemblance, but identity, and ‘every other distinct sensation or idea
is different from it. The states of mind being simple and indivisible,
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two of them must ecither be the same repeated, or different. Simi-
lavity is likeness in sowe particulars or to a certain extent without
complete identity, and therefore necessarily conuotes divisibility into
parts or complexity of nature. Our knowledge of what we call an
external object consists in a certain set of sensations, uniformly arising
from what we express by its presence, and connected together in our
minds as shown by experience always to be derivable from it. The
remembrance or thought of this object in the mind when it is no
longer present is a complex state consisting of the separate remem-
brances or revivals of the various sensations received from the object,
associated together from their having been received together, and that
as often as the object was offered to the senses. Now suppose the
mind to be conscious, simultaneously or in immediate succession, of
two or more objects, each having its own qualities, or in other words,
producing its own cluster of sensations, if any one distinct sensation
should be alike in both or all of them, this common part in the
respective clusters of sensations or correspondent ideas will associate
together the separate clusters as having something common, which is
precisely what we mean when we affirm resemblance or likeness of
objects. It is possible that several objects notwithstanding abundant
differences may agree together in several points which, of course, makes
the resemblance stronger, and we can conceive of all degrees, from
correspondence in one element only, up to such an agreement in all
particulars as would constitute sameness, the objects differing only in
time and place of being offered to the senses. We thus see how it
is that single sensations ot simple idess, occurring at different times,
may be the same or different; but no resemblance can be predicated
of those that differ, whilst as odjects mey be made up of various parts
and may cause various sensations, it is therefore possible that some
part or some one or more sensations may be the same, as a part or
some sensations belonging to a different object causing the two to
resemble each other more or less. The mind which is conscious of
the sensations, if they have much vividness or direct relation to our
enjoyment or suffering, necessarily becomes conscious also of the
resemblance, and associating together the objects by what is common
to them, considers them together, and if occasion should arise, lan-
guage applies to them a common name. Their differences are not
overlooked ; they are not supposed to be ke same, but they resemble
one another in certain points, which engage our attention, there being
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sameness so far as these are concerned. Generalisation is no special
power of the mind, but attending to, and if useful, naming what is
common in several objects or complex ideas: classification is syste-
matic generalisation, by the mind desiring to know the resemblances
and differences of certain groups of objects which engage its attention.
‘With many kinds of objects all that is needful or useful is easily
attained, and if even there are resemblances in different points which
allow of different combinations of the same objects, yet which method
we select may be either unimportant, or may depend on the special
purpose we have in view at the moment, as in a large library, where
arrangement of the books according to their subjects would best
assist the general student, but for some special purposes resemblance
in language, in the size of the volume, or in the mode of binding
might be employed, and each of these might be a good classification
in reference to the purpose of him who thus combined them, all being
founded upon actual resemblances; nor could any one of them be
justly said to be more naturel than the other, each proceeding on
one definite character and suiting the convenience of him who uses
it. When first the study of organised nature was commenced, all
that was attempted was to collect together the various descriptive
notices of objects observed, as they occurred in different authors, and
put them in u form to be conveniently referred to, arl for this pur-
pose an alphabetical arrangement of the names emplored would be
first thought of, as enabling any who heaid a nume to look
what had been said of it and by whom it had been employed ;
this plan, however, could not long afford satisfaction. The vast-
ness of the subject makes it necessary to reduce the objects into
large classes, by means of their most general resemblances, and
then to break these up into more manageable groups, each marked
by some common character, and the attempt once made, subdivision
would be carried on with a view to the grand object of enabling the
observer, by following out the points of resemblance from the more
general to the more particular, to find for himself the name assigned
to the object before him, and thus become acquainted with whatever
was known of its history. Nothing of this kind can be accomplished
by means of an alphabetical catalogue, in using which we must know
the name in order to refer to the information, so that any system
enabling us to trace an object to its place must be accounted a grand
amprovement—indeed it required much experience, and long continued -

Vou. X1, c
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efforts before this could be done with any approximation to accuracy.-
Tn the mean time new wants arose: as men contemplated the variety
of organised beings passing continually under their view, they could
not help perceiving resemblances which had nothing to do with the
technical arrangements they employed. They felt, in spite of their-
systems, that objects which they had placed together, were on the
whole very uulike, whilst others, far removed by their classification,
impressed them with a sense of near relationship. Comparison of
systems founded on different characters, as seemed best to different
observers, showed the defect to be a general one, and thus arose the
perception of the difference between natural and artificial methods,
and the advantage of the former, provided they can be practically
applied. It was in relation to the Vegetable Kingdom that this sub-
ject was first discussed, and the great Linneeus, the author of the
clearest, most precise, and most practically useful system founded on
resemblances in some one class of characters, formed the opinion that
really natural groups could only be marked out by the sagacity of the-
most experienced observers, being a sort of guesses at truths incapable
in the nature of things of satisfactory proof, and that such groups
could not be definitely characterized, so that however interesting to
the enlightened lover of nature, they could afford no aid to the stu-
dent in tracing the history of the objects passing under his notice. It
was with these views that he laid before his pupils his own most saga-
cious, and notwithstanding all the difficulties in his way, frequently
successful attempts at collecting plants in natural orders, as they were
called, whilst he had no doubt that his artificial system, formed
chiefly on the number of the most essential parts in flowers, or some
equally artificial plan, must continue to be used for tracing plants to
their name and what is known of their history. His principal followers
entertained the same views as to the impracticability of the natural
system even after Jussien had succeeded in giving good distinguishing
characters of natural families. But what it concerns us now to
inquire is, what is the distinctive quality by which a natural is to be
known from an artificial system, or what we precisely mean by calling
an arrangement natural ?  Let it be observed then that in an acknow-
ledged artificial system each group is set apart by some single charac-~
ter common to all its members, and wich is chosen for the conve-
nience with which it can be tested and applied, whilst the character-
istic marks of & natural group are numerous and employed with some
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latitude as not being all absolutely found in all the members. All
organised structures are more or less complicated, the very simplest
affording various points of resemblance and difference with other
structures, whilst degrees of complication themselves afford valuable
assistance in grouping ; but to give our studies the most interesting
and instructive character, we must find out what kind of particulars
are most essential in respect to living structures, what is the apparent
meaning in respect to the general condition of the organism of differ-
ences observable between one and another, and with what kind of
variations, or in regard to what class of circumstances the elevation or
depression of the organism in the scale of being is most specially con-
nected. If we could not obtain some clear conception of what is
common to all living organisms, and enumerate the several distinet
kinds of action or of progressive change by which the condition of all
beings is made to be what it is perceived to be, we should have no
foundation for any better classification of objects than might be formed
by the arbitrary choice of any obvious particular of agreement and
difference which might assist us in distinguishing and remembering
the objects, but could answer no higher purpose. Hence, until life
had been so studied that we could see what is common to the whole
and to extensive sections of organised beings, could distinguish essen-
tial functions and different modes of performing them, and form rules
for throwing classes of organisms into series ranging from the lowest
to the highest, we could not possess any means for forming a natural
classification which should be the expression of the real plan of nature,
the actual relations of all beings to each other and to the system of
the universe. If there were really no sufficient marks of an harmo-
nious order and general plan in nafure; if organised beings were
found to be in a state of transition from one form and condition to
another, and vital functions were performed in different ways accord-
ing to changing circumstances, then indeed the pursuit of natural
systems of arrangement would be vain and useless, and we might as
well be content with any plan, however artificial, which would assist
us to record and apply our observations on the objects around us.
But we are authorised to hope for better things: there are great
natural divisions indubitably established as expressing, not human
contrivances for assisting study, but natural associations of objects
whose real connection is clearly perceived by the mind which has
been brought to the knowledge of the actual condition of things, and
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as we go down to lesser groups we find that the more minutely we
have studied their structure and their life history, the more readily
and confidently can we associate the objects, by means of what is
common to them, setting aside objects which imitate them analogi-
cally or merely externally, but have no conformity in the poirts
which manifest veal affinity. If, in addition to an acquaintance with
the varieties of external form and aspect in all organised beings, we
knew all the modifications of their internal structure with the exact
bearing of each on the performance of the vital functions, and the
wants and habits of the ereature ; and if we farther had traced the
progress of each organism from its origin to the close of a life not
interrupted by accident or violence—supposing that we had compre-
hension of mind to embrace and duly apply this various knowledge,
our association of the objects according as their agreements and
differences related to points the most important and the most numer-
ous would produce a perfect natural system ot organised beings,
where the student in becoming acquainted with the classification,
would, at the same time, learn the real nature and condition of the
objects, and the generalisations set before s would enable us with
certainty to trace each object to its place in the system, whilst, at the
same time, conveying to us the best information respecting its struc-
ture, relations, and mode of existence. Physiological science combined
with observation of external appearance and habits of life, forms the
:solid foundation for all good classification. Some good use has
already been made, and may further be made of the knowledge
already attained, but the road to improvement opening to us the
hope of better things in future is to be sought in the cautious inves-
tigation and faithful record of facts observed in the fields, woods,
-and waters, or laid open by the dissector’s knife or by the wonderful
power of the microscope. According to their genius, their prepara-
tion and their personal circumstances and habits, it belongs to some
men to collect together further materials; to others to arrange and
«combine these, incorporating them with those previously accumulated
:and making ruch new distributions as increasing knowledge demands;
Dbut there is no lover of nature noting what he observes, who is not a
useful labouver in advancing that science whose crowning success
must be a good natural system, enabling us to view all organised
beings in their mutual relations, to derive from their contemplation
the greatest amount of pleasure and utility, and to catch at least some
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glimpses of the creative plan of the Divine Intelligence, in which
order and harmony, beauty and wisdom, are perfectly developed.

It appears that likeness consists in the presence of one or more
identical elements in composite objects or ideas—that degrees of like-
ness depend on the number of identical elements in proportion to the
whole number of elements making up the composite whole, whether
an external object or a complex idea—that degree of likeness will
also be affected by the vividness or faintness of the impression of the
identical part or parts in the objects compared, in reference to the
other parts, which amounts to the importance we attach to the
clements which are found to be identical as compared with those
found to differ in the objects. The generalising process upon which
all classification depends, consists in putting together objects or ideas,
in consequence of perceiving in them all some common part or clement
which attracts our notice and is the means of onr minds associating
them ; good classification must therefore consist, first, in finding out
in any particular objects studied, which among the various elements
comprising them, most affects their condition on the whole or their
relations to us, and then looking for agreements and differences in
respect of such elements; secondly, in properly noticing degrees of
similarity as marked by the number of identical clements in different
objects compared so as to connect together in all instances objects
most like; thirdly, in the classifieation of numerous objects where
secondary ternary and other divisions are requisite, the primary
sections are founded on agreement in fewer particulars, but those
considered as most important in respect to the nature of the objects,
at each step in subdivision the number of agreeing points increases,
whilst the separated gronps are nearer to each other and are kept
apart by less decisive characters until we reach the case of a mumber
of individual objects which being only distinguishable by particulars
of time and place, or by minute circumstances which experience leads
us to esteem unimportant, are accounted one species and bear all of
them the same name. It is one of the most difficult questions offer-
ing to the student of na'ure what amount of difference in objects may
be consistent with specific identity. The believer in the transmu-
tation of organic forms settles it according to convenience, judging it
to be really unimportant, whilst he who relies on the reality and
permanence of specific distinetions is called upon to point out the
limit beyond which incidental vaviation cannot proceed, and finds it a
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difficulty which he cannot overcome, though he thinks he sees greater
difficulties in the opposite view. He conceives that certain tendencies
of development in respect to some parts of structure immutably
belong to the specific type, whilst others are modified by external
circumstances, but he cannot point out where the limit is placed or
reduce all the cases to a general law. He seems justified in pro-
nouncing the transmutation theory unproven, and, in some points of
view, unsatisfactory to the mind ; but he must confess himself unable
to give a plausible explanation of the known facts, according to the
common notion of creation of distinct species, and is therefore unpre-
pared to meet his adversary with a rival theory. I cannot see that it
is reasonably required of the philosophical student of nature to trace
the forms he examines to their origin, excepting so far as he must
perceive them all to belong to a common plan, bearing the impress of
supreme power, wisdom, and benevolence, and if he is determined to
speculate not only on the present relations but the original production
of every known type, I believe he is as yet only at the beginning of
the difficulties he must encounter before he can grope his way into a
clear light. But not to pursue this subject at present I pass from
these preliminary considerations to offer some comments or what has
been done or attempted in respect to the natural grouping of organised
beings.

