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The @orld.

One of the foulest blots on the later pages of United States
history will be the outrage recently perpetrated on the Chinese
at the mining district of Rock Springs, Wyoming. The mining
company had imported a large number of Chinese to take the
place of discharged whites. About rgo white miners, armed
with guns, attacked the Chinese quarter, set it on fire, shot
down in cool blood some forty or fifty of the unresisting fugi-
tives, and drove some five hundred of them to the adjacent hills
to starve. A more cowardly and brutal deed can scarcely be
conceived. Suppose the victims to have been Americans in
China and their murderers Chinese, what would the great Re-
public say and do?

The September bulletin of the Ontario Bureau of Industries
shows that the fall wheat crop of the Province is excellent
reaching the high average of 24.3 bushels per acre, and indi.
cating a total product of 21,280,543 bushels. The spring
wheat has been unfortunately very badly damaged by rust ; in
fact, the crop throughout Western Ontario is almost totally de-
stroyed. Much of itis not worth threshing and farmers in
many localities are cutting it for fodder. In the Eastern part
of th: Province, the great spring wheat region, the reporis are

The question to be decided by the race between the Eng
lish yacht “ Genesta” and the American yacht * Puritan,” is,
according to some humorist, whether a plank can be propelled
faster through water on edge, or on the flat. The “Puritan ” is
comparatively broad of beam, and requires only some twenty or
thirty tons of lead ballast to enable her to stand up under her
immense load of mast and canvas. Instead of a keel proper
she has a centre board which can be raised or lowered at plea-
sure. The “Genesta” is sharp and deep, and has her equili-
brium preserved by about seventy tons of lead in her keel. The
question has raised a great deal of fecling, not the best-natured
but the handsome conduct of the owner of the “Genesta” in
refusing to accept the race as a “ walk over,” when the judges
unanimously gave him the option, in consequence of the foul
caused by the * Puritan’s” violation of rules and consequent
collision, have done much to restore a better humour.

BUSINESS ANNOUNCEMENT.

We have to announce to our subscribers and all others
interested that a change has been made in the management of
the CaNaDA Scuool JournNaL. Mr. J. M. Kennedy who has
been business manager since the JOURNAL began to be issued
as a weekly retires to accept another position, and Mr. J. L.
Robertson, having purchased a large interest, assumes from this
date the entire charge ot the business department. It is
unnecessary for us to say a word in reference to either of these
gentlemen, as both are well and favorably known to most of
the patrons of the Journar. Mr. Robertson does not take
hold of the work as a novice, as the JoURNAL prospered under
his hand for several years when it was being published as a
monthly. Mr. Kennedy was unable to give his time exclusively
to the work in consequence of various other engagements,
but Mr. Robertson, we are glad to say, will devote all
necessary time and attention to the management of the
JournaL. He is determined to make it a still greater success
in the future than it has been in the past, and those who know
his thorough business habits will know that he is the right man
in the right place. All business communications addressed to
him at the EpucaTtionar EmporiuM and office of the CaNaDa
SCHOOL JOURNAL, 423 Yonge St., Toronto, will receive prompt
attention.
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Tie School,

Question Drawer next weck.

In response to requests of teachers we commence in this
issue the publication of the last Entrance Examination Papers.
These will be continued in future numbers.

Apropos to the incident of the clerical advice referred to in
another paragraph, it seems to us too high ground cannot be
taken by the teacher in church or school against the vice of ly-
ing. Truth is one of the eternal laws of the universe. It is
based on the very foundation of our nature. It underlies the
whole superstructure of confidence between man and man. A
conymunity of hars would be a pandemonium. Law, order,
business, social intercourse, everything that makes life worth
living would be undermined and tottering. Once admit with

the clergyman 1n question, that Jymg may be justified under‘

certain circumstances, and you make honor a myth, and mor-
ality a dream. Truth is dragged down from heaven and
trampled in the nire of human expediency. It isbut a matter
of profit and loss, a thing of barter. If this, that and the
other gain in money «r personal salety, warrants the lie, who
shall draw the linse, and where? Let Canadians ever and
everywhere be taught that “ nothing needs a he.”

The clergy take it upon themselves to eahort teachers to
have a care in culuivaung such moral qualities as honesty, hon-
or and truthfulness in their pupils. This is all nght and pro-
per, and most teachers will gladly *suffer the word or exhorta-
tion.” But alas, for poor humanity! Happily there are not
many clergvmen like the English Liberal one who lately ad-
dressed a circular to his parishioners in regard to their political
duties, 1n which he distinctly advised the poor clectors, enfran-
chised under the new act, if they had rezson to fear loss of em-
ployment as a result of voting according to their convictions,
to lie deliberately to their employers, rather than vote against
their consciences. It is no wonder that the Bishop of
Carlyle felt called upon to denounce such monstrous teaching,
but it is ominous that a leading Canadian journal should be
found half-condoning, half-apologizing for so grave a violation
of the simpler code ot manly, nut to say Chrisuan honor,
One of the benefits lovked for by thoughtful men from the ex-
tension of the ballot 1s believed to inhere in its educational
power. It would be sad indeed 1if 1ts first educational influ-
ence should be in the shape of a direct training in the mean-
ness and cowardtce of iying.

Normal School and other students will learn, we are sure,
with much satsfaction that the ** Elementary Chemistry,” in
this and subsequent numbers, 1s being specially revised for the
Jourxar by Dr. Kirkland, Principal ot the Normal School
These lessons were onginally prepared by Dr. Kirkland for
The School Exammner, and arrangements have now been made
to have them revised by the author, so that they will conform in
every respect to the present requirements of the Normal Schooy
course.

| Schools.

We have received of late from subscribers an unusually large
number of complaints of non-delivery of Tne Jounnal. These
are explained in part by the fact that the paper was issued only
on alternate weeks during the holidays (July and August). Our
arrangements in this respect were fully announced in the Jour-
NaL, but the announcement seemns to have escaped the notice
of a number of subscribers. Apart from this, however, there
seems to have been altogether too much irregularity in the de-
livery of the paper-—an irregularity for which we are unable to
account. We regret the fact and ara chagrined and annoyed
by it.  We hope to be able to supply missing numbers in most
cases, and the attention of the new business manager having
been specially called to the matter he will spare no pains te in-
sure careful and punctual mailing. He will be glad if every
subscriber, who fails to receive his JournaL duly, will notify
him without delay.

We hear 1t rumored that the Minister of Education is about
to authonize the preparation of a Sixth Reader for use in the
It 1s to be hoped that this is not the case. In the
opimon of many of the best educators we have too many scrap
readers already, and it would greatly promote both good read-
ing, and the taste for good literature, if select, complete works
of the best authors were substituted for at least the fourth and
fitth readers already used. 'T'o carry the process of the manu-
facture and use of these books further would be to flyin the

jface of the opimons of those most competent to judge and

to choose retrogression rather than intelhgent progress.

"Che latest educational report for Great Britain and Ireland
shows that about 30 per cent. of the teachers are now furnished
with residences free of rent. Next to a handsome increase of.
salaries we know of nothing that would be more effective in
improving the status of teachers and securing and retaining
good men in the profession in Ontario, than to provide com-
fortable residences in connection with the schools, especially
in country districts where it is often very difficult to find suit-
able houses for rent. This circumstance alone has, no doubt,
much to do with driving married men, and those wishing to
marry, out of the protession.

