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REFLECTION.

All hodies reflect light, and it is only
Ly meaus of this reflected light that
opaque bodies are rendered visible.
Such bodies as the pages of this book
reflect light in all directions, giving us
the impression of an illuminated surface ;
this 1s called “ frregular ™ reflection. But
smooth surfaces, such as polished metal
or glass, reflect rays of Jight which fall
upon them in a regular manner and in a
definite direction, such being called
% yegular " refiection, and is that which
we are now about to consider.

Reilection of light means the tuining
back of a beam of light by means of any
polished surface, and is governed by the
following law, viz.: * The angle of reflec-
fion is atways equal o the angle of inci-
dence ; and the incident and rcflected rays
are always in ke same plane” ; i.e, on
the same side of the reflecting surface as
is the perpendicular of this surface.

In Fig. 6, A is a beam of light which
strikes a mirror M, and is reflected in the
direction B. A is what 1s termed the

Fig. .

“inc'dent” ray; and B, the “reflected ”
ray ; and the point O on the mirror, the
point of incidence.

The dotted line extending from the
incident ray A 1o the reflected ray B is a
quarter of a circle, and contains, as you
know, go degrees. Another dotted line
XO is drawn perpendicularly to the
plane of the mirtor M, dividing the circle
into two parts. The angle AOX is the
“ angle of incidence,” and BOX the “angle
of reflection,” which, according to the
above law, skould be equal, and which,
in fact, are equal, oecause the line O X
cuts the circle equidistant from its ends;
hence cach angle AOX and BOX will
contain half of go degrecs, r.c., 45%. No
difference in what position the mirror is

turned these angles will always be found
to be equal and in the same plane.

Fig. 7 proves this: AA is a semi-
circular piece of wood. Round this a
piece of graduated metal or cardboard is
placed, having a vertical slit A init. A
rod B is made to rotate on a vertical
axis upon which rod is placed vertically a
plane mirror F. The incident rays of
light passing through the slit A will bhe
reflected at an angle equal to that made by
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the incident rays with the mirror : e.g., if
the pointer be at, 10° the reflected
rays will be at 20°. Il the pointer
be at 0% as in the figure, the
incident ray will be reflecied back upon
itself of course; because the incident
ray is perpendicular to the plane of the
glass.

A ‘*‘mirror” in optics is any polished
surface which reflects rays of light in a
regular manner, and are usually polished
glass or metal and of three kinds : aue,
like our looking-glasses; concave, as the
inside of a watch glass; coneer, as the
outside of a watch glas=.
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“I'he appliauces needed by the optician
are nol numerous, but no greater mistake
can be made than that of buying inferior
articles such as render the work that is to
be done more difficult, longer to achieve,
and not so perfect when achieved. More-
aver, it should he considered that ap-
pliances are bought for a lifetime, and,
therefore, any small extra outlay on them
is spread over the long number of years
during which they are in use and the
means of making profit for the optician.
Time is alimost equivalent to money, and
if time be saved and crrors avoided the
profit on optical work 1s increased.

Chief and foremost is, of course, the
uial case, which, if complete, coutaius

almost everything that is needed. There
must bein it a full range of lenses, con-
vex and concave sphericals from o.25 to
20 and convex and concave cylinders
from o.25 to 6%, ‘T'hese wust all be in
pairs, and should be mounted with rings
and handles, so that, when in use, they
are kept clean and do not require con-
stant wiping. The frequent cleaning of
trial lenses when handled occupies quite
a considerable time, and time that is
spent uselessly, besides which, this fre.
quent rubbing of their surfaces tends to
scratch the lenses and causes them to
soon lose their high polish. Unmounted
lenses, moreover, are very liable to le-
come chipped. The bhandles facilitate
the taking of the lenses out from the case
and inserting them nto the trial frame,
or vice versa, and renders easy the neces-
sary rotation of cylinders.

‘The rims themselves should be made
so that the lenses can be inserted into the
trial frame with either face to the front,
and not as some are made, so that they
can only be inserted one way. They
should also be made so that the lenses
be secured by screws in order that if one
be broken it can be easily replaced. This
is not the case when the lenses are re-
tained by bending the rims over their
edges. Both rims and lenses should be as
light as possible. It is also advisable to
have the convexes and concaves mounted
in rings which are of different color, say,
the one lot wlite and the other yellow,
so thata mistake cannot be made between
them.

The case should contain a sufficiency
of pnisms, the lower numbers, say from 1
to 4%, being in pairs, and in addition to
these and the sphericals and cylinders,
all necessary discs, such as the opaque
and black discs for occluding the eye
not under test, the stenopaics for testing
astigmatism, the pin-hole disc for de-
icding as to whether a case be correctable
by lenses, the Maddox rod, the double
prism, ctc., for testing the motor vessels,
and some colored glasses, one each red
and green and others smoke and blue of
different shades.

. The lenses must be ground on dioptric
tools, and not on.those of the inch sys-
tem, and numbered in diopters only, and
the numbering should not bé scratched
on the lenses themselves, but be stamped
on the handles, aiso the numbers should
be quite distinclly marked on the di-
visions of the case pertaining to each
lens. It goes without saying that each
lens must be true as to the power marked



