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is rcquired in centinetres or millimetres,
then divide the number into ioo for the
former, into' i,ooo for the latter. 21
centimetres or 25 millimetres equals i
inch ; therefore a 51) lens has a focal
length of 3 ilches, 20 centimletres or 200
millimnetres. By dividing the focal length
in inches into 4o you get the refractive
pwer of the lens. If the focal length is
known in millimetres, divide into r,ooo to
get the refractive power. Thus the focal
length of a lens is 200 mnillimetres; then
1..o - 51>.

The inch in various countries differs,
so that thet :.umber of a foreign (lot
English or American) muade lens num.
bered in inches is different fromt the
hone.made article. The French inch is
longer than the English, and it only takes
37 of thei to înake a metre, Vhgile nearly
.4o English are required. A No. iS iens
of F·rench make is about cquivalent to a
No. 20 English or Anierican. The diop-
tric scale is, however, the saine the whole
world over.

l'hie only neasurenent of refraction is
by diopteis, that nust hie remenmbered.
vou cannot mneasture refractiun b> inches,
nor can you ncasure focal length by diop-
ters. So many diopters represent so
much bending power of the lens ; so maany
ilches or centimetres focal length repre-
sent the distance behind the lenls at which
the locus is obtained.

The eniployiment of the dioptric scale
of measureient and the thoroug'h grasp.
ing of the fact that a certaim numbter of
diopters means a certain quantity of re-
fraction facilitates in an extraordinary
degree the comprehension of defects of
sight and the proper correction by
lenses.

A convex or positive lens is known by
the following tests

(i) It is thicker in the centre than at
the edges.

(2) It magniefis when the object of
vithmi its focal length.

(3) It gives a positive foctus, sO that a
real siage of a bright picture, such as a
candIe flame, a doorway or a window, can
be nbtained hy it and thrown on to a
screen.

(4) If an object distant a few feet be
looked at through the ]cls and the latter
muoved, then the object will appear to
nove in the contrary direction.

A coicave or negative kis is knownI
by the following tests, which are exactly
the contrary of those that prove a convex
leis:

(a) It is tinler in the centre thai at
the edges.

(2) It dimimîshes objects looked at it
through it.

(3) Il has no real focus, so no image
can be got on a screcti. I has only a
negative focus, and gives only a virtual
image by pr jecting the rays bachwards.

(4) When noved in any direction, an
object scen through iL appears to niove in
the saine direction as the lens.

If a lens made of plain glass be held in
front of the eye, the rays froni an object

looked at aie perpendictular to t
of the lens; there is no refra
object looks exactly the saie
piece of glass were held betwee
the eye, and if the lens bc iove
ject remains stationary. This
lenses by Iîoving themu in front
and noting whether the object
ioves ina c1 contrary or in

direction as the lens is by far
plest and nost perfect nethod
guishing bettween convex and
lenses, and is practically the
whei the glass is very weak. I
times rather hard for beg'nner
ceive the direction of the mnove
a little practice soon over coies
culty.

The lens must not be moved 1b
and forwards-that only con
imust be held between the first f
thîumb, about eighit inches in fr
eye, and ilmoved directly down
one clean mnovemnent. The obje
at should be a thin, horizontal
as a shelf. When the lens
mîoved down, youi vill be looki
horimntal isne throtugh the extre
part of the lens, and will be ab
at the saine tine, the line on e
of the lens (sec Fig. 21). If tI

L
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te line £eei througli the lens
tinuous with the parts seen ou
lens is a plano, as in A, Fig. 2

part of the line secen throigli t
lower tan tne otlther parts, the le
cave, as il B, Fig. 21. If the p
line seen througlh the lens is li
the other parts, the leis is coln

, Fig. 21. The lens shoud no
too close to the eye ; as then
not sec on either side of the g
however, the lens bc a strong c
must be brought closer, or youi w
able to sec througlh it at al; bu
cases the miovelient is so very
that there is no difticulty in de
io the positive or negative refrac
should be noted that the dev
the object is always in the dir
the apices of the prisis of which
is practically forned.