Several parties have of late written to the Afas/ complaining
of the-exorbitant price charged for the new drawing books. It
15 said, and so far as we have observed, is uncontradicted, that
these books for which 1o cents is charged, could be produced
for 3 cents, with a profit. If this is so the arrangement isa
monstrous imposition upon the public, out of which the pub-
lishing company must make a large fortune in a very short
ume. According to the computation, which is certainly a
moderate one, at Jeast 4oo,000 of the books will be required
per year in the schools. This makes a net gain of $28,000
per year to be divided between the publishers and the retail
dealers.  As the latter receive only a fixed percentage on the
selhing price, the publishers of these books, like those of the
readers, must have a decidedly “good thing.” The same pro-
cess will be repeated, we suppose, with new geographies, gram-
mars, &c., as fast as these are authorized. The fact is the
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whole system which permits the Education Department to have
relations with the publishers, and to make fortunes for them,
as it eviden:ly can, at pleasure, 1s one of the worst conceivable.
The wonder is that the intclligent people of Ontario can sanc”
tion it.

EDUCATION AND CRIME.

“Knowledge comes, but wisdom lingers.” ‘Lhe laureate’s
aphorism is as true of the race as of the individual. The whole
history of prisons on the one hand and public schools on the
other proves it. The day is near when all intelligent people
will look back with amazement, not unmixed with horror, on
the manner in which the most enlightened nations, even in the
latter Ealf of the nineteenth century, dealt with their street waifs
and juvenile criminals. To suffer thousands of orphaned, or
worse than orphaned, children in every great city to grow upin
sinks of material and moral filth, in training for lives of vice and
crime, is a folly surpassed in depth and culpability only by the
infatuation which hands over the youth convicted of his first
offence to he branded with the infamy of a jail-bird, and made
the constant associate of the most confirmed criminals. Is it
any wonder that the prisons are crowded with inmates and the
streets dotted with detectives? Is it any wonder that people
everywhere are crying out that free schools and universal (?)
education are failures, so far as their promised results in anni-
hilating crime are concerned ?

We know of no two agencies which to-day contain the
promise and poicacy of so much good to society as the Indus-
trial and Reformatory Schools which are springing into exist-
ence. They are but in their infancy asyet, but already they
are accomplishing wonders. According to a recent report of
the Inspector of these schools in Great Britain there were in
1884 no less than 6,360 youths in the reformatory schools, and
19,483 in the industrial schools. This means a total of nearly
26,000 boys and girls of the most destitute and dangerous
classes being trained systematically for lives of honest industry
and uscfulness. :

But what of the results of this training? To what extent is
it successful in cradicating the taint of evil too often born in
the blood, or vagrant and vicious habits too often bred in the
vone? It would be idle, of course, to expect either that the
be t modes of treatment should be formed at once and applied,
or that even the wisest treatment should be in all cases success.
ful. Those who set out to be moral benefactors must lay their
account for a plenteous crop of disappointments.

Nevertheless, the results as reported are encouraging even
beyond the expectations of any but the most sanguine. Statistics
show, for instance, that no less than So per cent. of those who
are sent out from the reformatory at Elmira, N.Y., are perma-
nently reformed, and go forth to lives of honorable industry,
The facts presented in the British Inspector's report correspend
with thes” in a wonderful manner. 1In regard to the refurma
tory schools, we are told that of the 4,904 boys discharged
during the three years from 1881 to 1883 inclusive, “ 79 per
cent. were doing well; 2 per cent. were doubtful ; 14 per cent,
were convicted, and about § per cent. were unknown. Ot the
girls, 72 per cent. were doing well ; 9 per cent. were doubtiul ;
6 per cent. were convicted, and 13 per cent. were unknown.”

v

“In the industrial schools the exhibit was still more satisfac-
tory. In the three years ending with 1883 the dismisstons
were 9,569. Of the boys thus discharged 81 per cent. were
doing well, 3 per cent.were doubtful, and about 5 per cent. were
committed. Of the girls 81 per cent. were doing well, 7 per
cent. were doubtful, and only 2 per cent. had been convicted.”

Who can fail to see in these facts a new hope for humanity ?
Surely these philanthropic men and women amongst us who are
working.for the establishment of such institutions are deserving
of every encouragement and aid. ‘The British inspector says
there is no better work for the purpose of industrial training
than farming. Suppose that every boy and girl in our Cana-
dian cities who is without hom:, employmeat, or guardianship
could be given a few years’ taaining in such a school and then
transplanted to the wholesome atmosphere of ihe farm or me-
chanic’s shop, can anyone doubt that a wonderful depopulation
of our jails and penitentiaries would shortly follow?

Our space forbids us to pursue the subject, else we believe it
could easily be shown that there is not an argument from the
principles of political econony which can be urged in favor of
the expenditure of public money n the support of schoals a.f\d
colieges which does not apply with increased force to such in-
stitutions as these. We do not know to what extent those who
are engaged in the work find their efforts hampered or frus'trated
by the extreme to which the doctrine of parental rights is car-
ried 1n modern legislation. There is, no doubt, need for con-
siderable modification of the laws in this respect. Parental
rights should be sacred only so far as parental duties are dis-
charged. The drunken and dissolute should not have. 1.t in
their power to eatail misery upon their postcrit): and Injury
upon the State by training their offspring to follow in their own

footsteps.

Special.
ELEMENTARY CHEMISTRY.
CHAPTER IL

SECTION 1.
OXYGEN.
Symbol, 0. Atomic Weight, 16 (15.9.) Molecnlar Weight, 0,32,
PREPARATION.

34. From Mercuric Oxide. This method
possesses special intevest, since it is that by ‘vhich oxygen was
first prepared by its discoverer, Priestly. When mercury is
heated in contact with air to u temperature of about 450°C, it
gradually becowes covered with red scales of Mercuric Oxide,
HgO, and when these red scales aro exposed to a temperature
of about G30°C. they begin to be decomposed into oxygen and
wetallic mercury. Atoms, whei liberated form molecules, and
in order to satisfy Avogadro’s Law, the molecule of mercury
must consist of a single atom, and the woleculo of oxygen of
two atoms, and since & single molecule of mercuric oxide does
not yield an even number of atoms, we take t.\vo molecules and
r. present the reaction by the following cquation :—

2HgO 2Hg + 0.,
Mercurio Oxide. Mercury. Oxygen.

—
=
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$#3. Dissociation.- Decomposition like that of
mercuric oxide under the intluence of heat is an example of
what is known as dissocfation.  ‘This term is applied to those
cases of decomposition in which certain bodies ave resolved at
an elevated temperatuve into simpler bodies, which nre capable
of re-uuiting and reproducing the original compound when the
temporature is again allowed to fall,

$6. From Potassinim Chloratae,

Exp. 1.—A molecule of the white crystalline substance
called Potassium Chlorate consists of one atom of Potassimn,
the symbol of which is K, one atom of Chlorine, Cl, and three
atoms of Oxygen, O, ; hence its formula is denoted by KC10,.
Take a few erystals of this substance, put them into a test-tube,
and heat, gently at first, loosely stopping the mouth of the
tast-tube with the thumb, The salt hegins to spirt or “de-
cripitate,” then fuses, and on further heating appears to boil
Plunge a glowing splint of wood into the tube ; the splint in
mediately bursts into flame with a slight explosion, showing
that oxygen gas has been produced. Now, if oxygen has been
produced from potassium chlorate, thut substance must have
undergone u change. To put this to the test, take a few erys-
tals of the chlorate, dissolve them in water in a test-tube, and
add a dvop or two of a solution of si ver nitrate: the liquid
remains clear. Dissolve a small quantity of the substance re.
maining in the test-tube, and add a drop or two of silver nitrate
solution ; at once a white solid forms in the liquid, showing
that the potassiwin chlorate has been changed by heat. The
substance remaining in the test tube when the oxygen is given
off' is called Potassium Chlovide, KCl.  The reaction which has
taken place is expressed by the following equation :—

2KCI0; = 2KC1 + 30,
Porassium chlorate Potassinm chloride Oxygen

$9. From BPotassiunm Chilorate and
Manganese pioxide.

