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PREFACE,

The aim of this little worlk is so plain as scarcely to

need an explanation.

It is the intention to make clear, by an agreeable
compound of medical and common terms, the uses and
modes of fitting Spectacles.  Such intercurrent facts
only as may serve to elucidate these subjects will be
incorporated. The medical treatment, often so essenti-
ally accompanying the correction of diseases due to the
anomalies of refraction and accommodation, forms no

part of the scope of the work.

The attempt to render the whole as entertaining as
possible, must be an apology for a certain lack of con-
nection apparent throughout the book. A too close
adherence to any one topic would render the subject
somewhat tedious, and while undoubtedly scientific,
might induce the less ardent student to throw away in
the beginning that which, when led on by easy stages,

he would gladly read to the end.



12 PREFACE.

The illustrations are carefully selected to elucidate
the letter-press, and although some of the cuts are
seemingly large, it is deemed best to give, as far as
possible, the actual size of the glasses worn. It is
believed that this will materially aid in their selection.
Whenever desired, Messrs. Meyrowitz DBros., 297
Fourth Avenue, New York, will supply by mail or

otherwise, all varieties of Spectacles mentioned herein.

My assistant, C. F. Barker, M. D., has my grateful
thanks for relieving e of much labor necessarily at-
tendant on the passage of the volume through the

press.

CH1CAGO, FEBRUARY, 1881.
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INTRODUCTION.

The first knowledge of the use of Spectacles is gen-
erally attributed to, Roger Bacon. It was probably to
compensate for the deficiencies ot old-sight (presbyopia)
that they were first used, for it is said that he pointed
out the benefit to old men and ¢ to those that have weak -
eyes,” of viewing letters through a plano-convex lens.
But whether he did or not, it seems certain that they
were known and used about the time of his death
(1292).

To a monk of Pisa, however, who died in 1313, Ales-
sandro di Spina, is sometimes accredited the giving to
the public of the use of Spectacles. It is said he saw a
pair of lenses in use which were made by some person
who was unwilling to disclose the secret of their manu-

facture. He obtained a pair for himself, and finding
1 3



18 INTRODUCTION.

them very useful, cheerfully made the invention public.

For many years after this discovery, no special ad-
vancement was made, and the use of Spectacles remained
confined to supplying the deficiencies of the eye conse-
quent on age. During the past half century, however,
and especially during the last quarter, the subject has
been carefully studied by men eminent in the known
sciences. That use which was based on a simple acci-
dental discovery, has been supplanted by one controlled
by unvarying laws solved by the higher mathematics.
Opinions based on the knowledge of past years should
be discarded. No age is now necessarily implied by
their use. They may be worn by zm_;'oue at some period
of life, for one or more of the many affections to which
they give relief.

These researches have also shown that a large class
of troubles, hitherto numbered among the incurable,
are readily amenable to treatment by Spectacles alone;
and diseases formerly allowed to go on for the want of
a remedy, are now by their use promptly arrested.
Many who are totally unconscious that their sight is
defective, are made to see in a manner never deemed
possible. Many who have been obliged to abandon
occupations on account of supposed failing sight, can
now return to them. Indeed, most of those troubles
popularly known as cross-eye, scrofulous affections of
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the lids, paralysis of the eyes, and similar diseases, can
be cured by the proper adaptation of Spectacles.

It was but recently that the inheritance of an optical
defect was one of the most untortunate of hereditary
:alamities. This thorough study of the laws governing
the use of Spectacles, however, has wrought one of
the pleasantest, as well as one of the most remarkable,
of changes. By it, members of the same family may be
placed upon widely differing planes of life; for occu-
pations closed to the older members by reason of such
inheritance, are open to the younger. Inability to use
the eyes for near work from inherited defects, has, in
nearly all cases, become a thing of the past.

Furthermore, it is clearly demonstrated that it is as
useless to expect to do away with Spectacles for eyes

impaired by the natural changes of age, as it is foolish
to attempt it. Not all eyes require Spectacles for ad-
vancing age. Isolated cases seen by those not familiar
with known optical laws, and cited as proofs of the
error of these assertions, avail nothing. Simple ex-
planations often overthrow seeming miracles.

The changes wrought by age rendering Spectacles a
necessity to most, are entirely physiological. No per-
son with normal eyes in youth can escape them; for
the eyes of those who do not require their aid from

these changes, were not normal in youth, and their
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possessors lost a portion of those things seen by others.
The correct use of Spectacles as their values are now
known, would have revealedl much that was lost to
them. There is no absolute standard of vision; it is
but relative.

The value of Spectacles to every one at some period
of life, and their absolute necessity to many at all
times, should do away with all prejudices against their
use, and lead to its study. Such study will not only
remove erroneous notions, but by awakening interest
in newly-discovered optical laws, stop the 1mpositions
ot prowling pretenders. The optician’s trade is no
part of the oculist’s profession, but the optician bears
the same relation to the ophthalmic surgeon as does
the manufacturer and seller of” deformity apparatus to
the general surgeon, or the druggist to the physician.

Physicians ot skill do not give prescriptions unsought.
A like self-respect, and the customs of society, debar
oculists of reputation and professional eminence from
proftering advice, though it frequently happens that
they see improperly adapted Spectacles. Neither does
professional etiquette admit of their soliciting patron-
age, much less of haranguing strangers with the impu-
dence of a triple-tongued marauder.



CHAPTER 1.

THE USES OF SPECTACLES; THEIR VALUE ; POPULAR NOTIONS ;
COLORED GLASSES ; DIFFERENCE BETWEEN FOCAL AND NON-
FOCAL GLASSES ; IMPORTANCE OF AN INTELLIGENT DISCRIM-
INATION BETWICEN THEM.

From early childhood nearly all have been familias
with the fact that Spectacles, or lenses as the oculists
eall them, have been worn as aids to sight; but nearly
all grow up with somewhat confused notions regarding
their functions. Indeed, it will not be far out of the
way to say that a large proportion know almost nothing
of their uses beyond that they help the aged and the
short-sighted. So strong have these notions become
implanted, that it is not infrequent to find employers
declining to engage an applicant wearing glasses; or
those needing them going without them, because of a
silly (and generally incorrect) idea that they impart a
tinge of age or foolishness.

In the hands of a skillful ophthalmologist there is no
one remedy at this day, which will, in their various com-
binations, correct so many troubles and restore good
sight, as suitable lenses.

Four great causes for the use of lenses are found in
21
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the defects of refraction and accommodation. They are
known as follows:

1. Popularly as short-sight, or technically as myopia,
hypometropia, or brachymetropia ; being that condition
where the focus of parallel rays of light is situated an-
terior to the retina.

2. Oversight, or hypermetropia, that condition where
the focus of parallel rays of light is situated posterior
to the retina.

3. Old-sight, long-sight, or presbhyopia, that condition
where there is a deficiency in the powers of accommoda-
tion, and possibly also in the refraction.

4. Irregular sight, or astigmatism, a condition due
to a lack of symmetry between the different meridians
of the refracting surfaces.