If a strong convex lens b
through when leld a certain
away greater than its focal les
instance, if a 5-inîch convex lenîs b
inches in front of the eye, th
light passing througlh it will hîavc
a focus and crossed in the air,
therefore, enter the eye divergen
thet movement of the object
leis is novcd will lie the sanie
a concave lens.

You will not, however, be
mnakc a mîistake in such a cas

hte surface
ction, the
as if no

i it and
d the ob-

test of
of the eye
looked at
the saie
the sit.
of distin-
concave

only one
t is solle-
s to per-
lent, but
that difli.

thickness of the lens in the centre alone
will show its kind of refraction without
any special test, besides which the object
is seen inverted, the rays of light having
crossed before entering the eye.

You will find it of the greatest con-
venience to get an analyzing card, as in
Fig. 22. It consists of a sheet of white
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ackwards cardoard about ft. square, v a dean
fusses; it uiigtagi crs lvrial niniger and hoinonts of the ~ack~u~t~hoîotally. Thiis should bcecniployed
MILafdsh for ail testais- an d iîeutraliiingý of lenses ofwVards by 0Z
ct looked description. I is eually good for
line,osucl sphericals, cylinders, or prissucs, hd for
has been is lest used at a distance ofahout Io fi.
ng at the y tht displacement of the horizontal
"me upper liste on tht anal) in, card %vhesî Ille lens is
le to see, oved 'erticall> downwrds, it is easy to
ither side Iltutralie sud lcarn the îuîîber of i
le part 0 uknown ]cis. Firbt, note if it bc convex

Cb or concave. If i li concave, put over it
td a convex as ear the nber as you cr

judge; thee ise th two lenses togeter,
and, if tte heovtm:nt he stili liat of a
concave, tht: nestraizing convex is not
strong enouglu, and yoîî nust try a stroîîg-
er convex Jeuis. If %viîlî Ille Frst neutraliz-
ing yous you try you find th anovelent

be rosi- of tht: two conibisied to be tliat of a con-
side, the veX, tlle lt:utral:zîîg convex ]ens is too
I.If tht: strongo, and you înutst try a1 veaker ont:.

lie lel is By rt:dtciîng or i ncreasing dte strength 'of
is co- the eutralizer, you beill prescntly find

artof ht:that coivt:x lens which, wliuî plact:d over
tro hn tht: concave, vill cause absolut:ly îîo dis-

Si placemet of th Zint whsuc thh two

cidin as la

t tic lild "oFterae un'oved; :'ley wi'li act as pla il'
you eaui- glass (refer to Fig. 13). :111e uunniiber of
:îass. Itht: iieutralized concave as the: saine! as

.'vxi that of the îîataîigcouvex. To find

tion.e~ It

'ill it:b the rîutnber of aui unkiovl coni'ex ]Cens,
ttii snttrliin uist, of course, bc doue

decidedi 'viî Cocv l esaymor
'cid ing as V-lientelnsi ey tog sy î
lion. Ih nta 1)tioni diffiult to get an absolute

of urli-to heewl always he souteiation of .
ection ofsight movenient in tht peripheral (Out.
I tlt: Zenls Siot:> portion of tht: leuses, aithouglu tîcar

tht centre there wilI he practically eonn

e looked when lise proper neutralizer is applied;
distance anylîow, te latter will cause decidedly

ngth ; for less novcnit than cither the iext
e held 10 stronger or he sien veakcr ]eis, so tlat
e rays of you calînot fail to lTr the right nnber.

comle to Thsaiuetge opIc

and will, '" I
t, so that aberration, or, more likly pcrhaps, (or
Vhe:n Ilt: the ollowing rcason.
as thiat of

iable to A substance very like vinilliu bas been
e, as Ill obtained, but only i very mitet quatity,

hozotall. Ti sof cloves.