To obtain oxygen from potassium chlorate, greater heat is
required than glass vessels generally Lear, and it is, therefores
scldom adopbed in practice, except when very pure oxygen is
required. It is found, however, that if the potassium chlorate
is mixed with about one-fourth its weight of manganese dioxide,
MnO,, the oxygen is given oft at a much lower temperature.

Bxp. 2.—Coarsely powder 20 grams (nearly § o) of pot-
assiuin chlorate, place it upon a piece of paper, turned up at
the edges so as to form a kind of trough, and by means of this
transfer the chlorate to a test-tube Gin. by $in. This quantity
will about half fill the tube. Place upon the sume paper about
5 grams of manganese dioxide and transfer it to the test-tube.
Place a small piece of paper on the mouth of the tube to keep
the thumb clean, and shake vigorously till the two substances

are thoroughly mixed. Choose a sound cork, very slightly

larger than the mouth of the test-tube, squeeze it well till it
Lecomes soft and elastic, and with a cork borer or rat-tail file
hore o hole through it so that a glass tube may be inserted
tightly into it. Take a piece of glass tubing about 45 centi-
meters (18 inches) in length, bend it in two places, one down-
wards about § centineters (2 inches) from the end of the tube;
the other should be upwacds and as near the other end of the

tube as posmible.  The object of the second bend is to facilitate
the escape of the bubbles of gas by giving them a forward and
upward direction. The downward hend should now with
gentle pressure and twisting motion be inserted in the cork.

Take a large cork, hore o hole in it to fit the rod of the
retort-stand, twist u piece of copper wire around the cork,
leaving about cight inches «f the end free. Twist the free ends
of the wire around the test-tube, insert the cork in the tube
and arrange for collecting the gas.

Take two quart and five pint bottles, fill two of them with
water, and place mouth downwards, one on the shelf of the
pneumatic trough, the other in the water in the trough, ready
to take the place of the one on the shelf. On gently heating
the test-tube, oxygen will readily he given off. When the
bottle is full, slide it oft the shelf with one hand, and with the
other slide the full hottle into its place. Bring a glass plate
under its mouth while still under water, ruise it out of vhe water,
and place it mouth upwards on the table. If any of the bottles
have to be kept for a considerable time, they shou'd be placed
mouth downwards in & saucer containing a little water, which
will act as a valve to prevent the gas from escaping.

One ounce or 28.3 grains of potassium chlorate should yield
1§ gallons, or nearly 7.75 litres.

B8, Precamgions.—In performing this experiment,
the following precautions should be observed :—

(i) In the preparation of the mixture, care must be taken
to avoid the accidental introduction of small fragments of or-
ganic matter. A\ small quantity of the oxygen mixture should
Le heated in a test-tube before using it on = large scale, as oc-
casionally the manganese dioxide contains lamp-black and sub-
stances of kindred nature, the presence of which would lead to
an explosion.

(2) When the delivery-tube is fitted into the cork, and the
|cork nto the test-tube, blow down theopen end of the delivery-
tube ; no air must be heard to escape, or must be seen to
vubble out on moistening the cork.

(3) As soon as the oxygen begins to be delivered, the heat
beneath the test-tube should be so regulated that the evolution
of the gas should be tranquil and uniform.

(4) The upperinost portions of the mixture should be heated
before the lower, w.ich should be heated only after the upper-
most parts refuse to yield any more gas.

(3) The test-tube should never be more than three-fourths
full, lest particles of solid matter be projected into the delivery-
tube. )

(7) The test-tube should be inclined at anangle of about $5°,
and must never be placed upright.

(7) When the process is to be stopped, the end of the de-
jlivery-tube must be immediately removed from the water,
otherwise the cold-water is liable to go back into the he test-
tube and Lreak it ; and the test-tube must not be allowed to
touch cold or wet objects, which would cause the hot glass to
crack.

39, Manner in which the ¥Manganese
Mioxide acts.

BExp. 3.—Mix one gram of potassium chlorate with half
'a gram of each of the following substances, viz : Manganese
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dioxide, MnO,, copper oxide, CuO, ferrie oxide, TFe,04, lead
oxide, PbO, zine oxide, %nO, magnesium oxide, MgO, sand,
and powdeved glass,  Put these several mixtures into ns muny
t:(‘:st,-tubcs, and into another test-tube put one gram of potas-
sium chloratealone. Imbed thotubesside byside in sand toabout
the snme depth as they ave filled within, apply a gradually in-
creasing heat, and by means of glowing splints frequently
plunged into the different tubes, observe the difference in the
refuliness with which the oxygen is evolved from the several
mixtures. It will be seen that theve is little ditference anong
the first four tubes, wnd that the heat will probably not be
suflicient to cause the oxygen to be evolved from the other tive,
After all the oxygen has been given off, about half-fill the first
tube with water and gently heat till its coutents ave dissolved,
filter chrough « piece of blotting paper, and gently dry on the
hot sand the bliek substunee remaining on the filter. 1t will
be found to he manganess dioxide, and that it is in the same
state after the experiment as at the commencement. The same
is true of the next three oxides. These oxides may, however,
undergo a temporary change. We know that MO, is capable
of taking up more oxygen and, combining with a molecule of
water to form manganic acid, H,Mu0 g, and it is possible that
when heated vith potassium chlorate the manganese dioxide
may absorb oxygen from this substance, and pass to the state
of the higher oxide which is immediately decomposed, the
oxygen being evolved and the manganese dioxide returning to
its original state. The same applies to the next three oxides,
all of which are known to be susceptible of higher oxidation.
The zinc oxide nnd mignesium oxide, on the other hand, which
do not form higher oxides, do not facilitate the decomposition
of the chlorate.

4®. BPPhysical Properties of GOxygen.

Bxp. 4.—Take the first bottle filled, which will contain a
little air, but will suit well enough for this experiwent, Ob.
serve the physical properties of tho gas ; it has neither color,
vaste, nor smell.  Plunge a glowing splint of wood into it; the
splint bursts into flame as in the preceding experiment. Hold the
glowing splint at different heights above the mouth of the
bottle ; it will not burst into flame.  TLeave the bottle for n
short time standing on the table with its mouth open; the
glowing splint will show that the gas has not escaped. Turn
the bottle mouth downwards, and hold the glowing splint near
its mouth ; it will burst into flame.  Hold the bottle in this
pasition for a short time ; the splint will no longer burst into
flame when plunged into the bottle, The gas has escaped.
Oxygen is, thererore, heavier than air.

AR, Comsbusiion
dxygen.