The distribution of them all into two great kingdoms, as animals
and vegetables, was forced upon ignorant man even in his most savage
condition, and is admitted by all who have thought upon the subject ;
and yet to explain the real points of universal resemblance in the
members of each kingdom, and the differences which enable us most
certainly to distinguish the two, is by no means easy. Widely as the
most characteristic members of each kingdom differ from each otker,
it is easy to peint to organisms which have been referred sometimes to
one, sometimes to the other, by those who might be esteemed amongst
the best judges, and the final settlement of these doubts can hardly
yet be assumed—though individual naturalists may, in each case, have
satisfied their own minds. In truth this is but one case of a universal
Iaw of organic nature, without due attention to which our attempts at
natural grouping will always fail, that there are plans of structure
consisting in the combination of various characters, all which charac-
ters are combined in the typical examples, whilst in different directions
there is a gradual fading cut of each of them, and intermixture of
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other characters so as to make the precise boundaries of a group

always difficult to determine, obliging us to consider not only typical

plans, but intermediate conditions, where we have to judge which of
‘two or of several types predominates. All organized beings tend to

one of two plans of development, one of which has for its end the

sustentation of the individual or the race, the other intercourse with

external things by means of powers of sense and motion. The former

only is perceptibly manifested in the vegetable kingdom, the latter is

.added in the animal kingdom ; but besides this great addition, little.
perceptiblein some of the lower forms of animals, the plan of nutrition

itself entirely differs in the two kingdoms and it is here that we find

the best marked distinctions. Vegetables are nonrished by inorganic

matter, water with gases or saits dissolved in it; animals by organised

substances, whether fresh or tending to decomposition, but not baving

returned to their elemenis. This is the grand real distinction, but it

is at least very difficult of application. in some of the lower forms.

The simplicity and uniformity of the means of nutrition in the vege-
table kingdom leave us no such convenient means for distinction of
forms as are found in the animal. Hence we are obliged to rely for
characters on the mode and results of growth, and, to a very great
.extent, on the reproductive system—and it follows that there can be
no real analogy between plans of classification in the two kingdoms;
not any agreement otherwise than accidental in the number of divisions
produced—whilst within the animal kingdom the same variations in
the tendency of development which mark the primary divisions, acting
again under each secondary type produce a nearly uniform conformity
in the number of divisions at each step in our progress, and a conse-
quent analogy between all groups, larger or smaller, which occupy the
same position in the order of subdivision. This may also be the case
in the vegetable kingddm, but as we cannot yet characterise the ten-
dencies upon which our great groups depend, the analogies we trace
are there more slowly worked out and our progress towards a complete
classification is far less satisfactory. The earliest attempts at botanical
clsssification were, doubtless, intended to follow an order discernible
in nature ; but they were so rude in themselves, as well as so difficult
of application, that they afforded little assistance. Right ideas of the
uses, relations, and variations of the organs making up a structurve,
xecessarily precede the just perception of resemblances and differences,
and these are among the hard-earned acquisitions of modern science.
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Henece Linneus judged wisely for his time in forming a simple artifi-

cial system to assist in recording and rendering accessible the know-
ledge of species, the utility of which is proved by the almost universal

homage paid to him by his contemporaries ; but although he had no
definite hope of our ever being able to define large natural groups,
his sagacity discerned their existence, and he had the wisdom to per-
ceive their importance so that even the dim view of them given in his
natural families was a great progressive step. Labouring with eminent
advantages of talent, learning and opportunities, Jussien advanced
to the definition of natural orders. De Candolle reduced vegetable
organography to a beautiful science and clearly expounded .the princi-
ples on which inquiries tending to a matural classification of plants
must proceed. Other eminent men have distinguished new orders,

and others (amongst whom the late Dr. Lindley stands pre-eminent}
have entered on the labour of combining the so-called natural orders
into larger associations capable also of being well defined. All this
is progress, although there are doubtless great errors to correct and
important analogies not yet perceived, but it is remarkable that after
the great divisions given us by Jussieu, and now universally recog-
nized, we have advanced by working from the species upwards, find-
ing boundaries for genera orders and intermediate divisions, and at
length for alliances, but we have never clearly perceived how it is.
best, primarily, to divide those great primary sections which can.
only be compared with the sub-kingdoms or branches of the animal
kingdom and ought unquestionably to be so called. We know Jus-
sieu’s Aeotyledonew, Monocotyledonee and Dicotyledone to be natural
divisions, suggestcd by several kinds of chcracters, and never to be
neglected without confusion, but the most plausible of other suggested
classes, so far as they are good, are but divisions of these, and nothing
is more remarkable in the science than the want of good classes to
rank under these sub-kingdoms. The results of our labours upward
in the combination of species into genera, these into orders, and these
again into alliances, do not yet unite in good classes under each sub-
kingdom. Such for instance as the great sections or sub-classes of
the Dicotyledonez as given by De Candolle and by Lindley, must be
acknowledged not to be natural and are indeed offered as mere aids to
the student. Until this gap is properly supplied Botanical classifica-
tion must remain in a very unsatisfactory condition. It scems strange
that of the many great men who have employed their genius in im~
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proving the science, none has yet discovered a good structural prin-
ciple upon which to establish the genuine classes of what we must be
allowed to call the vegetable sub-kingdoms. It is somewhat remark-
able, too, that our success has been greatest with the lowest of the
three, for Thallogens are certainly a class, and if we distinguish Ano-
gens from Acrogens, by characters founded on both the nutritive and
reproductive systems, which scem sufficient, guarding ourselves from
the error of confounding, the Ferns with Endogens on account of their
imperfect vascular system, we have three natural and well defined
classes of Acotyledonee which again subdivide into alliances and
orders, in & manner, which makes the classification convey the sub-
stance of our knowledge, and afford the best aid to our minuter
studies.

X must now direct your attention to the state and progress of classi-
fication in the animal kingdom. There was little that could be called
progress from Aristotle to Cuvier. Linnzus’ Zoological system was
a very inferior one. Cuvier’s improvements were founded on the
study of organization i every department of the animal kingdom, and
though so much has been done since he commenced his labours, cor-
recting errors, perfecting details and extending the field of observa-
tion, his grand divisions of animals, known as sub-kingdoms or
branches, are still accepted by most Zoologists with or without the
addition of a fifth, which the advance of microscopical studies has in
the opinion of many proved to be necessary. La Marck took asa
leading division that between Vetebrate and Invetebrate animals—
a real one doubtless in a certain sense, but which ignored the impor-
tant fact that, any of the other divisions might, with equal propriety,
have been insulated and opposed to the rest—that the difference in
essential structure between Articulates and Molluscans is quite as great
as that between Vertebrates and ei‘her of them. So true is this that
the expression Iuvertebrate animals, much used since LaMarck’s
writings conveys a misleading and confused idea, and ought to be
carefully avoided. It does not enter into my plan to criticise the
schemes of particular zoologists, but rather to refer to different tend-
encies of thought in respect to zoological classification, and estimate
their influences in leading towards a traly natural system. The great
philosophical naturalist of Germany, Oken, though guided to a great
degree by his extensive and accurate knowledge of structures, founded
his system on a preconceived idea of what must be or ought to be, in
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a sort of representation of the various functions or systems of parts of
man, the highest animal, amongst the lower orders, some one function
predominating, according to his view, in each division, Whilst per-
suaded that the idea of subdividing the vital functions of the most
perfect animal, and arranging groups of animals in which each pre-
dominates and gives character to the structure is too fanciful for use-
fulness, and that Oken has wrongly treated as leading functions, the
several branches of the nutritive, whilst it is hardly true that those
branches are specially represented in the divisions to which he has
assigned them ; I cannot but feel that the coneeption of the predomi-
nance of a particular vital function in a great division of the animal
kingdom, giving it its special character, is a just and noble one, and
cannot fail to contribute greatly to the progress of a truly natural
system.

I do not know of any principle so certainly misleading in the classi-
fication of organised beings as that of requiring that every object in a
certain division should strictly conform to all its distinctions as they
must be laid down in giving a general view of it. The common char-
acter represents a cluster of tendencies all clearly manifested in the
most typical examples, but losing their power in remoter forms which,
nevertheless, have something about them which does not permit their
removal from the group. Thusis produced that shading of all natural
divisions into each other and that abundance of transition forms which
so conspicuously mark the order of nature. I may illustrate this
remark by observing that I have noticed its being accounted a suffi-
cient objection to Professor Owen’s primary divisions of Mammals
according to the development of the brain, that some which are placed
in Gyrencephala do not display the gyrations which form the leading
character, as for instance the small lemurs and some of the minute
monkeys. Surely, however, if these animals are admitted to be most
closely allied to such as do display the gyrations, and are at the same
time both among the lower forms and of small size, the fading out of
the character is sufficiently accounted for, and we are obliged to be
content with a general characteristic, though it does not yield a rigid
definition. _With respect to the remainder of these great divisions,
Lyencephala is supported by abundant confirmatory characters, and
has hardly been called in question. As to Archencephala it would be
interesting to see Professor Owen’s reply to the charge of falsehood in
statements which have at least the appearance of probability; but I
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should not willingly give up the belief that the brain of man is in some
way superior to that of monkeys, and that he ought to hold a préemi-
ment position in a truly natural view of the animal kingdom. Itis
very dangerous to rely for our principles of classification on characters
drawn from one function, or one mode of viewing animal structures, if
we are seeking a truly natural system. We, of course, want facts col-
lected in relation to every part of structure, and no well-authenticated
facts are lost to the enlightened naturalist; but it is always to be
recollected that reliance on one sev of organs will mislead us if it be not
the most important not yet otherwise employed, and that we are very
liable to mistake adaptive modifications of structure for great organie
differences. Even embryology, high as is its degree of importance,
cannot safely be trusted too far, since it has led one so profoundly
acquainted with its facts, and so skilful in the application of principles
as Agassiz, to cut up into distinet classes the eminently natural group
of fishes. His observations may be true and valuable, and may assist
in determining the subdivisions of the class; but I cannot but think that
he exaggerates their proper influence when he multiplies on their
account the classes under the vertebriate type.