Other causes are found in:

5. The common weak-sight, or asthenopia.

6. Double sight, (diplopia), or where the visual
lines of the eyes are not directed to the same point ot
an object; and

7. Avastclass where various non-focal colored glasses
are required.

To overcome myopia, concave spherical lenses are
used, because they render parallel rays of light suffi-
ciently divergent to impinge sharply on the retina; to
overcome hypermetropia, convex spherical lenses are
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used because they produce the opposite effect optically 3
presbyopia is corrected by convex spherical lenses be-
cause they supply the deficiencies of accommodation and
refraction ; astigmatisn is corrected by coneave or convex
cylindrical glasses, with or without a combination with
the other kinds as may be indicated, by restoring the
symmetry of the different meridians of the refracting
surfaces; asthenopia, or weak-sight, by a suitable ad-
justment of the required kind or kinds hitherto men-
tioned; and double-sicht by another kind known as
prismatic lenses.

Were a pause made here and these troubles alone
considered as in the majority cured, the great value of
lenses would be seer. But when it is understood that
many diseases, unsightly and dangerous to vision, as well
as vast numbers ot lesser ones, caused by these errors in
refraction and accommodation, are cured by the relief
afforded by lenses to these errors, there opens a far
larger field for their usefulness. Myopia alone is a study
for months; combined with hypermetropia, in their
far-reaching effects and anomalous conditions, it can
be made the special study of any oculist, and with dif-
ficulty comprehendedin the short time usually aliotted, by
many, to the supposed mastery of the whole specialty.
Astigmatism, though seemingly the most difficult, is by
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far the easiest of these three anomalies to understand,
so far as they at present are known.

Hand-in-hand with the old notions regarding Spec-
tacles, as part of the common ignorance concerning their
uses, has gone the idea that all persons can choose their
own glasses. Many persons who evince a decided repug-
nance to wearing ill-fitting ready-made clothing, with-
out thought or in confirmation of profound conceit,
select their own glasses without an apparent idea of the
incongruity or danger of thus treating an organ whose
mechanism is of the most delicate nature, and whose use
to most is as valuable as life itself. It must not be
inferred that I think nearly all seriously suffer by such
a course, but that a large number do, there is no doubt.
To avoid risk it is far better in all cases to consult
an oculist; in cases where trouble in their use is experi-
enced, it should never beomitted. While preparing these
pages for the press, a lady has consulted me whose selec-
tion of glasses for a rapidly advancing cld-sight, has
in her own language ¢‘quickly hastened, but in ignor-
ance,” a disease (glaucoma absolutum), which has ren-
dered her hopelessly blind.

In that large class where colored glasses are required,
great care should be exercised in selecting those which
certainly have no focus.  Blue coquilles are much
worn, but in all troubles of the delicate internal parts
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F1a. IIIL .

A plain style of hard-rubber frames, much worn on account ot their
easy adaptation to those persons who are wide between the eyes, with
thin, sharp noses. They are light, but somewhat clumsy.
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of the globe, are injurious unless positively with-
out focus. Plain glass, or that without focus, does not
distort or dim the objects seen through it. Non-focal
glass may be recognized Ly holding it up to the light
and noting if any perpendicular line move with the glass
when it is slowly moved from1ight to left, or the reverse.
If it does, or move in an opposite direction, or if ima-
ges are distorted,the glass is not a safe one to wear. The
“common cheap coquilles, and by these arc meant the com-
mon curved blue glasses so gencrally worn in the coun-
try (but not whatare known as goggles, which never
should be habitually worn in eye disease, and not at all
unless by direct order of some oculist,) are made of pressed
or molded glass, and it is quite rare to find such without
focus, nearly all presenting a negative meniscus. This
defect can be obviated, however, by purchasing a pair of
glasses of this shape which have been correctly ground,
not molded. The effect of such glasses when imper-
fectly made, is to render the eye hypermetropic, (over-
sichted) and still farther endanger an increase of the
disease by adding another cause of irritation. The
reasons for this are given in Chapter XII.

The colors proper for these glasses, and their correct
adaption to the various diseases, will be considered in
another chapter; but the caution here given cannot be
too often placed before the eye of the reader; for it is
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extremely rare to find anyone who has any suspicion that
such glasses are m any manuner injurious to the eye or
sight. It is not at all uncommon, however, to find
cases where the deeper portions of the eye are kept in a
state of chronic irritation from their use, by which other
parts of the eye, from what is known as reflex action,
are often sympathetically injured.



CHAPTER II.

LENSES ; THEIR SHAPE, AND THE MATERIAL FROM WIHICH
THEY ARE MADE ; THE PREVALENCE OF THE TRAVELING
IMPOSTOR; THE METHOD OF DISTINGUISHING BETWEEN
THE DIFFERENT MATERIALS USED IN THE MANUFACTURE
OF GLASSES.

When a person enters a store for the purpose of
selecting a pair of glasses, as many are obliged to do,
there being no oculist or other competent person in
the place to assist in the selection, he will 1n many
cases be asked whether he will have the periscopic or
double lenses ? This will be the first time many have
ever heard the question, and unless it has been previ-
ously considered, no intelligent answer can be given.

The ordinary double-convex or double-concave lenses
are alike on both sides, the convex lenses being convex
on both sides, the concave lenses concave on both sides.
Periscopic lenses are concave on one side and convex on
the other, the concavo-convex having a shorter radius
of the convex surface ; the convexo-concave a longer.
Could it be done, all lenses would be put into the eye,
so that they would really become an integral part of
the cye-globe. Such not being possible, they are
placed directly in front 0f3'0 the eye. Unfortunately
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F16. IV.

Heavy gold-framed lenses. Much worn by elderly ladies, but
not usually with great comfort, on account of their weight tend-
ing to make them fall off or tip down. Touching the nose but
lightly, as they do, also adds to this defect.
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they cannot move with the eye, and hence when the
axis of vision, owing to the turning of the eyes, is no
longer directiy in front through the centres, as is often
the case, they prevent free vision in a greater or less
degree, according as they are stronger or weaker in
power. To overcome this trouble, one must turn his
head rather than his eye. With periscopic lenses, less
of this trouble is noticed, for there is a treer range of
the eye behind the glass, thus permitting a clearer view
of objects lying in an oblique field of vision.

Our great authority on these subjects, Donders, of
Utrecht, who has done for the sight what Idison has
for thevoice, says ““ We can also see satisfactorily in an
oblique direction through bi-convex and bi-concave
glasses, provided they are not too strong; and if high
powers are required, the periscopic have again the dis-
advantage of greater weight. Were it only for this
reason, the latter do not unconditionally deserve the
preference. When we add that, under some circum-
stances, the periscopic glasses are more liable to pro-
duce disturbance by reflection on the concave surface
turned towards the eye, and that they are, moreover,

)

somewhat more expensive,” it can be seen that they
have disadvantages rendering it quite an open question
among oculists as to which kind has the greater num-

ber of points ot merit. Without going into reasons
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at length, I favor the bi-convex and bi-concave for the
most general use. I order each, however, at times,
according to special cases.