Bxp. 5.—Take a quart bottle of oxygen, and adjust the de-
flagrating spoon by holdmg it against the outside of the bottle,
0 that the nttle metallic cup may be about 5 centimetics (2
inches) from the bottom of the bottle, and put a httle hme nto
it to absorb the masture.  Take a picce of phosphorns not larger
thau a small pea, dey it carefully with soft blotting paper, and
place it on the lime in the cup. The phoshorus must not be
touched with the fingers ufter it is dry, and it shounld be dried

of Nhrospiroras im

only whenabout to be used. Place the spoon in the bottle and
touch the phosphorus with the end of a heated glass rod.  The
phosphorus burns brilliantly, and when the heat volatilizes it a
flash of light fills the whole vessel, owing to the points of con.
tact between the phosphorus and the oxygen being indefinitely
increased, and the botile is filled with dense white fumes. The
phosphorus has combined with the oxygen, forming the white,
snow-like substance called Phosphorus Pentoxide, P, Qg4 The
molecule of phosphorus consists of four atoms, and the reaction
is expressed us follows :—

B, + 50O,

Phosphorus.  Oygen.
A2, ACids.
Phosphoric Acid.—Pour a littie water into the bottle and
shake it up; the phosphorus pentoxide dissolves in the water.
Taste a few drops of the solution ; it is exceedingly sour.  Pour
into it some blue I'tmus solution ; it will be immediately red-
dened. A substance possessing these characteristics is called un
acid.  The phosphorus pentoxide Jias combined with a molecule
of water thus:—

sMg
Phosphorus pentoxide.

+ H.O

P.0; 2

Phosphorasjrentoxile, Water,
A3, Combustion of Sulphur in Gxygen.
Exp. 6.—Wash the lime out of the cup of the detlagrating
spoon, and dry it by holding it in the flame of the spirit-lamp,
Place in it o picee of sulphur about as lavge as a pea.  Heat the
spoont in the flame until the sulphur melts and begins to burn
with a pale-blue almost invisible flame, then place the spoon in
a bottle of oxyuen; the sulphur burns with a much brighter
flame, emitting a beautiful violet-coloved li-ht. When the com-
bustion is over, remove the spoon and observe, (1) the pungent
suffocating smell of the gaseous combination of sulphur and oxy-
gen which has been produced ; (2) the seeming absence of any-
thing 1 the bottle, the product of combustion being an invisible
gas; (3) that a highted paper plunged intv the bottle will be
unmediately extinguished.  The gas is called Sulphur Diozide,

SO.:, and the reaction is as follows: —
S, 20,

Sulphur. Oxyuen. Sulphur dioxide.

A4, Sulphuiross Acid. Pour a litile water into
the bottle and shake it up. Observe that the hand is drawn
into the bottle, showing that a vacuum has been produced
Tasto a few drops of the water; it is sour. Pour a little of it
into ltmus solution in a test-tube ; the solution is immediately
reddened. Thisreddening of the vegetable blue coloring-matter
is called the “ acid reaction.” The gas has combined with a mole-
cule of water to form Sulplhurous Acid, H.S0,, thus:—

SO, H,0
Sulphur dioxide. Water.

A5, Combustion of Carbemn in Gxygen.
xp. '7.—Cleanse the deflagrating spoon from sulphur, by
holding it 1n the flame of the spirit-lamp till no smell of sulphur
15 perceved. Select o few splints of wood charcoal ; place them *
upon the deflagrating spoon, amd adjust it in a bottle of oxygen,
as mn the fisst experiment.  The charcoal burns energetically in
the gas, enitting much light and heat but little or no flame; ob.
serve that the product of combustion is an inodorous, invisible
gas. Plunge a lightad taper into the bottle ; the taper is extin_

2HPO,

Mctaphosphoric acid.

280,

3
Sulphux?ous acid.
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gwshed.  The chareoal (catbun) combines with the UX)gclI)'b(llllce enlled Sudiwm Hydrocide ov Sudient Hydrate, NoOLL,
formuy Carbon Deverde, GOy, thus . — Letter known by ats common name of  Caustic Suda , thus
C* 0, = “ N =
Carbon. Oxygen,  Carbon afoaide. s,,ﬂgﬁoow,f H.0 = aNaOH

46. Carbonic ACid. DPour about lalf a tumbler-
ful of water into the bottle and shake it vigoreusly. The hand
will be dwawn in, but not as forcibly as in Exp. 6; carbon
dioxide is only moderately soluble in water.  Pour some of the
water into a glass and taste it ; it is slightly sour. Pour some
of it into litmus solution ; the solution is turned a dark-red
color. The carbon dioxide has combined with the water, form-
ing Carbonic Acid, H.COj3, thus :—

co, 4 H,0
Carbon dioride. Water, Carbonic neld,

47. Meaning of Feste Pour some clear lime,
water tuto the carbouie actd reseeved frome ehie kst experiment

H,CO,

the clear hquid becomes malky, udieating the presence of ear-
bonie aerd, as will be hereafter expluned.  Lune-water 1s sand
to be a **test” for carbon dioxide ov ecarbonie acrd. A test s a
material for some ecperiment mdended to briny out @ property
characteristie of the substance uuder examunation, and by which
the presence of that body may be detecled.

A8. Origin of mame Oxygen.—In the pre-
ceding experiments the products of combustion in oxygen when
combined with water formed acids. The name oxXYGEN (from
the Greek ocus, sour, and gennao, I produce), was given by
Lavoisier, under the aistaken impression that this element
contained a principle common to all acids. This isnow known
to be an error. Later researches have brought to light a
number of compounds containing hydrogen possessed of acid
properties in which no oxygen is present. Nevertheless the
name was not ill-chosen, for of the many hundreds of acids
known there are only about six which do not contain oxygen,

A9, Combustion of Sodinm in OXxygen.

Exp. 8 —Take a small piece of metallic sodium, scrape it
clean with a knife, heat it in the deflagrating spoon till it
melts and begins to burn, then plunge it into a bottle of
oxygen ; it will burn with great brilliancy and with a bright
yellow flame. * A white solid called Swliwm Quxide, Na,0, is
formed. ‘The reaction is—

2Na, + 0, = 2Na.O

Sodium,” Oxygen. Sodlum oxide.

5. Alkalies—Sodinm HIiydraie.—Add a
little water to the bottle, shake it up and taste a few drops of
the solution : it does not taste sour, but has a peculiar nauscous
taste, and is soapy to the touch. Add a .ittle to blue litmus
solution ; it is not reddencd, but on the contrary hecomes
rather darker in color.  Dip a glass rod into hydrochloric acid,
and with it redden some blue litmus solution. Pour into this
some of the solution of the sodium oxide ; the red solution at
once becomes blue. Zhe solutive of sudium vxide acls upon
vegelable culurs in Just the upposide way from acids, and will,
in fact, neutralize their activn. It is called an allali, and sub-
stances like this which will restore the blue color of reddened
litmus are said to have an “alkaline reaction.” The sodium
oxide has combined with a molecule of water, forming » sub-

* The number of atoms in a molecule of carbon is unknown, and § cascs
symbol for the atoin s used in cquations, andin such the

Water.  Sodium hydrate,
in oxygen, weo
with water, to

Similarly, if we burn the metal potassium
obtain Potassium Oxide, K 0, which combines
form Polassium Iydrate, K YH.

51. Combustio.a
Oxyzen.

Exp. 9.—Burn 10 or 12 centimetres (4 or b inclies) of Mag-
nesinm ribbon in oxygen. A white solid called Magnesium
Oxide, MgOQ, is formed ; thus :—

2Mg (0
Magnesiom,  Oaygen.