Mr. Dana’s principle of Cephalisation, as a basis of classification,
may perhaps be liable to & similar objection. No doubt it embodies
important truth, and real assistance may be drawn from it in deter-
mining the highest structures under each type, but I cannot help
thinking that it bas already shown itself liable to abuse, and that so
far as it is good, it only confirms what is obtained from other sources.*
Very ingenious and noteworthy attempts have been made to arrange
mammals according to the mode of placentation. The faets obtained
are o valuable addition to science, and might be very useful in deter-
mining in & doubtful case to which of two groups an animal ought to
be referred, but I must think it a great error, in that highest class of
the highest sub- km«rdom, which especially represents the development
of the organs of sense, and the facnlties which most elevate a being,
to look to the reproductive system, the lowest of the separate functions

* T cannot suppress the expression of a hope that, should this be deemed the
best applieation of the faets, upon which it has served strongly to” fix attention,
respecting the concentration of important organs in the anterior portion of the body
in the higher structures under each type, the expounders of the system will at
lenst avoid certain very barbarous terminology, with which its distinguished
author has burthened it.
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of life, for the leading means of subdivision, nor does it at all appear to
me that the grouping thus obtained is conformable with the best ideas
of natural arrangement obtained in other ways. On the contrary, the
great mammalian sections of Qwen, founded on the structure of the
brain, divide the whole into groups strikingly natural in their general
aspect, and singularly constant in the correspondence of analagous
divisions in all the great sections. One other observation I will
venture upon at present: among the more remarkable modern
systems must be accounted ‘that of McLeay, and one thing re-
markable about it is the rapidity with which—at Jeast among Eng-
lish Naturalists—it was adopted for the time, with the greater rapid-
ity with which it has been consigned to comparative oblivion. I
cannot contend that as left by its author or by his great disciple
Swainson, it is entitled to revived popularity, but I do think that it
gave prominence to some just and important ideas, calculated to aid
us in our progress, and I feel that it has met of late, when noticed at
all, with some unjust treatment. Its better features are not only the
calling attention to the difference between affinity and analogy, but
the perception that the regular order of nature implies, prevailing
uniformity in the number of the divisions under each type of struc-
ture, and the illustration of this principle in a great number of good
examples, although many errors were committed from the necessary
imperfection of a first attempt, the impossibility of one individual
being minutely acquainted with all the branches, and from some false
views as to the nature of the relations between the subdivisions of
each natural group.

Let us give up the fanciful notion of each natural circle returning
on itself, using the circle or the pentagon merely as a convenient way
of representing the corresponding tendencies under each type in their
relation to its common characters, and let us express the nature of
the subdivisions, not by calling them typical, subtypical and aberrant,
expressions which have no useful meaning, and which cause corres-
ponding developments of different types to oecupy different positions
in their respective civcles, but by giving appropriate positions to each
tendency of development which shall be uniformly adhered to through-
out our whole system, so as to force on our attention the analogies of
nature, and we may perhaps attain to a combination of the best
thoughts of the German Physiophilosophers with a most convenient
exposition of the relations of the parts of creation, already affording
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the best key to the grand plan of nature, and improved by every real
addition to our knowledge of structure, provided that we cautiously
avoid those errors which I have referred fo in this paper, and into
which very great men have often fallen. A good classification is a
convenient summary of our knowledge, an artificial memory for re-
taining it, and keeping it in readiness for use ; an invaluable assist-
ance in communicating it to others, and much more than all this it is
the expression of the real plan of the great author of nature, enabling
us to feel its.beauty, and to understand the harmony which binds
together the infinitely varied forms of organised beings.

It will, I hope, be perceived that in these few remarks, which
appear to me useful after all that has been written, I do not attempt
any general treatise on the subject, which would require a volume,
and in which I could but repeat what has been well expressed by
others. To those who seek the best general views, such works as
«“Typical forms and special ends in Creation,” by Doctors M’Cosh
and Dickie, and the admirable introduction by Agassiz to his * Con-
tributions to the Natural History of the United States,’”” cannot fail
to afford much satisfaction. It can hardly be said at present that
any particular zoological system decidedly prevails. The influence of
particular eminent men has produced local effects, often I am per-
suaded very unfavourable to real progress, but the system which
shall best combine all that is needed is yet to be determined, and a
carefnl study of principles must prepare the way for its reception,

ON ERRATA RECEPTA, WRITTEN AND SPOKEN.

BY THE REV. DR. SCADDING,
HONORARY LIBRARIAN TO THE CANADIAXN INSTITUTE.

(Continued jrom Vol. X., p. 406.)
V. Wnoxe ErYMOLOGIES AND MISPRINTS.
1. Wrong Ttymologies.

‘While treating, in former papers, of vernacularisms and Anglicised
foreign terms, I to some extent forestalled myself on the subject of
wrong etymologies. A few miscellaneous specimens, however, re-
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main, not hitherto taken up. These I shall, with the utmost brevity,
discuss, and then pass on to the topic of ¢ misprints.”

Tt will be necessary, I suppose, for each successive generation to
be reminded, once, that camelo-pard, & word moulded on the analogy
of eo-pard, is not camel-leopard, a rendering which even Shelley ad-
mits, where he humorously refers to the petite bride of his tall friend,

as
“The milk-white Snowdonian antelope

Matched with the cameleopard.”
Letter to —, from Leghorn,

Also, that anomalous has nothing to do with nomos.

Morea, the name acquired by the Peloponnesus in the middle ages,
has been attributed to moree, Greek for the “ mulberry,” either from
its shape, which somewhat resembles the leaf of the mulberry; or,
from the early introduction of the mulberry into it (by Justinian, in
555). Others, again, say that it is 8 modification of Romea, a word
indicative of the fact that this peninsula was a fragment of the em-
pire of Nova Roma. With greater probability, however, it is dedu-
ced from the very ancient root mor, that is, sea—the Morea being
that portion of the region occupied by the Sclavonians, which pos-
sessed the greatest extent of maritime coast.—The real meaning of
Ozford is, “ the Ford over the Ock,” a small tributary of the Isis.
¢ Oxford” has been poetically Latinized; or, rather, Gracised into
¢ Bosporus;” literally, * the oxen’s crossing-place.”—A. celebrated
street, in ancient Rome, was called the Velabrum, ¢ ihe Awning.”
Becomiug obscure, in the lapse of time, velabrum was interpreted to
be a contraction of velum aureum, ¢ golden veil.”” The mediseval
inseription to be seen at the present day, mear the locality, in the
Church of ¢ St. George in Velabro,” is thus accounted for :—

“ Hic locus ad velum cognomine dicitur auri.”

Septentrionals as we are, we may not deem alien anything that re-
lates to the constellation from which we have our name. It will, no
doubt, then, be interesting to us to learn that Prof. Max Muller, in
his second series of Lectures (p. 865), is of opinion that etymologists
laboured under a mistake when they interpreted ©Septentriones® as
¢ the seven ploughing-oxen.”” Rather are we to believe that by ¢ tri-
ones’ here (for which, in the sense of “ ploughing-oxen,” we have
only the ipse dizit of Varro), is meant to be said *striones,” an obso-
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Jete term for ¢stars;’ exhibiting, in fact, in itself, the root-clement
of ¢star’—As having reference to the skies, also, another item will
heve be in place.—A. singular name, given by our English ancestors,
to the Milky Way, seems to have been suggested by an etymological
notion entirely wrong, and hinted at, perhaps, only in jest ; as where
Chaucer says, in the House of Fame, 1L, :—
“Se, yondir, lo, the galaxie,

The wiche men clepe the milky-way,

For it is white; and some, perfay,

Y-callen it han Watlinge-strete.”

It is a common thing te manipulate a word until it presents to the
eye the idea its sound is supposed to convey. Thus, it is likely, up-
roar is held, by many, to be expressive of the un-human, animal-like
voces nature, sometimes to be heard proceeding from a tpmultuous
crowd. Its good Netherlandish original, oproer, however, is not in-
dicative of these ; but, simply, of a movement upwards—an uprising
among the usually quiet muléitude—what the Latins would call in-
surrezio; and the Greeks, stasis. (The favorite Latin term, seditio,
is an exact synonym of secessio : séd and s& denoting apart ; and itio,
“a going.”) Again: it is, of course, popularly supposed that the
rose of the useful garden watering-pot has its name from its circular
rose-like form ; and, sometimés, its perforations are, accordingly, to
be seen arranged after a sort of * wind-rose” pattern. The conjec-
ture is wide of the mark. Here is no allusion o a flower. Like
the first syllable of the familiar rosemary, this rose is a descendant
of ros, through the Freuch, roser, arroser, ¢to moisten, as with
dew.” (Nota bene, in passing, that the rose-wood of the upholsterer
has its name from its smell, when fresh cut). To remove latent mis-
conceptions in regard to “ straw-berry,” it will be of use to say that
the word is pure Anglo-Saxon. Streow-berie is the fruit whose plant
strews ov spreads itself.—¢ Straw,”” for the crushed and confused
stalks of wheat, barley, &c., has its name from the use to which it
was extensively put before the introduction of carpets for the floor.
To this day, on paved streets, in front of houses where it is under-
stood one of the inmates is sick, it is to be occasionally seen
s strawed,” just as it used to be, on the stone floors of ancient corri-
dors and  halls.”

The etymology of sincere vemains subjudice. Let the unwary mo-
dern, then, not quote either his Calepin or his Donat. The former
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used to give the first syllable of the word as syn ; and, it was argued
that, in-a just division of the contents of a hiye, the honey with the
comb must, in exact proportion, be distributed : it was a fraud to
withhold any share of the waz. On the other hand, Donatus taught
that this syn was sin ; interpreting sincere as purus sine fuco et sim-
plex, ut mel sine cerd.—Linguists have now changed all that. In
-cerus is, perhaps, involved the root-element of cre-0, with a reference,
consequently, to the ky-le—the stuff of which things ultimately consist.

In the phrase, “art and mystery,” an unauthorized etymology, it
i3 to be feared, is insinuated by the y. It was mistery, anciently,
und this from ministerium; which is, also, the French métier. Some,
with less plausibility, will have it to be maistery, and mastery ; that
is, magisterium.—Menial bas been, also, attributed to a Latin origin
—to menia, a form of munia: official duties and service. But, in
realiby, it is the adjective of meinie, or meignee, Norman-French for
a noblemar’s retinae. Our many, when used as a noun, appears to
be the same word.—It would be wrong to assign to consanguineus
the word by which our French neighbours designate the mosquito ;
viz., cousin. The eagerness of the creature to claim a share of our
blood might lead to the supposition. But cousin, in this sense, is
from culicinus, a diminutive of culex, & gnat.—The grotesque term,
bogus, to be heard in the United States, sounds very much like one
of those slang expressions which spring up, sometimes, at Universi-
ties, and then find their way into the general ciiculation, Before
becoming aware of Mr. Bartlett’s statement, in his “Dictionary of
Americanisms,” to the effect that the word is a corruption of the
proper name, Borghese, borne by a man infamous for the manufac-
ture of counterfeit bank-notes, I had formed a theory, thus: Strabo,
in the Introduction to his Geography (ii. 814), refers to Posidonius’s
account of the repeated attempts of a certain Eudoxus to ciréumna-
vigate Africa. The narrative of what this early Vasco de Gama did
and suffered, in the kingdom of Bogus, while urging his fized idea
on the monarch of that name, is considered, by Strabo, as especially
incredible. Although, in all probability, founded on sober truth,
like Bruce’s Abyssinian marvels, at a later date, he stigmatizes the
whole as “ Bergeean nonsense”—as a trumped-up traveller’s tale.
May not a jole among the youth of the Massachusetts’ Cambridge,
involv,ag the name of the above-mentioned royal personage, have
given rise to the vocable in question?
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2. Misprints.