The question of material tor the composition of the
lenses must be decided by the use to which the glasses
are to be put. Whole country districts, as well as
cities, are now and then agitated by the arrival of some
¢ distinguished Russian” (from New York?) or  cele-
brated Pole” (trom Chicago?) who has brought, un-
friended and alone, at the sacrifice of health and happi-
ness, but actuated solely by the love ot his fellowmen,
a peculiar and hitherto unknown kind of ¢ pebble,”
from which in consideration of the aforesaid love. and
some ten to twenty times the usual commercial price
for the same article, he is willing to sacrifice a few
pairs, positively the last he has, to as many dear
friends as he can find before leaving for the next town,
(there to repeat the swindle, etc.) Probably this state
of affairs will long continue, and cannot be arrested
by the ordinary dissemination of knowledge. But it
might save much vexation of spirit and some money,
were it generally known that all lenses are made from
two materials, glass and rock cerystal, the latter being
the material generally known as ¢ pebble,” the dis-
tinctive adjective usually being taken from some re-

mote district of high-sounding name.
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Fi1a, V.

A style of hard-rubber frames provided with springing rests that admit

of a more delicate adjustment than those usually made of this material.
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In this country Brazilian pebbles, Russian pebbles,
etc., are common. It is interesting to know that as a
nearer approach to these foreign countries is made,
North American pebbles, Colorado pebbles, etc., are
esteemed the most valuable.

The great object is to select that material which dis-
perses light the least in proportion to its refractive
power. Crown glass does this the least of all, and
hence should be used for all glasses of great power.
Opticians often claim the preference for pebbles on the
ground that the polish on their surfaces is higher, and
hence they do not scratch as easily; and that the mate-
rial is perfectly white and transmits a pure light, while
even the best glass has a greenish tint. Formerly this
remark about the non-transparency of glass was true,
but a perfectly transparent glass is now readily and
cheaply available to all opticians, and transmits a pure,
clear light. In this preference the greater object should
overcome the lesser one; hence for glasses of high
power, and especially concave ones, crown glass should
be selected; for weak ones, and especially weak oon-
vex ones, one may with safety indulge in any prejudice
for pebbles. By the use of the ¢ pebble-tester,” how-
ever, one often will find his supposed pebbles to consist
of glass, and thus his ideas of the relative value of the
different kinds encounter a rude shock. All oculists
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and opticians should have this apparatus for the testing
of lenses, and allow anyone to use it, or what is still
better, be honest enough not to misrepresent the qual-
ity of their goods. This test consists of two plates of
tourmaline, between which the lens is placed, and then
held up to the window. If the lens be pebble, the light
is polarized, and colored rings appear; if it be glass, no
effect is produced. Pebble is also a better conductor of
heat than glass, hence a lens made from it will seem
colder to the tip of the tongue than one made from glass.

Furthermore, in order that a pebble lens may be of
its greatest value, it is essential that its axis be at an
exact right angle to the axis of double refraction, this
latter being a peculiarity of pebble in one direction.
But if care be taken in this respect, not so many lenses
can be cut out of one piece of crystal, hence it is some-
times disregarded, and in consequence the image seen
through them is more or less blurred and ¢ fuzzy” on
its edge. Resource being again had to the ¢ pebble-
tester,” the defect can be easily detected; for if the
lens be rightly cut, the rings of colored light will be
circular; if not, they will be more or less irregular or
eliptical in shape, or, as opticians usually say, prismatic
colors will be abundant.

When glasses are once chosen they are not to be
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1G. VI.
A style of frames much worn when the material used for

T
their composition is gold. The peculiar shape of the nose

restc

as is the tendency where

is designed to prevent their slipping,
a material as heavy as gold is used.
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used interchangeably with those of anyone else who
happens along.

Furthermore, it should be quite unnecessary to add
that whatever kind of material for the lens be selected,
the best of its kind should be used.

Different opticians often obtain great reputation by
pretending to have superior glasses under the names of
“clearers,” “restorers,” and such nonsense. A favorite
trick also, with the unprincipled, is to give too strong
glasses; these for a short time seem to make the sight
better, but quickly fail to do so and cause the eyes to
ache. It is best not to deal with those whose reputa-
tion is not known. :

There are some opticians abread, who, bya long course
of honorable dealing, have justly won their favorable
reputation, but they have no glasses which are not
known in this country. Some of these glasses, how-
ever, have often obtained great reputation from travel-
ers’ tales of their great superiority. A person who is
not skilled in a certain business is not competent to
judge of the merits or wonders of that business. What
are to some seemingly new and wonderful things, are
often to others articles known for years. Perchance
the products of our own town may be seen abroad for
the first time, as every old European traveler can
testify.
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It is a very common occurrence after giving a short-
sighted person a pair of concave lenses, or in trying to
improve the vision with them, to have such person say,
“Oh! yes, of course I sce better; I see just as you see
at the opera with a glass.” An endeavor to explain
that a person with normal sight always sees exactly as
he now sees, provokes a hasty interruption to the effect
that ¢ You need not tell me that I am short-sighted, I
see just as well as anybody, and never wore Spectucles
in my life!” A lengthy explanation is required to con-
vinee, even in part, that vision is in any way deficient,
so unconscious is the person that the full amount of
sight is not present.

Anyone with normal sight desiring to know how
poorly a short-sichted person sees without glasses, has
only to place in front of his own eyes the convex
glasses corresponding in number with the concave
glasses worn by such short-sighted person. His eyes
thus become the same in refraction as those of the short-
sighted person without glasses, (that is myopic), and

a fact

he has just the same amount of accurate sight
difficult to believe, and always exciting compassion for
the unfortunate myope.

How much more deficient the eyes of an astigmatic
person are, can be readily determined by a perusal of
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the causes of that trouble; it is almost impossible to
accurately depict it.

There is quite a general belief, too, that dark-colored
eyes, (eves with dark-colored irides) are much stronger
and less inclined to grow old than those of lighter
color. There seems to be no foundation for such a
belief. Perhaps as favorable statistics could be accu-
mulated to associate a similar belief with red hair, or
any other personal peculiarity. The eyes of all infants
of whatever nationality or race are blue at birth, and
remain so one to three weeks. This blue appearance is
due to a lack of coloring matter in the iris, and is what
is known as an interference phenomenon. The sky is
blue for the same reason. At about the age mentioned,
however, a pigment begins to be deposited in the iris
which makes the color of the eye. There are occasional
exceptions to this rule, as there are freaks of Nature of
all kinds, but only enough to prove it. It would save
a vast amount of maternal anxiety, and infantile eye
disease, if all mothers knew this, and would not feel
compelled to frequently pull the baby’s lids open for
the first week or two after birth, to find out the color

of its eyes.



CHAPTER III.

s ELECTION OF A PROPER FRAME ; THE MATERIAL FOR ITS CON-
STRU.TION § DANGERS OF EYE-GLASSES ; THE GENERAL AD-
JUSTMENT OF GLASSES; COLORED GLASSES AND GOGGLES i
THE DESTRUCTION OF ALL BENEFIT,FROM A FAULTY POSI-
TION OF TIIE GLASSES.

