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11-2 hitres of hydrogen at 0° C. and 760 mm. weigh 1 gram.

11.2 . oxygen () [ (U [ [
112 *  nitrogen ¢ « “ 14 @
112 ¢ chlorine ‘o « “ 356 ¢

In the case of compound gases, tho molecule generally occupies the
samo space as & mulecule of hydrogen.

Thus, 112 litres of hydrogen and 112 litres of chlorine give 22°4
litres, i.e., 2 (11-2)litres of HCl weighing 1 4 356 = 365 grams.
Hence 11-2 litres of HCi weigh § of 3656 grams = 1825 grams, or
one half tho molecular weight of the gas.  Again, twice 112 litres
of hydrogen and 11°2 litres of oxygen unite to form 22+4 litres, 4.c.,
twice 11-2 litres of stecam, weighing 2 + 16 = 18 grams, Hence,
11-2 litres of steam weigh 3 of 18 grams, that is one-halt the mole-
cular weight of the gas. The same thing is true of nearly overy
compound gas, so that it is generally stated that the density (or
number of times heavier than the same volume of hydrogen) of a
compound gas is equal tu half its molecular weight. Whon we
remember that the atonue werzht of & compound gas is half
the molecular weight, we sce that the law covers compnund gases
as well as simple ones.  The molecule of an element is composed o
two atoms as O Cl,, &c., and the woleculo of the compound gas
occupies the same space as vne ut these, say the hydrogen molecule,
Nouw 1t 18 the atom of hydrogen, not the molecule, which is
taken as the unit, hence it is plain we must divide the weight of the
compound molecule by 2 to eompare it with the hydrogen atum.
Thus earbonic nxide, CO, has two atutus i cach molecule, one
weighing 12 times and the vther 1o times as much as the hydrogen
atom. Each molecule of CO is therefore 28 times the weight of
a hydrogen atom. but each mnlecule nccupies twice the space that
a hydrogen atom does.  Therefure, as wo cunupare eyual volumes,
the density of CO wust be half of 28, or 14.

This law may be stated mn several ways, but all amount to expres-
sions of the same fact. The student should reduce the following
statements to identities for himsclf. The weights of equal volumes
of gases are identical with their atomic weights ; equal volumes of
gases contain the same number of molecules; the molecules of all
gases occupy the same space ; the densities of all gases are the same
as their atomic weights ; the densities of gases are half their mole-
cular weights.

Phosphorus, arsenic, arsenic trioxide,zinc, cadmium, and mercury
in the form of vapors seem to be exceptivus to the law. The
weight of* une voluwe of cach of the first three 1s the same as the
weight of fcur volmnes of hydrogen, while that of the rest is only
cqual to the weight of one volume of hydrogen instead of two vol-
umes, as required by the law.  These apparent anomalies may yot
be explained as the scicnics advances,

In many works the weight of one hitre of hydrogen under stand-
ard conditions 18 called a Crith, so that 11-2 criths (nearly) =1
gram or one crith = *0R9G gram (nearly). Alsu, we have 16 cniths
of hyIrmgen = 1 crith of uaygen, 14, 39 9, &e. criths of hydrogen
= vne of nitrugen, chlonue, &e.

It 15 plan that1f we divide the weight of 2 mnlecule by the weight
of ene atom the quatient is the nuwbet of atums in the mulecule,
in other words the mulecular weight divided by the atomic weight
gives the number of atoms. We can therefore determine the for-
mula of a compound if we know its precentage composition.

Thus, if 2 compound have 72-73% f xygenand 27 27., of carbun,
we have 7273+ 16=4 5456

27 27+-12=2-2725
That is, the number of atoms of oxygen is to the number of atoms
of carbon as 4°5436 - 2:2725, or, allnwing for errursin experiment,
a3 2-1. Hence the formula is CO,, C,0,, C,0,,
Ca0yn.  The simplest furmula 18 CU,, carbome dioxide.
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or generally | two, and thusstimulate the class to exertion.
| should be allowed for the writing of the composition and ten minutes

The process is simply the converso of finding tho percentage of
each ingredient when the formula is known: see provious lessons.

{To be continued. )

HOW TO TEACH COMPOSITION.

BY WILL. F. SMITH.

The teacher should give instruetion to children of ten years of
age and upwards on this all-important branch. Take a class o
pupils whose members are capable of reading with ease, oxtracts
from second reader. The first step is familiar conversation. ‘Take
some object with which the pupils are well acquainted and get them
to tell you its parts and characteristics—e. g. The Cow.

Question—-What has & cow ?

1st pupil——Horns and ears.

2nd “ —Eyes,

3rd ‘¢ —Tail, legs and mouth.

Question— What are the eyes for ?

Whole class—To sce out of,

The teacher ruay here give briefly the real use of tho eye and

f | other organs. Bring up stmple points as to the characteristics of

the animal.  Give a thurvugh dnll vn the subject and then say
*“Tell me what you knuw abouat the cuw {* They have the 1deas
and need only express them. By practice they will be cnabled to
tell intelligibly what they know. Do not at first hamper thom with
grammatical accuracies. If you do, you will but, intimidate.

our first object is to secure, on the part of the children, self-confi-
dence in relative conversation. Subsequently you may correct an
ambigunus or lonse eanstruction, but do nut be tuw emphatic on this
score or confidence will be lost.

When the second class pupils have been promoted to the third
reader, the teacher should read an oxtract which is expressed
simple language and on some non-abstract subject. Lotit be read
slowly and emphatically in order to impress theideas apun the pupils.
Then order them to produce the extract in their own language. It
will be well to put the extract in their hands after it has been read,
so that it will bo purelya test of practical language growth. Simple
subjects should a{)vmys be taken at first for it s a language test
required and not an inquiry into the child’s knowledge or an incen.
tive to imaginative productions. Theaim isto have aimple thoughts
expressed in plainsimple language. It will be well to placesugges-
tive headings on the board in connection with the subject named.
This will not bo telling but will lead out the ideas. The direction
of the stream is given and the source will thus be the inore easily
discovered and its afiluents explored. Attention must now begiven
to the construction of sentonces. Hand in hand with the subject
of composition should go the subject and study of grammar. They
are twin sisters of sensitive natures and must not be roughly treated
or separated.

In most cases the only training a child gets in this important
branch is by a subject assigned to be written on at home. The pupil
will perhaps bring in a scrawl of ten or twelve lines of which the
last two will be the startling fact that ' This s all at present.”
This performance accursin most cases unce & weeh.  The teacher
may glance over them and say that they must be longer next timo
and this is the last of the study of compusition for that week.
Such dallying as this will be of little avail, if any.

Tn teaching a third class this subject I would advise s course
something like this ©  On your tine table give this subyect as much
prominence as history or geography. Let there bo a classinsession
twice a week, une subject unly to be considered fur the two lessons.
Tn the first lesson commence as you would wmith the second class—
have o familiar chit chat un the subject. Draw ouat the 1eas of the
class individually. Place on the board one or two suggestive head-
ings and ask the class for others. Having obtained a number of
distinct leaders you may now search for the branches and twigs.
Get all you can cut of the class first and then draw vut what 18 -
necessary by hints and suggestions. This accomphished, give a
therough drill on the ground gune over, aud then dismiss the class,
In the sccond lesson tho teacher will repeat what was done in the
first in order tosavo time. He will give what ho considers necossary
informatinn and then order the class to ““ write upon the subject.”

Heshould superintendand assist any one that is lagging, byahintor
Abuut fiftcon minutes