Every one who has had anything to do with getting written mat-
ter transferred to type, knows how hard it is to secure a perfect
accuracy. Errors escape the eye of the most vigilant and of the most
experienced. Such printers as the Aldi and Stephani, or as the early
Xlzeviers and Frobenius, being themselves enlightened connoisseurs
in the learning of their respective periods, superintended with intel-
ligence and affectionate care the sheets that issued from their presses.
Their editions are consequently distinguished for a great exemption
from faults. As, however, the art of printing came to be more
extensively practised, and employed simply as a mechanical means of
obtaining & livelihood, errors of the press multiplied exceedingly.
While locomotion was difficult and postal transmission slow, infre-
quent and expensive, authors seldom revised the proof-sheets of their
own works. The corrections were made by readers incompetent for
the irksome but all-important task. A notificavion of errata at the
beginning or close of every volume was accepted as a thing of course.

At the present day every facility exists for the securing of accu-
racy in typography, so far as the writings of cotemporaries are con-
cerned. But the literary works of preceding generations have not
yet been quite cleared of the defects which marred them on their
first appearance in type. In the most sumptuous of our modern
publications, editors have not entirely succeeded in weeding out,
perhaps in every instance, they have not detected, the mistakes of the
early printers.

A further-removed cause, too, of uncertainty in regard to the abso-
lute literal accuracy of our present texts of ancient authors must be
borne in mind; namely, the condition of the manuscripts which
served as “copy”’ to the first printers. In works transmitted by
writing from age to age, many were the sources of error. Centuriés
ago, the books of Homer were well known to have undergone inter-
polation extensively. The agency that could, on occasion, secure
from an Oracle a convenient response, could as easily induce the
insertion of an apposite clause in a codex, should the same be wanted,
Solon himself, we are told, gave a colour to the right of Athens to
Salamis by adducing a line, foisted in for the nonce and still continu~
ing in the Catalogue of ships in the second book of the Iliad. But
even where no reasons existed for intentional falsification now and

Vor. XI, D
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then, the human liability to err would inevitably lead a copyist into
oceasional mistakes. Homoioteleuta, as they were called, were par-
ticularly fatal to him; that is, words of like ending catching the eye
and leading to the omission of intervening matter; and then theve
were in all alphabets letters that were exceedingly alike, and charac-
ters used as numerical signs differenced in many minute ways, par-
ticularly likely to be misread; not to speak of intricate ligatures,
obscure abbreviations, signs of contraction, sigla and symbols in
general. In one or other of these points, every scribe in every place
would be more or less liable to make a mistake. In a library of
manuscripts gathered together from many quarters, the chances of
detecting a large number of .rors and a considerable variety of
readings would consequently be very considerable. One other source
of inexactness, too, should be remembered—the memoranda and
glosses which casual veaders took the liberty to make on the margin
of manuscripts. These the next copier sometimes inserted in the
body of the work as though they had been omissions on the part of
preceding scribes. And then again, it is said that a professional
serivener would occasionally not correct his own known blunders in
order that his pages might appear without erasures. "With sheep-
like simplicity the next copier would then make a transcript with
these faults blindly continued.

Phere is no doubt, however, that in the medizval monasteries, as
among the Jewish copyists of an earlier date, great precautions were
taken to prevent errors in manuscripts. For one thing, the scripto-
rium was directed to be as far as possible, isolated, and kept in a
state of quietude. In the Ziber Ordinis S. Victoris Parisiensis, we
have the regulation: ©ILoca etiam determinata ad ejusmodi (se. libros
seribendi) opus seorsum & Conventu, tamen intra Claustrum pr®par-
anda sunt, ubi sine perturbatione et strepitu scriptores operi suo
quietius intendere possint. Ubi autem sedentes et operantes, silen-
tinm diligenter servare debent, nec exfra quonmam otiose vagari.
Nemo ad eos intrare debet, excepto Abbate et Priore et sub-priore
eb armario.” Continuous accuracy, age after age, was also sought
to be obtained by very strict injunctions on the point of correct
transeription, inserted by scribes for the benefit of their successors.
In the preface to Alfric’s Homilies, there is not only an *“adjuration”
to the copier to traunscribe correctly, but a direction to copy the
« adjuration” itself into the new transeript for the admonition of
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future scribes. In somewhat similar strain runs an exhortation at
the beginning of the Precatio of St. Nerses (eiren 1100): « Vosautem
qui eam in libris transeribitis, heee quoque exhortationis verba scribite;
et qui eam scripserint, ipsimet scribantur in catalogo mterna vite ;
et qui eam didicerint eb recitaverint, misericordiam & Christo inveni-
ant. Qui vero eam socium docuerint mercedern & Deo accipiant;
et qui eam scripserint ne verbum quidem aut syllabam addant vel
minuant, preeter quam quod scripsimus, ne variantia fuerint exem-
plaria, sed similia cuncta, ubicunque seribantur,”

In spite of every precaution, however, slips of the pen would occur.
What with these, and errors from other causes already hinted at,
there is no especial reason for wonder then, that when, on the inven-
tion of printing, the manuscript remains of the ancient literatures,
Hebrew, Greek and Latin, came to be collated for the purpose of
preparing texts for the press, a variety of readings in the manuseripts
of the several authors was discovered.

From the Revival of Letters to the present time, it has been the
anxious effort of careful critics to reconcile differences between conflic-
ting codices, and to educe from them, by elimination and combination,
the ipsissima verba, so far as it is practicable, of the original writers ;
and, as far as the principal and best-known authors of antiquity are
concerned, great progress has been made towards purity of text.
Through the united labours of the setters-forth of the Editiones nrin-

“cipes, and the subsequent studies of German and French and British
scholars—of Hermann and Brunck; of Casaubon and Brotier; of
Porson and Bentley—the wosks of the leading poets, dramatists, his-
torians, and orators, of Greece and Rome, now appear in a compara-
tively satisfactory condition. It cannot, indeed, be said that, in each
class of these fathers of the literature of the civilized world, difficul-
ties have been cleared up in an equal degree. But, it is evident that,
in all of them, great advances have been made towards the very words
of the respective authors. Homer and Herodotus ; Bschylus and
Thucydides; Plato and Aristophaues ; with Horace and Livy, and
Tacitus and Terence, can be read and enjoyed by the youth of the
present generation, with a much: less cambrous apparatus of note and
comment, than they could be by their immediate ancestors.

In their days, while yet “flourished ” the so-called Porson-school,
a critical edition of a Greek or Roman writer presented a somewhat
formidable appearance. At the top of each page was the text, spar-
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ingly displayed ; just one or two lines. Then came a broad belt of
very dense matter, in small Roman, Italic and Greek type, #bounding
with strange symbols of reference to codices, and editions, and unce-
remonious curtailments of distinguished nomes. Here was the or-
chesta Martis, the arena of confliet with editors defunct and living.
The gulf below was a kind of valley of decision, filled up by two nar-
row columns, of a height or length varying according to circumstan-
ces ; built, so to speak, of paragraphs of curt and compact Latin, the
vehicle of & comment usually objurgatory and defiant.

This kind of treatment of the leading writers of antiquity has now,
to some extent, exhausted itself. On very many of the points long
under discussion, reasonable conclusions have been come to; and the
student is at Jast permitted to examine his author in peace, mastering
the substance of the composition before him with mind undistracted
by the wranglings of critical advisers.

The text of the principal writers having been thus, in a consider-
able degree, settled, the turn of the lesser authorities has come. The
minor poets, and historians; the geographers, physicists, and gram-
marians, together with the series of the so-called Byzantine witers,
are, probably, at this moment, as corrupt as were Thucydides or Livy,
at the time of the Revival of Letters. All their productions, how-
ever, cont~in matter which, when read aright, is of value to him who
would, in every point, rehabilitate the past. Iitherward, then, other
fields being now tolerably well beaten over, itis to the general advan-
tage that the inquisitive spirit of man should direct itself; and, it is
tu be hoped and expected that it will take no rest until here, also, re-
sults satisfactory to the common understanding ave arrived at.

Qur literature, in that large department of it which has descended
to us through manuscripts, is thus, it will be seen, even to this day,
still in a transition-state. Like modern society, it is the inheritor of
some subtle and complex errors; but, like modern society, also, it is
awake to their existence, and bent on their extinction.—The forgeries
and interpolations which, at ccrtain periods, proved so hostiie to the
happiness and mentat freedom of men, would never have been at-
tempted had the printing-press been in operation at the time. Such
productions &s the later Sibylline books, and the Deeretals, attributed
to Isidore of Seville, could only have gained currency through the
secret contrivances of sclitary scribes. When a production is genuine,
but overlaid with the incrustations of time, there is nothing like put-
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ting it in the crucible of the press. It is, at once, subjected to the
scrutiny of a thousand minds; and the blemish overlooked in one
generation is removed in the next; until, at last, it is brought back to’
something like its pristine integrity.

It would not be difficult to trace, through successive editions of
standard Grerk and Latin authors. strange misconceptions of sense,
until the destined eritic appeared ; who, by the change of a letter, or
reconstruction of a syllable, made the truth of the passage self-evi-
dently to flash forth. One instance, 2 sample of many, must suffice.
Up to the time of Dindorf, the text of Pausanias (T~avels, x. 12.)
represented the Sibyl, Herophile the younger, as saying that her mo-
ther was a goddess, but that her father was an * eater of whales!”

Eiul 8 éyo yeyavia péoov Ormrod e feds Te,
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Learned scholia, on the place, assured the reader that several pro-
found meanings were implied. By a very simple correction, Dindorf
transformed the portentous epithet, celephagus, into the very mode-
rate and reasonable one of sitophagus, * eater of bread,” a common
poetic expression for a mortal man. In Schubart’s edition (Leips.,
1854.), Dindorf’s emendation is incorporated in the text (warpds 8 éx
otrogdyoro).—In a similar manner, long-misurderstood inseriptions on
coins somnetimes receive 2 sudden clearing-up by the insertion of a let-
ter, or the addition of a stroke. On the reverse of a coin of Carau-~
sius, the word ORIVNA was, for a time, & crux to numismatists. It
v sheld, by some, to be the name of an otherwise unchronicled em-
press of British descent, the word including a Welsh element. By
others, it was shewn to denote a certain deified hetoine, the {female
correlative of Orion.—A matter-of-fact observer, however, by replac-
ing an F at the beginning of the word, and = slight transverse line on
the top of the supposed I, both of which had becn worn away in the
lapse of time, proved the disputed term to be simply FORTVNA, a
name very common on the coins of emperors.

But, details of this kind not being readily intelligible ; nor, per-
haps, very generally interesting ; I shall confine myself, now, during
the remainder of the paper, to the notes which I have happened to
make of verbal errors that have insinuated themselves into our litera-
ture, and common speech, mainly through a faulty typography.

The misprints of the class to be deseribed produce, of course, a
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certain sense, and. so by the negligent may, in some instances, be
passed over without detection. Some errors of thie kind run through-
out an edition, and after misleading for a few years are discovered
and corrected. Others are longerlived—so long-lived that they
acquire a preseriptive right to their existence and supersede the
original and actual expressions of which they are the representatives.

Before proceeding to these rather enduring typographical inaccu-
racies, it may be *zell to notice one or two of the ephemeral sort,
which sometimes startle and perhaps amuse us for a moment, but
which are at once set right either mentally or by some simultaneous
notificution. Some of these will serve to illustrate the mode in which
the more enduring faults have zrisen.