The proper kind of glass having heen determined
upon, it is important that the correct frame be selected.
It is not enough that the lens is correct, its erroneous
adaptation to the eye may defeat much gained by its
use. The distance between the cyes should be consid-
ered, in connection with the shape and style of the nose,
and an adaptation be made of some one of the kinds
shown herein. Thus in a presbyope, with the eyes
widely apart, and a thin, sharp nose, who desired eye-
olasses, such a frame as Fig. I portrays would be unsuit-
able, because the centres of the lenses would be within
the line of vision, in which case such a frame as Fig. II
or Fig. III, would be required, as it would throw them
out into the line of vision. Such styles as Fig. IV or
Fig. V are sometimes useful. I do not like such as
Fig. VI, but it is worn considerably. Figs. XVI,

XIX, and XX are also much worn and convenient;
41 ;
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Fig. XXI not so much so. For astigmatic glasses it is
essential that they should be set in ¢ spectacle frames”
and those which are known as hooks or riding-bows
(Figs. VII, XVIII, and XXIII) are generally pre-
ferred. Some prefer the old «specs,” similar to Figs.
VIII or IX. Fig. XVII is another kind known as

)

“Turn-pin Temples,” greatly preferred by some, espe-
cially the aged.

Many other styles of frames with the material suita-
ble for their construction, and the proper-shaped lenses,
are also given in the plates. An examination of all—
sufficient to be thoroughly familiar with them—should
be made before any be chosen.

As to the material for the construction of the frames,
it is otten a matter of taste. Gold, especially, is too
heavy for some kinds of eye-glasses, and inclines one
to look older; rubber has the advantages of little
weight, with no troublesome reflection of light from its
surfaces, but is clumsy; the same remarks apply to
" horn or bone. Balancing all the defects and excellen-
cies, I incline to nickle-plated steel. The plating in-
sures no rusting, and can be easily replacedif worn oft’;
the steel admits of delicate workmanship, the nickle-
plating tends to make one look younger,and the total
effect is pleasing. I order all kinds, however, and de-

tect a growing tendency to the use of the rubber for
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those who ¢ bang their glasses around,” as many say
they do.

I am often asked if in the use of eye glasses there is
danger from the pressure on the bridge of the nose.
In one case I have known of a cancer located there,
and its immediate cause attributed bya very intelligent
gentleman to the pressure of tightly-pressing eye-
glasses. The position of the lower lid is sometimes
changed, and the lower punctum (the little hole for the
drainage of the tears) displaced by the drawing, by
which diseases of the lachrymal sac (the reservoir of the
waste tears and other secretions,) may be induced or
perpetuated, so that I am constrained to say that as
often used I think they are dangerous. All this might
be avoided, however, by proper care and a suitable
mode of use.

When glasses are to be worn for seeing at a distance,
the connecting bridge should be longer than when they
are to be worn for near vision, because the visual lines
are practically parallel; if for both near and far, a
medium should be sought after. In addition, the lenses
of the first should be set high, in order that they may
correspond to the planes of the pupils, and for this pur-
pose what is known as an X nose piece (Fig. VIL,) is
required. To see near objects, however, the lenses

should be set low, and the lower edge of the lenses in-
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F1a. VIIL

A very light steel frame, with riding bows. and an X nose-piece. Suitable
for a person requiring a medium position of the lenses as regards height.
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clined backwards. For this purpose a nose-piece as is
shown in Fig. XVIII or XXII, known as a K nose-
piece, may be necessary.

Someétimes when a person has preshyopia (old sight)
supervening on hypermetropia (over sight), or has ab-
solute hypermetropia (complete oversight) it is conven-
ient to have two pairs ot lenses in one frame, the lower
half of the lens stronger than the upper; or if myopic
(short-sighted), with diminished range of accommoda-
tion, the upper half concave and the lower half convex.
Such glasses are known as Franklin glasses, or glasses
a-double-foyer (French; ot double focus), and may be
ground directly, or made of the half of two lenses cut
and mounted in the same frame, as represented in Fig.
X. If suitably adjusted, they are very convenient,
and greatly liked by the wearer, but in the hands of
many require such careful adjustment, constantly main-
tained, to keep each kind in place, that they weary and
annoy.

These glasses derive their name from the philosopher,
Franklin, who being slightly myopic with diminished
powers of accommodation, required concave glasses for
distance and convex for the near point.

The natural stimulant to the special nervous elements
of the retina 1s sunlight, which is reflected by objects
in their different colors. It blue-tinted glasses be or-
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HIG VAT

A light-framed glass that meets with general favor from those who prefer

spectacles to eye-glasses.

to audiences.

Permits of easy vision over the lenses, as in speaking
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dered, certain colors are changed or shut out. This is
often desirable for traveling in torrid climates, or on
lakes, when the reflection from the water is strong, or
in some morbid states of the retina, as in snow-blind-
ness. To prevent the former troubles, these common
glasses are all-safficient; but what are known as steno-
peic glasses are essential for the latter in arctic regions.
Dr. Kaue and other polar explorers, were compelled to
use them. Formerly green protective glasses were given
by oculists and almost universally used, but have been
generally displaced by blue ; for while the reflected green
light is agreeable, transmitted is not, but rather irritat-
ing. Itis often suggested by patients that green is pre-
ferable because the grass is green; but, reasoning in
this same manner, the sky is blue, and the preference, I
think, should be given to looking upward rather than
downward in this world, all things considered. But if
it is not desirable to so shut out or change certain col-
ors, it is necessary to order a neutral tint known as
gray, or London smoke, for these glasses exclude each
color of the solar spectrum in equal proportions, and so
simply soften the light. As already indicated, I do not
approve of goggles (Fig. XXV.) Such protectors
are unnecessary except of plain white glass to shut
out the dirt and dust in high winds, and they confine

the eye too closely and cause it to be half smothered in
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its own vapors. They thus often perpetuate the trou-
ble sought to be relieved,as in granulated lids, ete.

Lenses of any power, however, may be of a blue,
green, or neutral (London smoke) tint, as may be nec-
essary or desirable in different forms of trouble. It is
often better not to order them ground in tinted glass,
for the glass being of varied thickness, the shade is un-
equally distributed over the field of vision, especially in
the stronger glasses, but preferable to attach to one of
the surfaces a colored plain glass by means of Canada
balsam.

Oftentimes even when great care has been taken to
select and adjust suitable lenses, the whole i3 jeopard-
ized or overturned by the light, or its manner of use.
As an example, blue glasses may be carefully selected
to be worn at night; the person takes them home and
sits down to read by a light having a translucent green
shade, thus changing the color of the transmitted light.
By this means the light reaches the eye composed of the
color engendered by the combined blue and green,
which is not that originally intended.

Again glasses will be selected for a person who is
old-sighted to be used by a good light at a distance of
say twelve inches. The glasses, on the contrary, are
used in a dim light at a distance ot thirty inches, when,

as a matter of course, the whole adjustment of the eye
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is strained, and vision becomes painful or blurred after
a short time.

The correct position for the light in the use of glasses
for reading, is behind and to the left of the head, and
strong enough to illuminate the paper well. The book
or paper should be held about twelve to fourteen inches
from the eye, and an erect and comfortable posture
maintained.

For those who have to select their work for evening
and such times, it will be found that writing is gener-
ally read easier than printing at such a time; that com-
posing is easier than copying; and that a frequent
change from one occupation to another will assist in
keeping the strain on the accommodation to a minimum.