52. Bases -Magnesinm Eydrate. Pora
stall quantity of water into the bottle containing the magnesium
oxide and shake it vigorously ; it does not seem to dissolve in the
water.  Add some of it to blue and re ldened litmus solutinns ;
it has apparently neither acid uor alkaline veactions. Dip a picee
of white blotting paper in reddened litmus solution, put it into
the liquid and leave it for some time; it becomes blue,  Half
fill u test-tube with witer and aul(\ to it one drop of nitric acid ;
the solution will readily redden blue litmus paper when dipped
into it.  Pour the solution into the bottle in which she magne-
sium was burntand shake it vigorously; it will no longer redden
cither blue litmus paper or blue litmus solution.  The zcid has
been neutralized. A body possessing the characteristic of neulral-
izing an acid, cither partly or entirely, is called @ Base. An
allali is only a base, which is freely soluble in water. Acids
and bases will be fully discussed in a future chapter. It may
be stated here that the characters of taste and reaction belong to
all well-marked acids and bases which are soluble in water; but
they do not belong to all the acids and bases. In this case a
molecule of water has combined with the magnesium oxide to
form Magnesium Hydrate, Mg (OI)z ; thus:—

MgO H.O Mg(OH),

Magnesium oxide. Water. Magnestum hydrate.

of Magnesium in

2MgO

Magresium oxide

&3. Combustion of Arom or steel in
MXygen.

Bxp. 10.—Take a picee of thin wateh-spring, which may bo
obtained from any watchmaker, heat it in the flame of a spirit-
lamp till it is red-hot, and allow it to cool; it will then have
lost its elasticity. Coil it into a spiral around a glass tube,
clean one end with a file, twist it round a bit of charcoal, and
fasten the uther end to the cap of the deflagrating spoon, and
plunge in into a quart Lottle of oxygen, on the bottom of which
theroe is at least an inch of water. The burning cork heats the
steel to redness, which then combines with the oxygen burning
brilliantly, forming Magnetic or Black Oxide of Iron, Fe,0,,
and throwing out abundance of sparks. The sparks are red-hot
carbon contained in the steel, which also combine with the
oxywen, forming carbon divride. The uxidized iron falls to the
bottom in black globules, which are so hot that they are apt to
melt into the glass and crack it, unless they have to pass throvgh
a considerable depth of water. The reaction is :—

3Fe 4 20, ¥o,0,
Iron, Oxygen.  Magnetic oxide of iron.
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4. flagnetic Oxide, —Pick out the black globules
and examine them as in the preceding experiments,  They do
not produce an acid with water under any conditions, nor do
they exhibit any alkaline or basic characters, and may therofore
bo classified as indifferent or neutral oxides.

35. Ferric Oxide.—Observe that the inside of the
bottle becomes covered during the experiment with brick-red
oxido, Fe,04, which is called Ferric Qxide. This fevric oxide
is insoluble in water, and, therefore, cannot bo tested with
litmus, 1t will, howovor, neutralize seids, and is, therefore, a
base.

306. YXxideN.—These experiments show that there are
threo kinds of oxides :—

L. Acid producing oxides or Anhydrides.~These oxides com-
bine with water to form acwds, or substances usually pussessing
a sour taste, which turn blue htmus red, and which neutralizo
basic oxides, forming a class of compounds termed Salls. All
the non-metallic clements, with the exception of hydrogen und
florine, form one or more compounds with oxygen, which when
united with water, vield acuds, and in many cases intensely
powerful acids, The following ure of this clnss :—

m;gigl"?&g“‘}? 105 yiclds with water Mctaphosphoric acid, HPOs.
Sulphur dioxide, 80, Sulphurous ‘¢ H,S805
Catbon . * @O, Carbonie “ H.COs.

IL Indifferent Qzides.—These oxides are indisposed to enter
into combination witl: either acids or bases.  They usually con-
tain more oxygen than the basic oxides, a portion of it being
loosely combined, and given off on heating. The following be-
long to this class :—

Manganese dioxide, MnOQ2.
Black oxnlde of hron, Feas.
Lead dioxide, PhQ,.

IIL Basic txides.—Many of the metals, by their union with
oxygen, give rise to oxides the characteristic property of which
is their power of neutralizing acils, theteby forn ing salts.
Many of them combine with water to form a class of compounds
called Hidrozides or Hydrates. The following are of this
class :—

Sodium oxide, Na,0, yiclds with water, Sodium hydrate, NaOH.

Magnesium Y o e Magnesium
<§xldc, } 1ag0, ‘{ h‘;rdratc, } Mg(OH)..
Farric oxide. Fe,0, * “ Ferric hydrate, Fe,(0H),.

$3. Other Metheds of Preparing $xy-
Sen,

From Manganese Diocide.—By hoafind the manganese diox-
id> to redness in a piece of gas-pipe or gun-barrel, it gives off
the one-third of its oxygen ; thus :—

SMnoO. Mn,0, + O..

Mangancse diox!de Red oxide ot manganosc Oxygen.

From Manganese Divxide and Sulphuric Acid.—By gently
heating manganese dioxido and sulphuric acid when manganese
sulphato and water urc formed, and half the oxide which the
dioxide contained is disengaged ; thus:—

MnO, + H,SO, MnSO, + H,0 0..
Magancso dioxide. Sulphurleacld Magancse suiphate. Water. Oxygen,

By decomposing Water by Electrolysis.~This has already
been effected,

88, Tests 'for Oxygen.

(1). Exp. 11.—TFill o test-tube with oxygen, pour into it a
small quantity of a strong solution of caustic potash, and add
un equal quantity of o strong solution of pyrogallic acid. Cut
n picce about the sizo of a cent from an old rubber over-shoe,
place it'on the mouth of the tube to protect the thumb, and
shake vigorously ; the solution in the tube becomes fntensely
brown. This test will indicate the presence .of very small
quantities of oxygon. Invert the tube in water and with-
draw the thumb ; the water will rush into the tube and entirely
fill it, showing that the solution has absorbed the oxygen.

(2). Exp. 12.—Put n few bits of clippings of sheet-copper
intc a test-tube. Add a small quantity of dilute nitric acid;
an effervesence begins, and the tube is filled with red vapors,
These soon disappear, and a colorless gas comes over. Allow
this to cscape, and then pass the gns into a bottle of oxygen
standing mouth downwards on the shelf of the pneumadic
trough ; immediately red vapors are formed which the water
soon absorbs. The colorless gas is uitric oxide, NO, which
unites with the oxygen forming higher nitrogen oxides ;
thus :—

2NO 0. =

Nitric oxlde. Oxygen.  Nitrogen peroside.
SUMMARY AND ADDITIONAL FACTS.

59, IKistory.—Oxygen was discovered by Priestly in
1774, who, heating mererric oxide with a burning glass, decom-
posed the oxide into oxygen and metallic mercury. Scheole, o
Swedish apothecary, obtained it independently a year later. It
was liquified by Pictet, of Geneva, in December, 1877, under a
pressure of 300 atmospheres and the temperature produced by
the evaporation of liquid carbon dioxide in a vacuum.

GO. Ppecurrenee,—It is the most abundant and most
important of all the elements. About one-fifth of the atinos-
phere consists of free oxygen ; noless than eight =inths of water
is formed of the same gas. It makesup three-fourths of our own
bodies, not less than four-fifths of every plant, and about one-
half of the solid rock. Indeed, it seems to be the preponderating
clement of the globe.