Not long since, it is said, a French paper astonished the world of
Paris by announcing that a certain well-known savan had lately been
dévoré (devoured) by the Emperor. An unfortunate » had found its
way into the box for ¢’s in the compositor’s case, and had here been
inadvertently selected. The intention was to state that the philoso-
pher in question had been decoré—bad received a ¢ decoration” at
the Imperial hand. Again: London was recently amazed to learn
from one of the daily journals, that a distinguished financier was
about to issue a work “On the Monkeys of all Nations.”” Here, an
extra letter had done the mischief. The % should have been struck
out. It was a work on the “Moneys of all nations.” A telegram
in a Montreal paper not many weeks ago, reported from New York
that the members of a wide-spread association for the accomplishment
of a supposed very important political object, had been notified by
circular from the central Board that, ¢“a point had now beep attained
from “which they could see the gaol plainly before them.” Here
injury to the sense had been occasioned by a transposition of letters.
For gaol, goal ought to have been printed. In a catalogue of  choice,
useful and curious’’ books, put forth by Mr. J. Russell Smith, the
well-known publisher of Soho Square in Liondon, I lately noticed a
certain pamphlet thus entered : “dntimonians—A Declaration against
the Antimonians and their Doctrine of Liberty, 4to. 3s. 1644 Ex-
tended as the reader’s acquaintance with human notion and opinion
may be, he will not, perhaps, at once call to mind the Antimonian
sub-variety. Are they partisans, he may, perhaps, mentally ask of
himself, of the celebrated Valentine, author of the once well-known
Currus Triumphalis ¢ntimonii, who experimented with such fatal
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effect on the members of bis own confraternity, by the too-plentiful
exhibition of the metal whose name is an enduring memorial of the sad
catastrophe ? Not so. Two letters in different syllables have merely
exchanged places. The 7 should have been where the = stands.
They are only the old familiar Antinomians atter all. The occurring
of the same error twice in the same paragraph helps the impression
that nothing is wrong.—It is singular to observe how in rendering
the commonest names blunders will sometimes occur. A quotation
from Gray’s well-known “ Ode on a distant prospect of Eton Col-
lege” has a rather ludicrous appearance as given in Mr. Timbs’ very
interesting “School-days of Eminent Men,” p. 218. It runs thus:

“ Say Father Thomas, for thou hast seen
Full many a sprightly race,” &ec.

‘Some infatuation seized the compositor here to set up Thomas”
instead of ¢ Thames” A typical mis-rendering of a proper name
combined with a reduction in rank of its initial letter preverts the
'sense without exciting suspicion, in a couplet from the Dunciad, as
giver in the 1st edition of Friswell’s « Familiar Words™ :
“Now pight descending, the proud scene was o'er,
But liv'd in settled numbers one day more.”
It should be ¢Settle’s numbers,” Pope’s insinuation being (what
would have been the actual fact had it not been for that very allusion)
that Elkanah Settle’s verses would be forgotten in a day.

The effect produced by errors of this kind is often, however, quite
unsensational. The apparent sense of the words is good, and such
as to give full contentment to the simple public. It seemed by no
means an incredible announcement when, some months since, the
papers everywhere circulated the intelligence that the Messrs. Chan-
bers of Edinburgh, were about to issue a * History of Publishers.”
The subject, no doubt, struck many persons as one not devoid of
interest. It turned out, however, that the forthcoming work was a
«History of Peebleshire.’> "When the ~eaders of the Zondon Review,
in its January number of the present year (1866), were more than
once given to understand that there had been in former times in the
Umted States, an itinerent notability of the name of Lorenzo Daw,
the generality of them, of course knew no better. A very mild
specimen of a correction to be seen in a recent “Little’s Living Age,”
deserves to be here set down on account of its instructiveness to
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seribes : © Page 194, last line, read green grasses and not green grapes.’”
In the preparation of copy for the press, observe what care should be
taken in the execution of a double s. A not unfrequent erratum of
«capitol > for “ capital” is peculiar to the United States. The name
of the national State House at Washington has confused certain
writers and printers. In one of the less-distinguished United States’
newspapers, I not long since noticed a reference to our own venerable
town of Niagara as “the ancient capifol of Upper Canada.”

If not narrowly watched, geographical names, ancient and modern,
are liable to some singular metamorphoses in the process of printing.
In my old copy of the Gieographia of Dionysius Periegetes, the edi-
tor, “Edw. Wells, A.M., Adis Christi Alumn,” inserts at the close
of his preface the general deprecation: “ Orandum restat ut que in
hoe Libro passim occurrant sphalmata (sive currente prelo serius
deprehense, sive aliunde orta) ea lector candidus facile condonarit.”
In a brochure of less than 180 pages, sphalmata passim! in the
second edition too, and * & Theatro Sheldoniano.”” This wasin 1709.
According to Mr. Burton, who narrates the sbory in his “Book-
hunter,”—in the work of a scrupulously accurate writer, an assertion
appears which, could it be substantiated, would be of some interest
to ourselves: it is to the effect that, on a particular occasion Theo-
dore Beza went to sea in a Canadian vessel. This statement, if true,
would tend to show that at the close of the 16th century the ship-
building interest of Canada was already a thing n esse. Unfortu-
nately, however, for the reputation of the early enterprise of our
country, it was afterwards explained that an officious corrector had,
without any authority, been interpolating an a. It was in a Candian
vessel that the embarkation of Beza had taken place.—By a blunder
of the press another name with which we have some concern, ocea-~
sionally comes quite unexpectedly into view. In my copy of Carl
Ritter's Comparative Geography (p. 102), I am startled when I read
that ““the Caucasus may be regarded as the circumvallation of the
Anmerican platean.” Of course Armenian is intended to be said.

On the other hand, in Zocrine, a play attributed to Shakspeare, in

the lines
“ A gift more rich than are the wealthy mines
Found in the bowels of America”—

supposed tc be uttered before the Christian Era, an cffort has been
made to do away with the anachronism by imagining a misprint for
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Armenia or Armorica. Bub in this instance, brought out as was
ZLocrine in the reign of Blizabeth, when the wealth of America lately
found, was the common talk, it is likely that the disputed word is
right. In regard to a sentence in Salverte’s «“ History of the Names’
of Men, Nations and Places,” (vol. ii. p. 158), which sets forth that
““two Welsh colonies that bave been seftled in America for the last
five centuries, still call the island from which their forefathers sailed,
Brydon”—one is at first inclined to think that America is here
Armorica, having in memory the passage to be seen in some copies
of Nennius about the “Britones Armorici qui nltra mare sunt,” i.e.
in Western Gtaul or Brittany (p. 21). But on second thoughts, it
seems probable that Salverte is veferring to the emlgmnts under the
somewhat mythic Madoe of whom Southey sings. -

As a specimen of an early misprint continuing through many
editions, I adduce a passage from the works of Bishco Jeremy Tay-
lor. In all the common editions of his treatise, entitled “The Rule
and Exercises of Holy Dying,” in the third section of the second
chapter (vol. i. p. 528), the words “relieving poor Lazarus’ occur,
yielding, as read in connection with the context, a fair sense. But
in the edition of 1652, the expression is ¢“ relieving poor Lazars,”’ z.e.
poor destitute persons. It need secarcely be mentioned that *lazar
is a generalization from ¢ Lazarus,” the typical poor man in the
Parable. No doubt the word written down by Jeremy Taylor was
« Lazars”; but this term having become, in the lapse of a few years,
to some extent unfamiliar, is changed in its passage through the
printing office into * Lazarus.”” The apparent meaning of the pas-
sage not being thkereby materially affected, the altered word has
continued to be perpetuated in the modern editions. In lhe
“Dirige” of a “ Primer> of Henry VIIL. of the date 1535, ¢ Laza-
Tus” is written “Lazer” ¢Thou hast raised up again Lazer from
the grave when he savoured.”

On the other hand we must be careful not to permit the re-intro-
duction of readings that are faulty, simply because the editio princeps
can be quoted as authority. The editor of Tegg’s ¢ Spectator,” date
1860, cites the original Folio as ground for the lection *wild fields
of ether” in Paper 420. The paragraph runs thus: «If we con-
template those wild fields of ether that reach in height as far as from
Saturn to the fixed stars, and run abroad almose to an infinitude, our
imagination finds its capacity filled with so immense a prospect,” &e.
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Instead of “wild fields of ether,” the standard editions of the
« Spectator” give here ¢cwide fields of ether,’”’ an expression that cer-
tainly commends itself as far inore probable than the other.

As an example of the immobility of matter when once got into
type in a particular way, I add from my old copy of Milton’s “Par-
adise Lost,” of the date of 1678, four years after the poet’s death,
two lines in the tenth Book, printed thus:

« Childless thou art, childless remaine,
50 death shall be deceiv’d bis glut and with us two,” &e.

Here *“So death” belongs to and completes the metre of the preced-
ing line. The fault began in the first, and was repeated in the second
edition, during the lifetime of Milton, and is here continued in a
third put forth four years after the poet’s decease.

Sometimes a whole impression will exhibit a mis-reading from the
too implicit adherence of the compositor to his copy. The edition of
Littleton’s Latin Dictionary of the year 1678, is said to contain
among the meanings of concurro, the rather singular one of condog.
Having ventured the question “did not ‘concur’ come in among the
English meanings of concurro?”’ the amanuensis received from the
lips of the lexicographer the somewhat Johnson-like response *con-
cur 3—condog!” The note facetiously taken thereof, in due time
found its way into the Dictionary sub voce.

In the printed copies of the Public Liturgy of the English Church
one or two errors of the press have been so often and for so long a
time repeated that they may be almost considered as belonging to
the class of established mistakes. By a typographical oversight some
years ago, in what is known as the General Thanksgiving, the word
“may” was left out. In editions of 1733 and 1762, which I happen
to have at hand on my shelves, the language is all right—*“that we
may shew forth Thy praise.”” But in tens of thousands of copies
issued in England during & century past, the omission of “may” is
perpetuated. In the Liturgy as used in Scotland and in the United
States, the word has never been missing.

The change in the Marriage Service of  depart,” asit stands in my
copy of 1616, into *“do part,” as we now see it in modern editions,
looks at first sight, very like & misprint. But the alteration was
made, it appears, intentionally, just before the so-called Act of TUni-
formity. It was a condescension to popular miseonceptions; very
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likely an adoption of a common rendering of the phrase in audible
speech. The arbitrary conversion of a particle in composition into a
separate auxiliary and then making the residue of the word another
separate verb, all for the purpose of producing an expression that’
should have, in the vulgar ear, & sense, amounts almost to a quibble or
pun. “Depart,” in its direct sense of “separate,”” was no more obsolete
ab the time in the English language than was “troth> for *true-
word,” or “endow” for (so to speak) *endower.” But linguistics
not being an established science in the early years of the reign of
Charles II., the divines of that day are to be excused for not being
alive to all the niceties of their mother tongue.

This will be as fitting a place as any to notice another obsolete
expression which, nevertheless, under a changed form, continues in
vogue, established in the language by being printed now in its meta-
morphosed state. DModern writers of verse who affect the antique,
think they give an archaic air o their productions by oceasionally
inserting the words “I wis.”> Tor the eking out of a line when two
syllables more are essential, the formula is very convenient. In
modern reprints of early English poetry this “I wis® is to be seen
given as here, as though it were a verb *wis,”” preceded by a pro-
noun of the first person. But in the original editions of the early
English poets, the expression appears in a different guise. In them
itis “iwis,” or “ywis,” one word, an expletive with the sense of
“agsuredly,” “in truth.”” Thus it is interpreted in the notes and
glossaries. Here is an example from Chaucer’s ¢ House of Fame” :

“Certes, quod I, in all mine age
Ne saw I such a house at this,

And as I wonder’d me ywis
TUpon this bouse,” &e.

And again, in the * Friar’s Tale,” v. 38.:
“Of his office I ghall him tell ywis.”