A further consideration of this subject will be found
in Chapter XIII.



CHAPTER IV.

THE OLD AND NEW WAYS OF NUMBERING LENSES; THE
DETERMINATION OF TIIEIR REFRACTIVE POWER ; TABLES
SHOWING TIIE EQUIVALENTS OF DIOPTRIES IN ENGLISH
AND FRENCH INCIHES, AND IN MILLIMETRES, ACCORDING TO
THE INDEX OF REFRACTION.

Lenscs being so often demanded in the treatment of
the eye, a clear understanding of the manner of their
construction and measurcment is as necess:l'ry as of
their adjustment. Unfortunately, just now is a tran-
sition period in their nomenclature, rendering it a
matter of more than ordinary difficulty; for like the
change in the nomenclature of chemistry, it requires a
knowledge of both kinds to understand current litera-
ture. An endeavor will be made,- however, to make
both systems plain, with the reasons for the change.

Up to about the year 1860, when the present system
of measurement of lenses in inches was practically in-
troduced, there was no way of numbering lenses. A
manufacturer might make twenty grades of lenses and
number them from 1 to 20; another might make only
twelve grades of lenses (embracing the same range),

and number them from 1 to 12; and so on, so that the
51
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number 10 of one manufacturer might be the number
7 of another, and the number 13 of another, etc. To
overcome this, it gradually came to be understood
that the number of the glasses indicated their focal
length in inches. But the refracting power of a lens
also depends on the index of refraction of the glass, vary-
ing with the kind of which it is composed. Now the
Parisian inch is the equivalent of 27.07 millimetres; the
English of 25.30; the Austrian of 26.34; and the Prus-
sian of 26.15; while the index of refraction of the
glass ot which lenses are constructed varies all the way
from 1.526 to 1.534. Hence there are sources of error
in all calculations, for even though the country 1s
known where the lenses are made (presumably on the
standard of that country), the refracting power can
never be told unless the index of refraction of the glass
is known as well. In order to simplify the latter, a
common index of retraction of 1.5 was accepted, but
even with that wrong basis, only part of the trouble
was removed, so that as a compromise it became gen-
erally accepted that the number of a lens indicated -
both the focal distance and the refractmg power.
Thus, a lens numbered 9 had a focal distance of nine
inches, and a refracting power of 1-9. But it was
really known all the time that it had not, and it in no
wise made an intelligent person teel that he had solved
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2 practical matter by trying to deceive himself with
what he knew to be wrong. In other words a sensible
system of notation would indicate cither the power ot
refraction or the focal distance of a lens. This old
system did neither, and by making the unit too strong
necessitated the constant use of tractions in all caleula-
tions. Practically we have much more to do with the
refracting power of a lens than with its focal distance.
The refracting power is always the inverse of the focal
distance. The numbers of the old system give the
focal distance of the lens in inches, the unit being a
lens of oune inch with a refracting power of 1-1. There
is seldom need of this lens in practice, and it is not
put in trial cases.

To obviate these difficultics, many oculists offered
plans and introduced them at different conventions.
As a result, at the International Congress of Ophthal-
mology in 1867, a new system of numbering all lenses
according to the refracting power was proposed. After
a short delay, that which is known as the new or the
metrical system, was adopted. A lens of one metre
(instead of one inch as in the old system) focal distance
was selected as the unit, called a dioptry, and num-
bered 1. This dioptry (a metre) is the equivalent of
100 centimetres, 1,000 millimetres, or 39.33 English
inches. Thus by following the cardinal numbers, we
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have a series of lenses with an interval of one dioptry,
as No. 2 is twice as strong as No. 1; No. 20 twenty
times as strong as No. 1. Unfortunately there is need
of lenses weaker than one dioptry, and at intervals
between dioptries, so that this system does not after all
remove the need of fractions, and there are lenses of
.25 and .50 dioptry, 1.75 and 2.50 dioptries, etc.

For convenient reference and a ready determination,
the following tables are given:
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The equivalents, in English and French inches and in
Millimetres, of each dioptry or fraction of a dioptry

where the index of refraction is 1.5:

DIOPTRIES. FRENCH INCHES. ENGLISH INCHES. MILLIMETERS.
.50 73.8816 78.7416 2.000
75 49.2544 52.4944 1.340

113 36.9408 39.3708 1.000
1.25 29.5526 31.4966 ' 800
1.50 24.6272 26.2472 667
170 21. 1090 22.4976 571
2. 18.4704 19.6854 500
2.25 16.4181 17.4981 444
2.50 14.7763 15.7483 400
2.75 13.4330 14.3166 363
3. 12.3136 13.1236 333
3.25 11.3664 12.1141 307
3.50 10.5545 11.2488 285
3.75 9.8509 10.49>8 266
4. 9.2352 9.8427 250
4.25 8.6919 9.2637 235
4.50 8.2090 8.7500 222
4.75 7.7918 8.2886 210
5. 7.3881 7.8741 200
5.50 6.7165 7.1583 181
6. 6.1568 6.5618 166
i 5.2772 5.6243 143
8 4.6176 4.9213 125
9 4.1045 4.3745 111
10. 3.6940 3.9370 100
1 3.3582 3.5791 90
12, 3.0784 3.2809 83
13. 2.8416 3.0285 77
14. 2.6386 2.8122 7L
15. 2.4627 2.6250 66
16. 2.3088 2.4606 62
18. 2.0522 2.1872 55
20. 1.8470 1.9685 50
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The equivalentsin Millimetres and Paris inches where
the index of refraction is not 1.5 but 1.53, which is

generally more correct, and should have the preference.
NEW SYSTEM.

FOCAL DISTANCE IN | FOCAL DISTANCE IN | NUMBER IN OLD
DIOPTRIES. MILLIMETERS. PARIS INCHES. SYSTEM.
.25 4.000 148. 156.
.50 2.000 74. 78.
75 1.333 49. 52.
1= 1.000 37. 39.2
1.25 800 29.6 31.2
1.50 666 24.6 26.1
1.75 571 21. 22.3
2 500 18.5 19.5
2.25 444 16.4 17.4
2.50 400 14.8 15.6
3. 333 12.3 13.
3.50 286 10.5 11l
4. 250 9.23 9.78
4.50 222 8.22 8.7
5. 200 7.4 7.8
5.50 182 6.71 7fed i
G 166 6.15 6.5
7 143 5.29 5.59
8. 125 4.6 4.89
K 111 4.1 4.35
10. 100 3.7 3.91
Tk 91 3.37 3.56
12. 83 3.07 3.26
13, b 2.84 3.01
14. 71 2.63 2.8
15. 67 2.47 2.60
16. 62 2.3 2'44
1 59 2.18 2.30
18. 55 2.03 2417
20. 50 1.85 95
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The same when the index of refraction is not 1.5 but

1.53,, ete:
OLD SYSTEM.