GL. Properties.—Oxygen isa colorless, odorless, and
tasteless gas. It is a little heavier than air, its specific gravity
being 1-1056, air being taken as unity, and 16 when hydrogen
is taken ¢ the unit. It iz only slightly soluble in water, 100
volumes o« which at ordinary atmospheric temperature dissolve
about three volumes of water. On the splution of this small
quantity of water depends the existence of fishes and other
forms of animal hfe in the waters of rivers, lakes, aud seas.
Fishes pass water continually through their gills, in which the
oxygenation of their blood takes place.

Oxygen is a great supporter of animal life. Pure oxygen,
however, differs from dilute oxygen in its effects on life, A
small animal placed in a vessel of oxygen soon dies of excnssive
excitement produced by a too rapid oxidation of its blood. It
is equally necessary to vegetable life, being needful to the de-
velopment of the buds of maturer plants, and also being
absorbed by their roots. Hence, if much earth is piled about a
healthy tree, the tree soon sickens ; while, on the contrary, if its
roots find their way into a drain, the tree grows better than ever.

-+

.
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In all eases in wkich bodies burn in oxygen, the substance
burnt combines with oxygen to form new substances, and the
neat and light developed are a consequence of this union.  The
weight of the praduct corresponds exactly with the weight of
the body burned, plus the weight of the oxygen consumed. T%e
combination of lico or more bodies, when accompanied by the de-
velopment of heat and light is termed CoyuustioN, the body
burnt being the combustible, and the body in which the burning
takes place the supporter of combustion. These are, however,
merely relative terms, as will be shown when combustion is
discussed.

The combination of oxygen with other clements is termed
oxidation. In all eases of oxidution heat is developed, but it
depends on the rapidity with which the oxidation is eficeted
whether light is also produced.  Thus, when iron is burnt in
oxygen, the combination of the two elements is effected with
great rapidity, a large amonnt of heat is developed within a
short space of time, aud the product of combustion becomes in-
camdescent.  When, however, iron oxidizes or rusts slowly, no
light is produced, although more heat is developed than when
the same weight of iron is burnt in oxygen, the onide, Fe,0,,
Leing formed in the latter, and the oxide, F'e,Oj3, in the formey
case,

Ozxygen combines with all the non metallic elements, except
fluorine.  All metals combine with oxygen. When metals
are easily soluble, as is the case with magnesium and zine,
they burn with a bright flame in oxygen. A few metals such
as gold and platinum, cannot be made to unite directly with
oxygen, even at the highest temperaturves. The oxides of such
metals can, however, be preparad by indirect means.

Oxygen readily combines with oils, woollen refuse, greasy
tow, motst hay, &ec., the heat developed by their slow oxida-
tion being to » great extent vetained, as they are bad con.
ductors of heat, until finally it is suificient to inflame them,
This is termed Spontancous Combustion, and it is one of the
most common sources of fire, both in manrufactories and on
board ship, and in hay-ricks in which the hay has been put up
-damp, for moisture greatly assists the process of slow combus-
tion. )

By oxidation earth, air, and sea, are purified from co.atamina-
tion ; noxious vapors and pestilential eflluvia being destroyed
by a process of burning, more slow indeed, but as real as takes
place in a furnace. The offensive impurities which flow into
rivers and lakes are oxidized by the dissolved gas, and thus the
waters are kept pure.

62, Tesis.

() Aglowing splint of woud bursts into flame when plunged
into oxygen, and the purity of the gas may be roughly esti-
mated by the degree of sharpness with which the wood bursts
into flame.

(2) Pure oxygen turns a solution of pyrogallicacid in strong
potash brownish-black, and is conipletely absorbed by it.

{3) With nitric oxide, oxygen gives red fumes of nitric
oxide.

Examination Papers,

IIIGH SCHOOL ENTRANCE, JULY, 18S8s.

ENGLISH LITERATURE.

Examiner—~Jonx Sraru, B.A.

Nork.—100 wmarks constitute a full paper. A maximum of 16
marks way also Lo allowed for composition, and of 6 marks for
writing and neatness.

CANADIAN' READEXS.

1. Lives of great men all roemind us,
We can make our lives sublime,
Aund, departing, leave behind us
Footprints un the sands of time ;

Footprints that, perhaps, another,
Satling o'er life's stormy main,

A forlorn and shipwrecked brother,
Seeing, shall take heurt again,

Lot us, then, be up and doing,
With a heart for any fate;

Still achieving, still pursuing,
Leara to labor and to wait.

(«) Why is the poem to which these stanzas belong called ¢ A
Psal of Life ” ? 1

(b) Explain ** sublime,” and illustrate by an example tho meaning
of 1. 1.2,

(c) As what are ‘“time " and ““lifo " here vepresented 7 Explain
the use of ** solemn.”

(d) What is really meant by ‘a forlorn and shipwrecxed brother,”
and *“take heart again " ?

(¢) How could the *‘ footprints " produce this effect ?

(/) Express by a clause the meaning of ¢ then,”

(99 Show by the preceding part of the poem what is meant by
‘“up and doing ” and ¢ With a heart for any fute.”

(&) Distingwish ** achieving * and **fimshing.”  Why is “still "
repeated

(i) Give m your own words the meaning of 11, 11 and 12.

(7 Name the emphatic words in 1l 1.6, and show whero the
pauses should be mado i W 1-4.  What feclings should we express
in reading 1. 9.121

(k) What lessons, for our guidance in lifo, may we learn from
A Psalm of Infe” ?

2. The Town Pump and the Cow ! Such is the glorious partuer-
ship that shall finally monopolize the whole business of quenching
thirst.  Blessed consummation!  Then Poverty shall pass wway
from the land, finding no hovel so wretched where her squalid form
may shelter itself. Then Disease, for lack of other victims, shall
guaw his own heart and die.  Then Sin, if she do not dic, shall lose
half her strength. ‘Then there will bo no war of houscholds. The
husband and the wife, drinking decp of peaceful joy, a calm bliss of
temperate affections, shall pass hand in hand through life, and lie
down, not reluctantly, at its protracted close. Tu thewm the past
will be no turmoil of mad dreams, nor the future an cternity of
such momonts as follow the delirium of a drunkaed. Their dead
faces shall express what their spirits were, and are to be, by a lin-
gering smile of memory and hope.

(1) Give for cach of the following a meaning which may bo put
for it in the foregoing passago: ¢“ monopolize,” *‘ consummation,”
“gqualid,’ ““for Iack of other victims,” ** war of huuseholds,” ¢ a
calm bliss of temperate affections,” *‘its protracted close,” *‘ no tur-
moil of mad dreams,” ** the delirium of & drunkard.”  [In answer
to tlus question, the candidato shoulu write down simply the ex
pressious he proposes to substitute, without making any further
explanation.]

(b) Whai 13 the real object of the lesson to which this passage
belongs?

(c) Explain how the ¢‘consummation ” will produce cach of the
cftects described.

«d) Why dues Hawthorne add *“not reluctantly "' 7

(¢) With what are ““turmoil of mad dreams” and * delirium”
contrasted ¢

(/) Explain fully the meaning of the last sentonce.
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3. Quote from the lessons you have memorized a passage contain-
ing ono or moro noble thoughts.
4. Roproduce in prose ** The Burial of Sir John Moove.”

COMPOSI'TION.
Lraminer~J, E. Hobvasox, M. A,

Note.—70 marks constitute a full paper. A maximum of §
marks may also bo allowed for neatness and writing.