It is likely that in Shakspeare’s time this expression, though still in
common use, was popularly misunderstood ; and had begun to be
written. down and misprinted in the way already indicated, Itis
certain that in the four passages of Shakspeare where I wis’ occurs,
it does no injury to the sense to interpret it as we should do in
Chaucer, as a synonym for *“surely ;”* and such it is probable Shaks-
peare intended it to be. In the Glossary to the Globe edition of
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his works, the notice of the expression stands thus, without further
explanation : ¢ Wis, in the compound ¢I wis,’ ecertainly. R.III.1.8.”
Tt is, no doubt, one more form of the Anglo-Baxon ise, gese, gise, and
gyse, which are all our modern yes, and akin to gewiss, the Nether-
landish and German for “in truth.”

In the old English ©iwis,” it is obvious, I think, that we have the
original of the New Englander’s “I guess.” It is well known that
the first English colonists brought with them to this continent many
expressions which were in vogue in the mother country at the time
of their departure from it, but which while maintained through them
in some use bere, have now became well-nigh obsolete there. The
idiomatic use of “I guess” and “guess” without the “I,’ in the
Biglow Papers of Professor Lowell, is quite Chaucerian when read
as “I wis,”’—as, for example, where Sawin says of the negro who, by
suddenly running off with his wooden leg, had him at such a great
disadvantage: “He showed his ivory some iwis.” In fact, it is
acknowledged that ¢ guess” is akin to the Anglo-Saxon verb wissian,
and, as may be seen by the comparison of guard with ward, guerre
with war, &c., gu and w are often interchanged. An expression
usually held to be simply a vulgarism thus suddenly ascends into the
sphere of poetry.

One other phrase may be added which modern typographical use
has fixed in the language in a changed form. "We all probably know
the first line of a certain hymn, *“ With one consent let all the earth.”
Now, in the time of Shakspeare, it is certain that the form of speech
“with one consent” used in relation to music and song, was under-
stood to be written *with one congent.”” In the early editions of
Shakspeare, the lines 181 and 206 of Henry V. 1. 2, exhibited in both
instances, “with one concent.” And thus the words are printed in
the Variorum edition of Reed. Steevens’ note on the placeis this: «1
learn from Dr. Burney that concent is connected with harmony,” and
that ““ concentio and concentus ave both used by Cicero for the union
of voices or instruments, in twhat we should now call a chorus or
concert.”  Of course, the word is con-cantus, a joint singing. There
Js an especial appropriateness then in, at all events mentally, under-
standing the words “With one consent let all the earth® in the
sense anciently intended by the words, however immaterial now may
be the error in their received typography. It is not impossible that
the well-known word “concert,” a musical entertainment, is also
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an established misprint. No satisfactory account of the term is
given by the etymologists. May it not be an uncorrected erratum,
if not for consert, at least for concent ? ITither word, considered in.
respect to derivation, would give the idea desired to be conveyed.
One note more and we have done with cases of this sort : “ Manifold”
is also a word fixed now in the language in an altered state by means,
mainly, of a wrong typography. In the old English it is, according
to its obvious etymology, “many-folde.”” Thus in Nicholas Udall’s
translation of the Preface of Erasmus to St. John's Gospel (temp. Ed.
vi.), we read of the prince ““ that poulleth the people, that oppresseth
the poore, that by wars defaceth alle both good and bade, he that is
the occasion of manyfoide calamities,” &c. And in Shakspeare’s
Lover's Lament :

“The heaven-bued sapphire and the opal blend
With objects manyfold.”

It might as well have remained in this form, luminous to the eye like
“many-sided.” But “manifest’® (connected with menus) bad an
mfluence; or the ¢ in multiplex.

In a book so carefully printed as is the English version of the Bible
generally, it is not to be expected that errors of typography remain
undiscovered. Rewards, I believe, are offered by the Privileged prin-
ters for the detection of literal faults in the costly folio editions. In
the time of the Commonwealth, impressions of the Seriptures came
forth that abounded with typographical errors. In one of them, it is
said, so many as six thousand mistakes have been enumerated. In
1632, the Royal printers were fined in the sum of £3000, for over-
~ looking the omission of “mnot,” in one of the commandments. Arch-
bishop Ussher, on one occasion, having to purchase a Bible in a
hurry, in his way to preach, at Paul’s Cross, found, to his astonish-
ment and dismay, that the text, on which he was about to hold forth,
was not therein contained. Certain copies of the Bible, which happen
to have, in one place, the misprint of vinegar for vineyard, fetch an
extra price among book-hunters. It does not appear why an ervor
which, typographically, is so natural, should be considered especially
curious. An Edinburgh edition of the Scriptures, of the date 1637,
gives a more unfortunate perversion to a passage, by reading ““religi-
ous” where it ought to ¢ rebellious.”~—One or two minute matters,
involving verbal error, connected with the typography of the English
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Bible, may be stated.—The familiar word, “helpmate,” sometimes
used as a synonym for “wife,”’ had its beginning in a defective print-
ing of the Scripture terms “help meete.” It would appear that, by
accident, first the space dropped out from between thege two vocables,
and then the double e of * meete,” as, in the old English, it would
be written, was taken to be an @. Again: there is a certain passage
in the History of the Jewish Kings (vide 1 Sam., xxvii,, 10.), which
to us, in these days, sounds as if it contained a misprint, of *road >
for “raid,” King David, a fugitive from his native land, has made a
rush over the border, with an armed band ; and, after slaughtering
men and women, has carried back with him ¢ the sheep and the oxen,
and the asses and the camels, and the apparel.”  Achish, his protec-
tor, in the place of his exile, on seeing the spoil, asks, “ Whither have
ye made a road to-day?* But here is no misprint. ¢ Road”” and
“raid” are the same words; the former the Southern, the latter the
Northern, form. Both are modifications of the Anglo-Saxon rad,
which denotes not only the act of r'ding, but also the provisions made
for its esercise; namely, a cleared highway. We have the word in
Shakespeare, in lines 36—39, act 1., sc. 2., K. Henry V.:—
“We must not only arm to invade the French,

But lay down our proportions to defend
Aguinst the Scot, who will make road upon us”

In the Geneva version, in my old copy of 1603, the inquiry of
Achish is, “Where haue ye bene a rouing, this day?” The word
“raid,” now so familiar to our Canadian ears, is not to be found in
lexieons printed a few years since. It is mnot in my copy of Worces-
ter, of the date 1847, nor is it in the body of Ogilvie’s Imperial, of
the date 1850. In the Appendix to the last-named Work, it is given
as a Scottish provincialism.—Another word become, of late years,
known to us, in a modern sense of its own, is ¢ Philistine.”” It is not
improbable that this, in its present English shape, is the offspring of
a misprint. In my Geneva version, of the date 1605, to which ¥
have, already, more than once referred, ° Philistine” is everywhere
printed * Philistim; * or, rather, in the plural, somewhat pleonasti-
cally, Philistims ; just as we now, in our English way, say ¢ Cheru.
bims,” when ¢Cherubim® is, already, plural. It is to be suspected
that, on some occasion, the last member of the final m1  been taken
for an ¢, and then printed accordingly. < Philistine*” was next assu-
med to be the possessive of the poetic Philistia, the very un-Hebrew
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appellative made to represent “land of the Philistim ;** sometimes
rather boldly Latinized into Palestina, also.

There is one place in the English Bible where, in very many of the
modern editions, a misprint will be observed, about which there can
be no question. It is in a part of the History of the Jewish Judges
(ix., 53.), where an old Saxon expression occurs, which, from its hav-
ing now become unfamiliar, is liable to be wrongly understood by
printers. I find the passage incorrectly given in myv copy of Bag-
ster's carefully executed Polyglot, of the date 1831; and in other
editions of the Bible which I have at hand. In Bagster's Quarto,
generally known as the “ Comprehensive,” and in such of the author-
jzed issues as are, at this moment, within my reach, the printing of
the sentence is accurate.—Abimelech, a usurper, while beseiging a
walled eity, is struck on the head by a heavy stone, thrown down, as
it happened, by a woman. The incident is thus narrated : ¢ A cer-
tain woman cast a piece of mill-stone upon Abimelech’s head, and all
to-brake his scull.” The misprint, when it occurs, is found in and
about the expression ¢ to-brake.” The compositor, not versed in the
ancient Saxon phraseology, is inclined first to expunge the hyphen
and to set up the remaining vocable, as though it were “break.”
The passage is then made to read as though it were simply a state-
ment of the intention of the woman, in casting down the stone, not
of the effect of the blow. But the old English verb ¢ to-break ” (its
parts thus connected together by a hyphen), is an intensive of
“break,” just as in the Anglo-Saxon to-brecan is of brecan. The all
which precedes renders the word more emphatic still. So that «all
to-brake his scull” is an exceedingly strong statement of the injury,
not simply interided, but inflicted. This use of the Anglo-Saxon pre-
fix 7o is to be met with in Chaucer. Thus, in the Xnight's Tale, L.,
1699, we read :—

“ With mighly maces the bonés they to-brest;”
that is, completely burst or crushed. In Shakspeare, also, in the
Merry Wives (iv., 4. 11, 56, 57.), one of the directions about to be
given to certain supposed urchins, ouphes, &e., in regard to Falstaff,
is this :—

“Then let them all encircle bim abont,

Aund, fairy-like, to-pinch the unclean knight.”
Here the usual varieties of printing will be found. Warburton, evi-
dently not being aware of the idiom, suggested ¢ fairy-like, too;*
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and Theobald cdits, without remark, simply *to pinch.”—Milton, in
one place (Comus, 375—880), has imitated this old expression :—

Wisdom's self

Oft secks to sweet retired solitude;

Where, with her best nurse, Contemplation,

She preens her feathers and lets grow her wings,
That, in the various bustle of resort,

Were all to-rufiled and sometimes impair’d.”

Two misrenderings, at this place, are exhibited by the editions ; some
giving “too,” and others “‘aﬂ-to.”—We have retained the intensive
to in fogether, the Anglo-Saxon Zo-gedere, which we make addition-
ally strong by placing “all”® before it, in our “altogether.”” Our
too is this same particle 7o, strongly accented.—In my old black-let-
ter Bible, of 1615, the language at the place in * Judges,” above re-
ferred to, is not so antiquated as that of the more recent version. It
is quaint, of course, but quite clear in its meaning : A certaine wo-
man cast a piece of milstone upon Abimelech’s head, and broke his
braine-pan.” (With ¢braine-pan” for “head,” compare the Late-
Latin and Italian Zestaz : in the first instance, an earthen jar ; avd,
secondarily, a kead. Y¥ence the French #éfe.)—I have one more in-
stance, a very clear and curious one, of a typographical error in the
English Bible, that commonly circulates in the community. In this
case, not only has a word been altered, and the idea conveyed by the
passage changed; but, in consequence of the difference, a portion of
our phraseology in intercourse, one with another, has been burdened
with an inaccuracy. < To strain at a gnat” is an expression derived
from a passage in St. Matthew (xxiil., 24.), and has become a part of
the language of the people. The phrase is the result of an uncor-
rected error of the press. It should be “strain out a gnat.” More
than a hundred years ago, ‘‘out’’ was here, by some accident, mis-
printed “at,” in an edition which appears to have been universally
followed. The allusion, in the expression, is to the process of puri-
fying wine from any extraneous substance that may, by any chance,
have fallen into it. A very particular grower, to gef rid of the smal-
lest inseet suspected to be in the “must,” will pass and repass whole
vats of it most carefully through a straining apparatus. From the
precinets of the vinevard, the phrase found its way into the common
language of oriental life, to Uenote an excessive scrupulosity in regard
to small matters, especially when conjoined with a want of conscienti-
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ousness in regard to great omes, A glance at the Greek original
-ghews, of course, that “out” is the proper word. Its blundered re-
presentative, “at,”’ has implanted, in the popular mind, the notion,
wholly wrong, and rather unbecoming, that there is, in the saying, an
allusion to a difficulty experienced in getting some winute and, at the
same time, disagreeable thing down the throat. In my blnck-letter
Quarto, of 1615, already referred to, the passage is free from the er-
ratum in question. And, among the notes in the margin, I observe
one on this place which, judging from the way in which misprints are
occasioned, may have been the cause of the original error. That
note is an interpretation of the metaphor of the proverb: “ Ye stay
at that which is nothing, and let pass that which is of great impor-
tance.”” May not a compositor, setting up from a copy containing
some such annotation as this, have had his eye drawn aside to the
“at,” which stands close to its beginning? This instance of typo-
graphical inaccuracy has been repeatedly pointed out, but never set
right. So long ago as 1754, John Wesley, in his excellent * Expla-
natory Notes,” exclaimed ¢ It js strange that glaring misprint ¢ strain
at a gnat,” which quite alters the sense, should run through all the
editions of our English Bible!”’ (Vide p. 94, Quarto ed.) It is a
curious phenomenon to observe how quickly verbal errors became
established, and how their continuance is vulgarly preferred to their
removal, even when their character is pointed out. Here we discern
the ground of the sad Machiavellian maxim,—¢ Vult populus decipi;
-ergo decipiatur.”’