FoCAL DISTANCE IN | FOCAL DISTANCE IN | EQUIVALENT IN
NUMBER. PARIS INCHES. MILLIMETERS. DIOPTRIES.
72 67.9 1837 0.54
60 56.6 1523 0.65
48 45.3 1225 0.81
42 39.6 1072 0.93
36 34. 920 1.08
30 28.3 766 1.30
24 22.6 612 1.63
20 18.8 509 1.96
18 7o 460 o
16 15. 406 2.46
15 14.1 383 2.61
14 13.2 357 2.8
13 12.3 332 51
12 1003 306 3.26
11 10.3 280 3.56
10 9.4 254 3.9
9 8.5 230 4.35
8 7.5 203 4.9
% 6.6 178 5.6
6% 6.13 166 6.02
6 5.6 152 6.52
51 5.2 140 i)
5 4.7 127 7.83
4% 4.2 115 8.70
4 3.8 102 92
3% 3.3 89 112
3% 3.1 83 124
3 2.8 76 13.
4 2.6 70 14.4
2% 2.36 64 157
21 2L 57 17.4
2 1.88 51 196




CHAPTER V.

HOW TO TEST THE EYES; TEST-CASES; DIFFERENT STYLES
EXPLAINED ; THE ADJUSTMENT OF LENSES OF DIFFERENT
POWERS TO COMPANION EYES; THE RIGHT EYE GENER-
ALLY THE ONE USED FOR FIXATION; POWER OF THE TWO
EYES IN FUSING OBJECTS; DISADVANTAGES OF THE LOSS
OF AN EYE.

To make use of these tests and to adjust lenses, ¢ trial
cases,” or ¢ test-cases” are necessary for one who is not
skilled in the branch of ophthalmoscopic optometry
that treats of measuring the refraction of the eye with
the ophthalmoscope.* This power is usually acquired
by oculists only, and even with them, advantage is de-
rived from being able to confirm their estimate of the
refraction when taken by the latter method.

These trial cases, when complete, are composed of
sample glasses of the various kinds known, with which
the applicant for glasses tries or tests his eyes himself,
the examination being subjective. When the correct
lenses are thus found by trial, the oculist orders dupli-
cates of such lenses for the patient to wear, they being
ground and set in any suitable frame as before indi-

* This subject is fully explained in the author’s work entitled ‘*“The Oph-
thalmoscope ; its Theory and Practical Uses.”
59
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K. XI.

NACHET’S SET OF TRIAL GLASSES.

Comprises when complete, 33 pairs each of spherical, convex
and concave lenses from 2 to 144 inches focus ; 22 pairs each of
cylindrical, convex and concave lenses from 5 to 144 inches
focus; 10 prisms of angles from 2 to 20 degrees ; 4 plane colored
glasses; one white glass disc; 1 half-ground surface ; 2 metal
discs with stenopaic slit, 1 metal disc with hole, and 1 solid ; 1
adjustable spectacle frame, with revolving graduated tittings for
holding the various lenses, and 1 single non-graduated.

This case has only one cylindrical concave and convex lens of
each number, and one trial frame.
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cated. With the ophthalmoscope, however, the ex-
amination is entirely objective, or the oculist names the
right glass unaided hy the applicant. Such trial cases
when complete are,as a matter of necessity, more or less
expensive. One of the best, though not complete,
known as Nachet’s, is represented in Fig. XI. Sucha
case is now quoted at $90.00 net.

One of the principal reasons why students and phys-
icians in general practice do not give more attention to
optical defects, has been due to the cost and supposed
intricacy of the glasses necessary. By the aid of the
metric system, simple combinations can be made with-
out any knowledge of mathematics whatever.

To render trial-cases as inexpensive as possible, in
order that more might have them, has been the study
of a number of oculists for some time past. As a
sequence, different cases have appeared as time has
elapsed.

One of these, second only to Nachet’sin point of
ulility, is the case arranged by Loring, and illustrated
in Fig. XII. Like the ophthalmoscope devised by him,
it is valuable, nearly equaling in efficiency those of"
larger size and more complete equipment. For those
pratitioners who have considerable fitting of Spectacles,
and are not pressed for time, 1t will prove especially

serviceable.
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Fig. X1L

LORING’S SET OF TRIAL-GLASSES.

Contains one pair each of the following dioptry numbers:

Spherical, concave and convex : 25,6, il 2 ST A TR
Cylindrical, concave and convex : $O5L I5 ] DN
Also a set of Test-Types, and a triple-grooved graduated trial-
frame, into which one, two, or three lenses may be slipped to
obtain by combination the desired number.
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There is, moreover, considerable advantage to the
comparatively inexperienced in having a pair of similarly
numbered glasses. With them both eyes can be simul-
taneously examined with glasses of equal strength.

The following numbers can be made by singly using,
or combining the numbers contained in the case:

Sphevigale 25 05, 1., 1.95 1.5, 1.95, 2., 2.25, 2.5,
2.75, 3., 580, 8.5, 3.75, 4., 4.25,4.5, 1.95, 5., 5.25, 5.5,
6., 6.2, G 1. 1.25, 7.5, 8., 8.25, 8.5,8.75, 9., 9.25,
90, |0 S 0 e (5 aREP S L 5 12 119,95, 19,5,
13,514, 1558

Oylindmicii 25 "5 St LD 5 e 15 9,995
2LD, 2.08,5555.2) . 3.0, 43:(D,4., 4.250sh 205, 5.25,
5.5, 6.

Its price is $14.00.

But in the endeavor to cheapen cases by removing
more and more glasses, their efficiency rapidly declines,
and one often finds that a case is expensive enough to
require quite a sum of money without being of suffi-
cient usefulness to compensate for the outlay.

Fig. XIII is a representation of a set which barely
escapes falling into this category; for I think when one
has to pay for it $12.00 (its. price), the sum has already
become so large that it would be better to pay more

and get a completer one.
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Fic. XIIL

CONDENSED SET OF TRIAL LENSES.

Comprises eighteen pairs each of spherical convex and concave
lenses from Nos. 5 to 60, directions and test-types for the testing of
vision and the diagnosis of some common optical defects. De-
signed for the general practitioner by D. B. St. John Roosa, M. D-
Contains no cylindrical, or lenses other than spherical.
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Fig. XIV is a representation of a case arranged with
a view to assist those who wish to pay the least pos-
sible for one that will enable them to test the refrac-
tion and diagnosticate diseases incident thereto.

Its total cost is $4.00,* a sum so small as to war-
rant its purchase by all, even though each has very
few cases to treat. With it, there can be diagnosti-
cated and fitted any case of refractive error that comes
in the range of the set deseribed before it, or that can
be corrected by any case containing only the ordinary
spherical lenses;and while it cannot be justly claimed
that it is as convenient or useful as the expensive ones,
it combines all that is essential for those who, having
few cases, wish to economize money at the expense of
time.