1. Combhine the following clements 8o as to form complex sen-
toncos :

(u) Parrots nbound in the forests of South America.
forests thevo is sunmer all the year around,
lonves nre always green,
blooming.

(b) The bison is found in North Awmevica. Tho bison is also
found in tho nurthern parts of Europe and Asia. In Awerica tho
bison is commonly, but erroncously, ca2lled the butlalo.

2. Expresa in your own words the meaning of the fullowing :

I.: theso
In these forests the
In these furests the flowers are always

(«) I dare do all that may become a mau ;
He who dates do more, is none.

(b) All alono by the sido of a pool
A tall man sat ona three-logged stool,
Kicking his heels on the dowy sud,
And putting together his reel and his rod.

(c) Ouly in sleep shall T behold that dark eye glancing bright ;
Only in sleep shall hear again that step so tirm and light :
fAnd when I rase mny dreanng arm to check or cheer thy

spoed
Than mu’st I, starting, wake to feel—thou'rt sold, my Arab
steed.

3. Write a letter to a friend, describing how you spent Arbor
Day, or the Queen’s Birthday.

4, Correct the following :

(a) He is scldom or ever here.

(b) Has either of your three friends arrived?

(¢) I shall neither depend on you nor on him.

(d) Neither riches nor beauty furnish peace and contentment.

(e) Our mutual friend arrived yesterday.

(f) The winter hasnot been as sevore as we expected it to have
been.

5. Expand the following sentence into a paragraph:

Willian Tell, the Swiss patriot, having pierced with an arrow the
apple placed (for a mark) upon his son's head by the Austrian ty-
rant, dropped a second arrow ; and being asked its purpose, replied
that it should have found the tyrant’s heart if he had harmed his
8ol

-

ARITHMETIC.
Eraminer--J. 1. Hobasox, M. A.
NoTe.—100 marks constitute a full paper. A maximum of 5
marks may be added for neatness and writing,

1. Express in words : 17089653.005904, $705.637, and MDCCC-
LXXXYV.

2. Stmplify : £ 1
- 15 10s. 2d.
f GO+ o s

3. Find the value of 17.654 -} 4835 -4-6408.
4. Make out a bill of the following goods :
23 yds. cotton @ 1lc. ; 13 yds. gingham @ 23c.
25 yds, flannel @ 37c. ; 18} yds. tweed @ $1.50.
12} yds. serge @ S1.75; 60} yds. broadcloth @ $4.50.
5. A merchant purchases sugarat 87.60 per cwt. ; at what prico
per pound must he sell in order to gain 10% ?
6. Find the stmple mterest on 8107 for & yrs. 9 mous. at 7y per
annum,
7. In what time will any sum of money double itself at 63 simplo
interest ?
8. $1,200 is to be divided between two persons, A and B, so that
A’s share isto B’s sharo as 2 to 7.
9, At what two times between three and four o'clock are the
hands of a watch equally distant from the figuro 1IL?
10. A wan having $720 spends a part of it, and afterwards re-
ceived 73 times as much as he sponst; he then had 81,305, How
much did he spend ?

WRITING.
Examiner—J. E, Hobasox, M.A.

1. Write cach of the following letters, or combinatious of lctters,
threo times:

I, u,m, chy sp, w, A, W, I, Q.
2. Writo the following stauza:

The curfew tolls the knell of parting day,
‘Che lowing hord winds slowly o'er the lea,
Thoe ploughman homeward plods his weary way,
And leaves the world to t})nrkncss and to me.

DRAWING.
Examiner—Joux Seaty, B A,
NoTe.—25 marks constitute a full paper.

1.—Draw a horizoutal line 1 inch long, by the judgwent of the
eye alone. Indicateits divisiou into half inches by u short, upright
line; the division of the half inches into quarter inches by shorter
upright lines ; and_the division of the quarter inches into cighths
of inches by faint dots pliaced on the line.

2. Draw two horizontal lines across your paper, about one inch
apart, Beginning at the loft lay off towards the right, an oblong
two inches in lorgth ; skip § inch, und Iy off asquare; skip § inch,
and lay off an oblong 3 inches in length.

(a) Within the first oblong draw the outline of a portion of any
picket fence.

(b, Within the squaredraw the side view of a tea cup. Placo the
handlo on the right side of the cup and draw two horizontal bor-
ders, cach § inch wide across the top—oune nuear the wp, the other
near the bottom.

(¢) Withiu the second oblong draw a border, composed of a four-
pointed star repeated three times horizontally.

3. Draw a circle two inches in diameter, and within it de.w one
of the following : an octagon, a hexagon, two interlacing equilateral
triangles, the interlacing bands being } inch wide.

4. Draw the following :

(«) An oval, having its diameters respectively 1 and 2 inches—
the longer diameter being horizontal.

(b) Anecllipse, having its diamaters respectively 1 and 2 inchos—
the longer diameter betug horizontal.

(¢) A clover leaf, using the diameters of the ovals as construction
lines.

N.B.—The ruler may bo used, if necessary, to draw the long
horizontal lines across the paper in question No. 2, but for no vther
purpose.

Bractical Bepartment,

DRAWING.

BY WILLIAM BURNS, DRAWING MASTER, HIGH SCHOOL, BRAMPTON,

(The Editor of this Department will be glad to answer questions for information
addressed to him in care of the Scinoov Jounrsat.)

L

Naturally the subject with which we must commnence is the
straight line. First explain to the pupils the meaning of the terms
lino and straight, curved, crovked or broken, horizontal, vertical,
oblique, right ablique, left oblique as applied to lines ; not merely
by verbal illustration, but by a pictorial representation on the black
board. Then test accuracy of this hnuwledge by a dictativnles »m
—as an accurate knoiwledge of the terms used is the foundation of al
correctuess, especially in examination work. The first thing co be
noted in the drawing itsclf is, that all lines should be drawn from
loft to right. Show this upon tho bourd by assuming any two
points at a distance of say 2 feet apart and join these by a straight
hme. Before drawmg the line place the chalk over the left-hand
point, then keeping the eye fixed upon the point to be reached try
whether you could strike that point, without actually drawing upon
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the board.  Probably one or two attempts will be required at first, !
Even when you have drawn a straight hine lot 1t be marhed very)
lightly at first, aud afterwards strengthened 1 when seen to boj
accurate.  These remarks apply cqually to penail drawing, let!
evory line be tried first, then lightly diawn and only strengthened !
in when the figure, whether simple or elaborate, is quite com-
ploted. Hawing drawn one straight line m the above positions,
next lot a series of lines be drawn parallel to cach other. In ordor
to got theso of equallenath, draw lightly twe bounding lines ono on
each side—then, suppose the question 1s to draw five parallol lines,
divide these lines into five equal parts, and draw lightly tho lines
joming tho punts, and after erasing limes of construction,
strengthen in the lines contnining answer. Adopt this plan in
every picture. In ordor to prove tho parallelism of these lines, lot
the pupil hold the paper obliquely so that he looks down the paper,
and the least irregularity will bo apparent ; 1t 18 obvivusly botter
to let the pupil discorer s own errors, than for the teacher to
point them out. As an eaercise in parallel lines the pupil may
draw a picture of an urdinary duor with 1ts fuur panels.