In view of the ease with which a short-lived tradition will invest
typographical mistakes with a sort of weight and authority, and of
the reluctance with which many men submit to be informed of them,
the world is to be congtatulated that a certain bull of Pope Sixtus
V., prefixed to an edition of the Vulgate (1585—1590), had little
effect. It forbade all printers, on pain of excommunication, to vary
one jot or tittle from the text then and there presented. The edition
was speedily found literally to swarm with misprints. Could the pro-
hibition have been enforced for a decade or two, a possibility, nay, as
we see, a probability would have been established, of the perpetuation,
in after-generations, under sanctions the most solemn, of a number of
frivolous errors in language and common thought.

A local example of the influence of a typographical error, kept for
a short space of time before the public eye, may be mentioned. It

Vor. XI1. E



66 ERRATA RECEPTA.

will very likely be remembered that, not many months siuce, a newly
invented lamp was extensively advertised under the name of the
Fumivore. In one of cur Toronto Daily Journals this term was to
be'seen for & series of weeks, rather conspicuously misprinted Fumi-
rore. It was curious to notice how quickly among the less educated
the Fumerore Lamp began to be talled about and inquired after.

In connexion with misunderstandings arising from errata it may,
perhaps, be expected that I should say something on the subject of a
wrong punctuation. But it would be endless to notice the passages
in authors in which a difference in the sense is produced by a differ-
ence in the placing, or omission, of stops. Early manuscripts, like
ancient inscriptions, had, as we know, no punctuation as we under-
stand the term. Nothing short of a miracle therefore could be
expected to establish among editors a unanimity on this head. It is
well known that advantage was taken occasionally of this abuse of
points to construct oracular responses whick should be capable of a
double sense, the meaning vavying as you dropped the voice in one
place or in another. The stock example of such a sentence is the
answer to Pyrrhus when he inquired as to his chances against the
Romans: “ Aio te Aacida Romanos vincere posse,”’—travestied in a
recently-manufactured versicle ¢ Aio Philistinos te Bospore vincere
posse.”  And I might quote a passage from the Apology of Justin
Martyr (I. 6), where the pupctuation has given rise to lengthened
debates on a deep question of orthodoxy ; and, were I at liberty to
expiain at length, it would instantly be seen by e..ry one that the
discussion was not a trivial one. I pass over this instance because,
to enter into particulars in regard to it, would be herc out ¢ place;
and X present another which will answer my purpose just as well ; an
exaggerated one perhaps, and embracing details ingeniously invented
if not strictly true. It is a sentence supposed to be taken from the
correspendence of a country newspaper, wherein the writer deseribes
what he saw as he sat in the gallery of the House of Commons:—
«“Lord P. thun entered on his head a white hat upon his feet large
but well-polished boots upon his brow a dark cloud in his hand his
faithful walking-stick in his eye a menacing glare saying rothing he
sat down.” The whole commuuication is to be imagined as sent
without any visible markings-off of its clauses. These having been
supplied in the village printing office, in every instance wrongly, sad
senses were made out of the writer’s matter, as will be seen by every
one who malkes the experiment on the extracy presented.
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In the Athenwum Library at Boston, is shewn as a curiosity, a
volume by an early worthy of New England, named Timothy Dexter..
Tis title is a * Pickel for the Knowing Ones.” So troubled was this
writer in regard to the matter of punctuation, that be at l.gth
decided to omit the points altogether, giving, however, at the end of
his book several pages of all the varieties of stop, with an invitation
to the reader “to pepper his dish as he chose.” This is the peculi-
arity on account of which the book is exhibited.

Very much of the literary criticism on Shakspeare has been
expended, nob on his own genuine words, bub on what are in reality
typographical misrepresentations of them. The folio of 1623, the
first printed collection of the dramatic works of the great poet, is
full of errors, either of the press or, antecedently, of the pen. The
actors Heminge and Condell were indifferent editors. Seven years
after Shakspeare’s death they gathered together and gave to the
world the plays as they found them in the property-rooms of the
theatres—some already badly printed; some still in manuzeript,
blotted, obscure and worn, taken down in many places from oral
tradition and interlarded here and there with portions of the ad libi-
tum trifling indulged in by buffo players. Intelligent possessorsof a
folio appearing in sueh a condition would naturally, from time to
time, check its contents by earlier printed copies of separate plays,.
and by their own individual knowledge of the text as heard on the-
contemporary stage. There can be no doubt that very many of the-
manuseript eorrections fo be read in Mr. Collier’s copy of the date-
1632, were made on good anthority. It can well be conceived what
a field has been here found for the exercise of literary sagacity.
After a lapse of two hundred and fifty years the work of cmendation
may be supposed to be approaching completion. A few more happy
guesses, commendng themselves to the general understanding and
good taste of qualified men,—and, to the already innumerable recen~
sions of Shalspeare, one more will be added, with letterpress every-
where clear of marks of doubtfulness, its subject-matter to be grasped
and thoroughly enjoyed, page after page, without interruption from
commentator or critic.

A near approximation to such a Shakspeare is to be found in the
now widely-known Globe edition, printed in 1864 at the University
press of Cambridge, and of which in October last, 59,000 copies had
been sold by the Messrs, Macmillan & Co. Into its text many



68 ERRATA RECEPTA.

emendations have at last been adraitted which, notwithstanding their
gelf-evident correctness, were previously to be seen only in appended
foot-notes. WNevertheless, the obelus still appears by the sids of a
passage here and there where, as yet, in the opinion of the editors,
no admissable improvement has been proposed, or where lacunze
oceur too greatto be filled up with any approach to certainty by con-
jecture. As a kind of contrast to the very epjoyable Globe edition,
we may notice here an elaborate typographical curiosity, having
relation also o the name of Shakspeare. This is Mr. Booth’s
reprint (1864), on paper of three several forms, of the folio of 1623.
The anncuncement of the publisher in respect to this work, v [l be
read with mingled feelings of pain and pleasure :—* This beautiful
volume is the most perfect re-production that could be imagined or
desired of the first and only authoritative edition of Shakspeare’s
‘Works. So great pains have been taken to secure accuracy that
every head-piece, ornament and line has been carefully copied, and
every broken or deformed letter preserved. Though the book has
now been nearly two years before the public, not a single inaccuracy
has been discovered.” A production thus remarkable for its accurate
inaccuracy appropriately finds a place in a catalogue of errata recepta.
Another cognate, and in a scientific point of view, more interesting
publication should also be noticed. Not only has-the folio of 1628
been thus, with all ite faults, minutely cdited and carefully printed;
it has also been brought out complete and in perfect fac-siile by the
process of photozincography. The literary man may thus have upon
his own private shelves a copy of Shakspeare in a manner identical
with one of the o:iginal folios of Heminge and Condell—a copy
actually struck off from the face of one of them by the all but mira-
cle of solar typograpby.

All students of English are interested in the text o Shakspeare.
Its perfect purity is a thing greatly longed after. Tvery rational
contribution to thisend meets with a welcome. I venture then upon
a remark on three several passages which continue to be obelized as,
after various treatment by the commentators, incurable. In regard
to each respectively I offer a reading, which, as it has struck me,
may be really the original one.

“Siquid novisti reetius istis
Candidus impesti; si non, his utere meeum.”
In each case I have been more or less led to the suggestion made
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by the application of a rule deduced long ago from considerations in
zegard to old fashioned hand-writing similar to those spoken of by
Mr. J. P, Collier, in his * Account of Early English Literatuve,”
(ii. 259.) He is observing on the couplet from a now forgotten
writer—Barnaby Rich : -
“To what impression I bave wrought it now,
The wise may judge, for fools feare not how.”

After pointing out that in the second line, both sense and measure
detect 2 misprint, and that “I care not how” ought manifestly to be
read instead of ¢“feare not how;’” he adds, ‘“ When we recolleet that
in manuscript of the time (1618) the pronoun I was constantly car-
ried below the line, it is easy to understand how ‘I care” came to be
misprinted feare.” This mode of detecting errors in old books has
never been sufficiently attended to; and editors of Shakspeare have
often preserved blunders, because they did not consider, or perhaps
did not know, how words would look in writing of the period.”

1. In Act iii.,, sc. 2. of Romeo and Juliet, the beginning of the
sixth line (the locus conclamatus) should, I think, read :—

“That Erionys’ eyes may wink.”
1t is quite in Shakspeare’s way to put into the mouths of his charac-
ters mythological names well-known through the translations in vogue
in his day, of Homer, Virgil, Ovid, &c. 1In line 2, of this scene, we
have ¢ Pheebus;’ in line 3, ¢ Phaethon” The fury ¢Erinnys,” fami-
lar from Virgil’s
¢ In flammas et in arma feror, quo tristis Ervinnys,
Quo fremitus vocat, et sublatus nd wthera clamor~—"
ic here conceived of as promoting the fierce family feuds which were
distracting Verona, and fendering adventures, like that of Romeo, ex-
ceedingly dangerous. In Act ii, se. 2., line 70, Juliet says to Romeo,
“ {f they (any of the Capulets) see thee, they will murder thee.”—
The name ¢ Erinnys,” with similar associations, is employed by Shaks-
peare in line 5 of 1 Hen, . 1.1.
“The thirsty Erionys of this soil.”

That is to say, it is highly probable (as Mr. Monk Mason suggested)
that < Brinnys’ is the right reading here, also; and, accordingly, the
word is given in the Concordance of Mrs. Cowden Clarke, with this
one reference. But the idea of ¢ Erinnys” occurred to me as the pro-
7 v lection in the place referred to in Romeo and Juliet, while consi-
dering onc of the lines in the Latin invocation which, in the “Tra-
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gedy of Locrine,” a piece already referred to as, possibly, a juvenile
essay of Shakspeare’s, Albanact is supposed, somewhat unnaturally,
to utter as he dies :—
“ Nox cmei regjna poli, furialis Erinnys.”
Act it., sc. /1.