This lowering of the number of glasses without sac-
rificing the utility of the lenses is brought about by
combining them, when necessary, in a clip. Using
them singly, or placing one or more behind another ac-
cording to the following table, there can be formed all
ordinary, viz., the following

*Messrs. Duncan Bros., 133 Clark St., Chicago, will supply the case and
this book, free by express or mail, for $5.00.
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COMBINATIONS.
ErSmE | cowen | comoam  [SEESIET

5 e 5 — 5 1-72
i1 Je il — 1-36
1585 +1. + 5 —1. — 5 1-24
%, L5 =3 — 5 LR 1-18
2085 LR — G e 1-15
3. ol — 8 1-12
3.5 Jog k5 —% = 1-11
4. L5 ol — 5 Ll 1-9
4. 5 GLh = 5 — 5 gk b 1-8
5. AL 5 — 5 15
5.6 degt R 5 — 5 — & 1-6%
6. JL 5 ALl — =l 1-6
6. 5 LBl L B =R il — R
T LR ARl [ =5 e B el 1-5
745 L5 g e 5 ==
8. AL b — =3 1:44
8.5 by LBl 5 =g = 5
9. R e N 1-4
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F1G. XIV.

EMALL SET OF TRIAL LENSES.

Contains eight lenses; spherical, concave and convex: .5, 1.
3., 5., Dioptries.

The lenses are also marked in inches. It contains,in addition,
a triple-grooved clip for holding the lenses while testing the vis-
ion. When desired, a similarly grooved spectacle frame, by
which the efficiency will be greatly increased, may be ordered
with 1t at a slight additional expense.
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It is essential in all cases to test the eyes separately,
for it is not at all uncommon to find them differing in
their refractive power.

The lenses being marked in the metric system, as well
as in the old inches, in ordering Spectacles, it the new
system is used, the numbers should be designated by a
«“D” (Dioptry) following each number thus: .5D.,
1D etes : :

At first glanee, it seems to all that there could be no
objection to giving a glass suitable for the correct
measurement of the refractive power of each eye; in-
deed, it secms the sole and sensible way to meet the
anomaly. But as will be explained in Chapter VI., we
do not see with the eyes, they acting simply as an op-
tical box, but with the brain. Convex lenses enlarge
the image of an object, and concave ones diminish 1t.
If there be placed before one eye an enlarged image, as
would be brought about by the use of a convex glass
essential in the case ot a hypermetropic (over-sighted)
eye, and a diminished image before the other eye, as
would be produced by a concave lens essential in the
case of a companion myopic (short-sichted) eye,the effect
would be the same as in endeavoring to see two similar
objects at once with one eye. Neither would be seen
well, but both would appear ¢ fuzzy” and indistinct.
There are exceptions to this rule, as to all others, but
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the general principle holds good. The practical differ-
ence found to exist, if it does not exceed 1-48th or
1-60th of an inch, may be neutralized in both eyes by
the correctly fitting glasses; when it exceeds this, it
will be found the better rule to fit the better eye,
that is the one with the better sight, and give a cor-
responding glass for the other eye. It by no means is
always true that the eye with the better refraction is
the better one for vision, for it may be amblyopic, and
hence not see as well as the other which has the poorer
refractive power.

If, however, the eyes are to be used for any purpose
requiring accuracy of fixation, as in rifle-shooting, or the
determination of lines, as mn surveying, ete., it will
generally be found that the right eye must be the one
to be fitted; for on trial it will be found that we all
usually give the preference to the right eye in such
matters. This may quickly be made manifest on at-
tempting to place the finger in the line of vision when
both eyes are directed to the same object. It will be
found that the finger 1s in the way of the visual line of
the right eye, and this where both eyes are about the
same in visual power. Another good way of proving
this is, when both eyes arc in a casual manner looking
at an object in front of a prominent background, to
place a card in front of one and then the other. It
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FIG. XaVi,

Heavy, coin silver Spectacles, with octagonal shaped lenses and frames. Not very much
worn, the material used in the construction of the frame being too heavy to admit of popu-

larity.
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will be found that when the card is in front of the left
eye, the disappearance of that portion of the back-
ground directly in front of that eye will scarcely be
noticed, but when it is in front of the right eye, the
disappearance of the portion alone visible to that eye
will at once be missed.

Those who shoot much, as at a target, may find as-
sistance from what are known as shooting-glasses.
These Spectacles are made of ground opaque glass,
with a yellow colored disk in the center, the effect of
which is to define distant objects more clearly.

The stereoscope also affords a good test of this kind;
for a person with marked difference between the eyes,
cannot fuse the images well, and complains of their -
distinctness. Persons troubled with asthenopia (weak-
ness of vision) whether dependent on weakness of the
accommodative apparatus, the globe muscles, or of the
retina, usually quickly tire and complain of the fatigue
of looking through this same popular instrument of
diversion. :

The ascertainment of just where the trouble lies in
these cases is a matter of particular and careful study,
and requires an extended knowledge of the physiolog-
ical, pathological and optical questions involved.

One eye is not nearly as good as two, notwithstand-
ing such is commonly thought to be the case. Persons
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with one eye do not perceive as readily as those with
two, and where form and position are concerned, often
err in judgment. They also perform delicate operations

slowly, and often without accuracy.



CHAPTER VI.

HOW THE SIGHT IS MEASURED; OLD AND NEW METHODS;
THE ADJUSTMENL OF SPECTACLES IN GENERAL FOR MY-
OPIA, HYPERMETROPIA AND ASTHENOPIA ; GENERAL HINTS
AS TO THE CARE AND CONVENIENT USE OF SPECTACLES;
WE DO NOT SEE WITIH TIE EYES.

In order to make a practical applieation of Spectacles,
it is essential to have in addition to a trial-case, as de-
seribed heretofore, a selection from what are known as
Test L'ypes. For this purpose there have been - chosen
a carcfully assorted number from those known as
Jaeger’s and Snellen’s, which will be found in the back
part of this book. With these appliances any physi-
cian or surgeon may diagnose and fit any ordinary case
of refractive error. By them, also, the laity who are
remote from points where competent aid may be had,
will be greatly aided in the proper selection of their
glasses. Indeed, with a careful study of what is given
herein, they will as guides be far superior to that class
to whom in those districts, is entrusted this delicate
matter. It must not be expected that the more dif-
ficult cases will be quickly mastered; such should be

referred to one who has made of these subjects a study
73
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F16. XVI.

A style of lenses where no frame is used ; the bow and other
. parts being attached directly to the glasses. Greatly preferred
by some on account of their light appearance.
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sufficient to understand what is known, and to take a
comprehensive view of the wholé matter.

In explanation of these test-types and their names,
it should be understood that for a number of years
much confusion resulted from there being among ocu-
lists no uniform way of testing vision. To overcome
this, it was agreed, by common consent, to make use of
a set of letters drawn upon a given scale. Snellen and
Jaeger both devised such sets, and as each has merits
peculiar to itself, both are used; the former being
considered better for the determination of the acuity
of vision, and the latter for the ease of reading. Snel-
len’s letters are square and their size increases in a
definite ratio, so that each kind is seen at an angle of
five minutes, No. 3 being seen at a distance of three
feet, No. 2 at a distance of two feet, and so on. Asa
rule, these letters cannot be seen distinctly beyond
these distances.

Quite recently the standard of measurement has, by
vote of an International Congress, been changed from
inches into dioptries, so as to have a uniform standard—
the foot and inch, which have been taken as the stand-
ard, varying in different countries. This has been ex-
plained in a preceding chapter. The same unit. of
measurement, the dioptry, which was taken for the
measurement of Spectacles, as has also been explained,
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d than the

in Temples.” Notmuch worn, but suitable

firmer, and is more strongly fastene

A style of frame known as “Turn-p
for those who desire one which feels

usual kinds.
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is again used here. It is the equivalent of 39.3 English
inches; by calling it forty inches, which is correct
enough for all ordinary calculations, the change from
one system to the othercan b easily made.

A person who has normal sight reads the test types
at the distances corresponding to the numbers marked
thereon. Thus, if in feet, No. 200 is read at 200 feet,
No. 20 at 20 feet, and so on. The dioptry card is
divided into 60, 20, and 6 dioptries respectively, which
will be seen to be the nearest approach to the old foot
measure that could be selected and easy calculations be
retained. So that if the new system be used, No. 60
is read at 60 dioptries, (nearly 200 feet), and No. 6 at
6 dioptries, (nearly 20 feet), and so on.

Now, if an eye be suffering from diminished acuity
of vision, in order to gain large retinal images, it will
demand a larger retinal angle than five minutes to see
the letters, and hence No. 1 cannot be seen at one
foot, but for example, only at a distance of six inches,
and so on.

If, then, the card be placed at a distance of twenty
feet, or, according to the new nomenclature, at a dis-
tance of six dioptries, and the observer see No. 20 of
the first, or 6 of the second, plainly, his vision is per-
fect, 20-20ths, or 6-6ths. If, however, he can only see
that which should be seen at 70 feet, his vision is
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20-70ths, or about 2-7ths what it would be were it
normal. In practice the fractions should never be re-
duced, but.the.denominator allowed to remain the dis-
tance at which the test types should be seen, and the
numerator the distance at which they are placed. The
eye in a state of rest depends on the refraction alone,
but when viewing any object nearer than about eighteen
feet, the accommodation is used, so that practically
2-Tths is not 20-70ths. In the former case the ex-
pression would mean that the types used should be
seen at 7 feet, and were only seen at 2 feet, the
accommodation being used, or in a condition where
it might be used if not diseased, (an element always
to be borne in mind). In the latter case the ex-
pression would mean that the types should be scen
at 70 feet, but were only seen at 20 feet, the refraction
alone being used, (as the distance at which the types
were placed was such as to preclude the use of the ac-
commodation, for it must be at rest at a distance of 20
feet). Moreover, there is some advantage in using the
scale of tens when fractions are involved, as will be
seen when the adjustment of lenses is attempted.

Jaeger’s types are not square, but similar to those in
ordinary use. We have already become familiar with
them in ordinary reading, hence they are the more
readily secn and recognized.



SPECTACLES

80

Fi1c. XIX.

is very much

plated,

when nickel-

L]

which
worn. Preferred on account of its delicacy and genteel ap-

pearance.

’

A light steel frame
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Other styles have been devised, but, as those described
are in general use throughout the civilized world, a
description of them seems superfluous.

Under the various heads of Hypermetropia, Myopia,
ete., where the subject is further considered, hints are
given as to the correct way to adjust glasses. The adjust-
ment of glasses for asthenopia (weak-sight) is not con-
sidered, because they ought not to be worn for such
an affection unless medical means fail. Much can now
be done by remedies exclusive of lenses, and the too
common habit of putting on lenses tor this trouble
ought to be abandoned, unless done by order of an
oculist. But there are several little points that assist
in making their use pleasant that belong to no one
heading; hence they will be considered here.

To one who is familiar with the great value of Spec-
tacles, it is annoying to see what little care is taken
of them. Some persons will go a whole lifetime obey-
ing the most trifling superstitions regarding the wetting
of their eyes with saliva before opening them in the
morning, or always putting their head in the wash-
basin and turning it over sideways to prevent injury to
the delicacy of the lid movements, etc. Then, when
age comes on and Spectacles are a necessity, they will
struggle with a scratched, greasy pair, trying to see
some dim embroidery or mechanical work, until weak
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F16. XX.

Hard-rubber frames, with steel spring ccvered with serrated edges of

A popular style with those who do not object to the bulky

hard-rubber.

frames.
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vision becomes fixed, accompanied with red and un-
sightly lids. Such persons are also, as a rule, the last
ones to change for a new pair, and multiplied defects
increase the dimness of the already troublesome vision.

Eye-glasses are nearly always worn pinching the nose
too tightly; this is not only wholly unnecessary, but
unpleasant and not entirely free from danger. The
pressure on the nose may cause trouble with the ducts,
and, as has been said before, this may be the cause of
more serious qifﬁculties. If the spring be too strong,
heat it a little in a flame, and carefully bend it until it
is of the requisite strength.

Neither should the glass be worn so near the eye as
to gather the moisture or rub against the lashes. At
the best, lenses grow ¢ steamy” on going from a cold
to a warm atmosphere, or the reverse. This becomes
a serious annoyance when it is complicated with any
other apparently trifling errvor.

Do not buy a fine pair of glasses, and then spoil
them by serubbing them, when soiled, with anything
that comes handy for the purpose. Good lenses are
quite easily scratched. Use a piece of chamois skin, or
what is.known as wash-leather, to clean them,and then
put them in a case.

Always have eye glasses attached by a cord to
the person who uses them, for this will save breaking
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framed lenses similar to those worn in hard-

Preferable to those of heavier manutacture.

A style of gold
ruabber frames.
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them by accidental falls, not to mention the frequent
searches for them, which is so vexatious to those re.
quiring their aid. A hook to be pinned to the clothing,
illustrated in Fig. XXXIII, on which they may be
hung, will also be found very useful.

Short-sighted glasses should be worn near the eyes;
over-sighted ones not necessarily so. Astiomatic glas-
ses, should be carefully kept in the exact position
ordered by the oculist, otherwise they impede, rather
than benefit vision.

Finally, it should be understood that we do not see
with the eye, but with the brain; hence it is that the
eye may be perfectly fitted as to its refraction, the
image perfectly formed, and yet no vision be present,
the sensorium taking no cognizance of the image pres-
ent. A remembrance of this fact, which can only he
diagnosticated by a competent medical person, will
afford a solution to many otherwise unsolved, and
seemingly incomprehensible, optical problems.



CHAPTER VII.

THE ADJUSTMENT OF GLASSES FOR HYPERMETROPIA ; DIREC-
TIONS FOR BEGINNING THE EXAMINATION IN CASES OF SUS-
PECTED NEED OF GLASSES FROM ANY CAUSE.

A person desiring glasses for hypermetropia, or
whose vision is suspected to be imperfect, should be
seated at twenty feet from No. 20. If every letter
scems black and the outlines of the letters clearly de-
fined, he apparently has normal vision for distance,
but may still be over-sichted (hypermetropic). In
order to determine this, place in front of his cye a
plus 72 inches lens, and let him look at No. 20.* If
the letters are slightly dimmed, or less distinctly seen,
the eyesare normal for distant sight. If, however, with
such a lens the sight continues as good as before,
try a plus 36 inches lens; if he still sees as well, try a
stronger, and so on until he says the letters are getting
dimmed. Themanifesthypermetropia is now overcome,
but most likely there is some latent. The strongest
lens with which sight is as good as it is without

* The difficulty of adjusting lenses by the different systems of nomen-
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