The word that rauses the trouble in the received text, as possessing in
the place no tolerable meaning, is ¢ runaways.” I account for the ap-
pearance of such a singular expression in some such way as this: By
the carcless blunder or provincial pronunciation of an ill-educated
reader or prompter, °Erinnys,’ or, perhaps, as it ought to be, * Erin-
nys's,”” was, on some occasion, made to sound as though it had been
‘runaways.” As such, or rather, according to the old mode of spel-
ling, as ‘¢ runawaies,” it was committed to paper, in jest or in earnest ;
which paper unfortunately became, at last, part of the ¢ copy’ from
which the Folio of 1623 was printed.—The suggestion of the Manu-~
seript corrector of the Yolio of 1632 is ‘enemyes,’ which will give a
certain sense, expecially if °s be attached to the preceding particle
“that:> «That’s enemyes’ eyes,” for “That his enemyes’ eyes.”
But ¢ Erinuys,” to my thinking, was the] word employed here by
Shakspeare. Let the passage, read with this correction, speak for
itself.

2. The two hundred-and-ninety-uinth line in Seene 1. of the Fifth
Act of Hamlet, is one of the ¢still-vext’ places of Shakspeare. I
feel sure that it should be read,

“ Woo't drink up Nilus? evt a crocodile? ¥

Indistinctness of writing, perhaps the wrong o:thography of a y for
an %, and an accidental transposition of syllables in the printing-office,
have, together, converted the original word (as I believe) Nilus, into
Bysell, Bisil, ov Lsil (in these several ways the modern text is given)
conjectwred, by the commentators, to be, variously, esil (that is, per-
haps, vinegar in the sense of poison), or vessels (that is, huge cal-
drons), or, inasmuch as the word, from its being printed in Italies in
the Folio, and beginning with a capital letter, must needs be a proper
name, Yssel, Issell, Oesil, Weisel, all names so humored in the writ-
ing as to denote rivers which a Prince of Denmark might be supposed
to know.—One cditor, however (Hanmer), came very near the truth
in suggesting Nile ; but Nilus did not stvike him. e was, consc-
quently, obliged to eke out the line with an “or™ in addition, and so
he marred the characteristic abruptness of IIamlet’s vapid querics, by
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«<causing him to put the alternative: © Wilt drink ap Nile, or eat a
crocodile 27

The mad challenge of Hamlet is to drink up even MNilus, a house-
hold word for a stream extravagant in its overflowings. The name,
Nilug, thus given at full length, occurs elsewhere in Shakspeare; as,
for example, in Titus Andronicus, iii., lines 70-1 :—

“ My grief was at its height, before thou camest;
And now, like Nilus, it disdaineth bounds.”

3. My third correction is in the eighth line of the Hundred-and-

Twelfth Sonnet. I read—

“That steel’d am I ’gainst censure, right or wrong.”
The editors confess that this line, as usually printed, yields but little
meaning :—

“ That my steel'd sense or changes right or wrong.”
Like some other portions of the Somnets and plays of Shakspeare,
this line has, I think, first been tdken down wrongly, from dicta-
tion, and then inaccuvately printed ; not only with particular letters,
points, and marks of elision mistaken, but with a confusion of order
in the words. By printing, as I have suggested, we recover the excel«
lent Shakspearean term ¢ censure,” and get rid of the expression
“sense;” which is not likely to have been written here, when it
ocrurs so immediately afterwards, at the end of the tenth line of the
Sonnet. *

As a final remark, I add that I think there ought to have been ad-
mitted, without further hesitation, into the Globe edition, the follow-
ing corrections: * Seamews,” for *seamels™ (ells), inl. 176, Act ii.
sc. 2, Tempest; “bollen bag-pipe,” for “woollen bag-pipe,”’ in L
56, Act iv., sc. 1, M. of Venice; and, “Ethics” (ickes), for “checks”
(eckes), in 1. 32, Act &, sc. 1, T of the Shrew.

* Tu regard to the apparent violation of grammrar, in the eleventh line, where
the nominative to “are” is “sense” in the preceding line, the reader is to ob-
serve that * wdders’ sense,” iun this place, having the meaning of ** ears,” is to be
taken as a voun of multitude. Thus, * power,” as an equivalent to * forces,” ia
-used as a plural, in K. John, v. 6. 39—41:— :

“ Half my power, this night,
Passing the flats, are taken by the tide—
These Lincoln Washes have devoured them.”

The above proposed amendment in Sonnet exii, has been once before suggested
by me, in the little publication entitled “ Shakspeare—the Seer—the Interpreter.”
Vide Note x., p. 69.
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Notes on a few new and interesting Canadian Birds, exhibited by George McKay, Esq.,.
Mr. Passmore taxidermist, and from the Muscum of the University, by Rev. W. Hincks,
6th January, 1866. : ’

We record very concisely the substance of the remarks made. The pintailed Grouse, Cene
trecerens phasianellus, though common more to the north, is rarely seen within the bounds
of Canada, as commonly understood. We are much indebted to G. McKay, Tsq. for the
exhibition of a specimen in his possession from the neighborhood of Sault Ste. Marie.

Mr. Passmore exhibited a specimen of Anser Hutchinsii, which seems to be not uncommon, ,
but generally mistaken for the young of the Canada Gorse, Through Mr. Passmore’s kind-
ness, Professor Hincks was enabled also to call attention to the peculiarities of a Swan,
proposed by him, though with hesitation, as a new species, under the name of Cygnus
Passmori. The romarkable difference in weight seemed hardly to be accounted for from
age alone. There is, also, o sensible difference in the pasition of the eye, and in the direction
of the line bounding the beak; and the bend ¢! the trachea within the keel of the sternum
is very different, so that it was thought difficult to explain it from difference of ages. Yet
the question requires examination by the comparison of series of specimens, aud can scarcely,
a8 yet, be decided satisfactorily. The comparison of a full grown Trumpeter Swan with the
supposed new species, and with a specimen of Cygnus Americanus, could not fail to be
interesting to the members present.

FIRST ORDINARY MEETING—2nd December, 1865.
Pror. E. J. Cnaerxax, Ph.D,, Vice-President, in the Chair.
I. Papers wer: read as follows :

1. By the Rev. Prof. W. Hincks, F.L.S, &c.:
“On chorisis a8 & means of explaining certain phenomena of Plants.”
2. By the Rev. J. McCaul, LL.D.:
“On ancient Factions at Rome and Constantinople.”
3, Prof. Croft, D.C.L.:
Exhibited Pharaohs’ Serpents and explained their construction and compo-
gition.

8ECOND ORDINARY MEETING.
9th December, 1865.
Prop. E. J. Caapyax, PhD., Vice-President, in the Chair,
1. The following Gentlemen were elected Members :

Life member, Jonx Dicksos, Esq, Toronto.
Ordinary members, J. G. Hasiwron, M.A., Barrister, Toronto.
“ G. M. MacponxeLy, B.A.,, “
11, The nomination for office-bearers for the ensuing year took place:

THE ANNUAL GENERAL MEETING.
1..h December, 1863.
Pror. E. J. Cuarxax, Ph.D., Vice-President, in the Chair.,
I. Mr, Jaues Fr.ser was-elected a member.
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11, The following Gentlemen were declared office-bearers and council without
ballot, as only the requisitec number had been proposed :

President, Vice-Chancellor, The Hon. 0. Mowax.
18t Vice.President, Prof. G. T. Kixaston, M.A.
2nd “ M. BarreTT, Esq., M.A, M.D.
3rd t J. N. Aaxew, Esq., M.D.
Treasurer, Sanven Sereviy, Esq.
Recording Secretary W. Mouriner Crark, Esq.
Corresponding Secretary, U. Oaprx, Esq., M.D,
Librarian, Rev. H. Scapping, D.D.
Curator, ‘W. B. McMurrior, Esq., MLA.
Council, Professor E. J. Cuaryan, Ph. D.
i “« Daxnier WiLsoy, LL.D.
“ “« J. B. Cuerriaax, M.A.
« “ H. Crorr, D.C.L.
i & Rev. W. Hixess, FL.S, &c. ex-
officio as Editor of Journal.
« C. B. Hary, Esq, M.D.
“ A. M. Rosesruer, Esq., M.D.

UL The Annusl Report of the Council was read by the Secretary, and on
the motion of Dr. Daniel Wilson, seconded by the Reverend Edmund Baldwin,
was adopted.

IV. A Paper was read by Prof. Cherriman, “ On Recent Experiments in aerial
Navigation.”

Dr, Rosebrugh exhibited a series of mecographical photographs and enlarged
photographs of micographic objects, executed by Mr. Hollingworth and pre-
sented by him to the Institute. He explained the nature of the process and the
congtruction of the camera. At the conclusion he exhibited some enlarged photo~
graphs of microscopic objects projected by the magic lantern.

THIRD ORDINARY MEETING.
6th Junuary, 1866.
J. N. Aangw, Esq,, M.D., Vice-President, in the Chair.
1. The jfollowing Gentlemen were elected Members :
Rev. J. A. Winnians, Toronto.
Georage WaIrney, Esq, Toronto.
Georep Murray, Esq., Barrister, Toronto.
Wirniay Texpsst, Esq, 3.D., Toronto,
II. The following Papers were read:
1. By Prof. E. J. Chapman, Ph. D.:
Y Remarks on some Minerals frot. Lake Superior.”
2. By Rev. Prof. W. Hincks, F.L.S,, &c.:
* Remarks on some Canadian Birds, with exhibition of specimens.”
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FOURTH ORDINARY MEETING.
13th January, 1866.
Prof. G. T. Kixasrow, M A., Vice-President, in the Chair.
1. Jomssoxn Piunar, Esq, of the Village of Grimsby, 0. W., was elected a

Member.
Prof. Wilson read s Paper eniitled: * Notes of a visit to Mal Bay on the St.

Lawrence, and exhibited some illustrative sketches and made some obscrvations
geological and historical thereon.”

FIFTH ORDINARY MEETING,
27th Junuary, 1866,
I. A Paper was tead by Dr. U. Ogden—* On the Propogation and prevention
of Cliolera.”

SIXTH ORDINARY MEETING.
3rd Februury, 1866.
Prof. G. T. Kixastox, M.A., Vice-President, in the Chair.

I. Dr.J. O'DeA and Dr. W. H. Cuanxcs were elected members.
{I. The following Donations for the Library received since last inceting were
announced by the Secretary :

Journal of the House of Assembly of Nova Scotia, 1865. 1 Vol.

Statutes of Canada, 1865. 2nd Session, 29 Vic., 1865, 1 Vol.

III. A paper was read by Dr. Rosebrugh—* On some of the optical defects of
the eye, and their Treatment with the Scientific use of Spectacles.”

Two medals of Churches were exhibited by Mr. G, H. Wilson, viz.: one of
the Church of St. Paul, Rome, and St Peter and St. Paul, Philadelphia.

SEVENTH ORDINARY MEETING.
10¢h February, 1866.
Dr. AeNew, Vice-President, in the Chair.
I. A Paper was read by the Rev. Prof. Hincks, entitled : *Some thoughts on
classification in relation to organized beings.”

EIGHTE ORDINARY MEETING.
17th February, 1866,
Prof. G. T. Xingstox, M.A., Vice-President, in the Chair.
I A Paper was read by Rev. Dr. Scadding, on “Reed misprints, or Tra-
-ditional errors in Typography.”

NINTH ORDINARY MEETING.
241k February, 1866.
M. Barrett, Esq., M.D., Vice-President, in the Chair.
L A Paper was read by Dr. Danicl Wilson, entitled: “ An Alphabetical
History.
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