Next draw two lines ten tines longer than their breadth ; make
tue cnds to represent the broken or torn ends of slips of wood or
paper.  Then supposing one of these to be laid uver the other, it is
plain that a purtivn of the luwer will be invisible, Show the prpils
how to represent this by erasure of ludden portion, but be sure
that the full line is drawn at first, otherwise there will bean in-
correctness in the work. This exercise may casily be extended, so
as to show three or more slips crossing one another, at right angles,
then obliquely. Extend this idea by takirg a slate, and asking the
pupils to draw outline of it.  Hasing this dune correctly, hold up
before the class two slates, so that a portion of onc s covered by
the other. Let these be drawn first as if both were visible, then
let the picturo Lo completed as seen by the class. Thus we ha\'e!
ubtained even by straight lines only, the most interesting kind of
drawing for the pupils, namely, object drawing, and haveshown
practically tho use of the study. A picture of a window with
rectangular panes of glass, and aftorwards of one with rhomboidal
panes will furnish a goud lesson 1n strayght hine drawing.  In coms )
bination with these practical drawings the use of simple scales may |
well be taught Suppose we notice one of the windows of the!
school-room. Ask the class its size ; tell them to draw it. You.
will naturally get the reply that the paper 18 too suall. Then you,
cau easily explamn that by representing every foot of the window by
an mch on the payer, a picture is produced simiiar in every respect
to the ohject hefare the cliss  Hence ane inch on the paper \vill‘
represent vlie fuut of ubject, ur youbave sualo of (b Sunalarly Wil

Brantford Ladies’ Collego is arranging its course so as to cover
the ground of the unior and seuwr matriculativn sxaminatious in
the University of Toronte.

Miss Bessio E, Haudman, the newly apponted prinapal of the
Kindergarten Departmout of the Toronto Normal Schoul, 15 a
graduate of Covk County Normal School, Ilhnots, aud comos with
the recommendation of Colonel Parker, the somewhat celobrated
Principal of that school.

A college of music 18 about to bo established at Paris en a com-
prehersive plan.  There will be, bosides a freo school of music,
theatre capable of holding 2,000 persons, concert and lecture halls,
a daucing school, an exlubition of painting, sculpture and architoc.
ture, a free achool of painting on chua, an artists’ club, in which
gambling will be strietly prolibited, an immense fencmg hall, bil-
liard rooms, conservatory, shooting gallery, library and reading
rooms, and finally a wing containing forty small suites of apart-
ments, which will be reserved for the foreign mombers of the club.

Mr. John Houston, formerly teacher in the London Collegiato
Institute, but lattorly ut Portage la Praivie, has recoived the offer of
the English mastership in the Kingston Collugiate Institute.

Froia the aunual report of the Tuspector of Public schouls of the
County of Glengarry tor the year 1884 it appears that the highest
salary paid to a male teacher was §560, the averago being 3336.41,
and Jowest 8180 ; highest paid to femalo teachers—8330, $325, 8320
and 8300, average $211.92, and luwest 3160. There ate 1 Glon-
garry County six brick schoul-louses, thirty frame, and thirty-seven
of log ; many of the latter are clapboarded, lathed and plastered.
The followiny facts show some of the difficulties with which teachors
in that county have to contend :~The total nunber of pupils’ names
entered on the schoul remsters during the year was 4,429 (2,385
boys and 2,044 girls), with a yearly averago attendance of 1,805,
Of the wholoe number enrolled, 423 attended less than 20 days, 904
between 20 and 50 days, 1,201 between 51 and 100 days, 1,098 be-
tween 101 and 150 days, G81 between 151 and 200 days, 119 between
201 and 222, the number of teaching days m the year.

Mr. Peter Campbell, M.A., Torontv, has been apponted Prin-
cipal of the Hamnlton Cullegiate Institute vice Mr. Dickson, now
principal of Uppor Canada College.

Mr. G. W. Vanslyke, late Head Mastor of the Ingersoll Public
Schools, has accepted a similar positiun in the Woodstock Public
Schools.

The last report of tho committee of the British Privy Council
of Great Britain, on Education, contains the following statistics :—
Number of pupils on the books, 4,337,321 ; average attendance,
3,273,124, At the ex uninations, 1,634,629 vut of 2,342,521 passed
without failure in any of the three branches prescribed — reading,

| wniting, and arthmetie ; 90.78 scholars out of every 100 passed

reading, 82.42 in writing, and 77.93 in arithmetic. With the in-
crease an populatwon, which may be estunated at 1,39, cducation
dues more than merely hold Its own,  The number of schuul huuses
mcreased by 3.45 per cent,, the scholars on the rolls by 1.5 per
cent., aud tho average attendance by 4.67 per cent. The Govern.
mwent grant s inereased by £200,000, or about 6§d. pet head, The
average salary of o ceruhed master, wlhiuch was £95 10 1870 18 uos

sunple scales can be explaned by any intelligent teachem. As an ex- £119, aud that fur school nustresses has nsen from £93 w 1870, to

erase the following question may well be given : Draw picture of
portion of common picket fence with straight upright pickets and
horizontal bars. Let the picture be 6 inches long and let the
pickets be each } inch wide with § inch intervals, height 4 inches
and rails 4 inch from top and bottom and also § inch wide. Any
evror 1n such an exerciso is easily seen by the must expertenced
oye. Such questions will train the pupil mn correctness of work.
Practical examples may be indefimtely multiplied ; as, an ordinary
gate, a pair of shutters, and numerous objects of common occur-
rence.

Educational flotes and Acls.

The Shelburne School Trustees have requested the Council to take

advantage of the amendment to the School Act, which permits the
election of schinl trustees at the same time and place and in the

£72in 1884. Abuut 30 per cent. of these teachers are alsv pro-
vided with residences free of rent. In Scotland a school master’s
salary was, in 1870, £102, now it is £135 ; school wistress, £36 to
£66.

The high schools of Massachusetts are fitting thirteen hundred
young men for college every year ; the primary schools ave fitting
more than one hundred and thirty thousand children fur the train-
ing of the higher schovls. Interesting as it is to consider the regi-
ment that annually marches into college, it is of greater moment
that an entire army of little folk marches annually onward to the
higher grades.—The dmerican Teacher.

Leamington Public Schuol sent up three pupils tu the recent
Entrance Examinativus, ail of whom passed.  Of six third-class
candidates, three passed.

Dr. Jack, who has been for many yecars President of the
University of New Brunswick, and Professor of Mathematics in
that institution, has iesigned.

Mr. Charles D, Roberts, M.A., for sume time cditor of The

same manner as the clection of municipal councillors, and tv make | Weck, has been appuinted to the Chair of Enghsh Literature in

arrangements accordingly.

King’s College, Nova Seotia.
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TEACHLRS' CERTIFICATES.

Trio Crags Nox-PROFESSIONAL CERTIFICATES.

160. Caudidates fur a Lhird Class Non-Professional Teachor's
Cetutivate will bo examined in the fulluwing s bjects as prescribed
for Form L. of the High Schoul Cuurse of Study, viz ;—Nos. 1-10,
19,120, and 21, with an option between 15, 17, 18, and group 12
und 14

161, Whon a Third Class certificate has expired, the holder
thereof may, on passing the Departmental examination, obtain a
renuwal of the same for a porivd of three years, subject to attend-
ance at a County Modol School, at the discretion of the County
Board of Examiners,

162. In the case of such applicants for a renowal of Third Class
Certificates as take tho minimum nunbor of marks in each suljuct,
but fail in the agyregate, a bonus not oxceeding 200 marks for ofti-
ciency and aptitudeo in teaching will be allowed on the roport and
at the discretion of the County Inspector.

163. A holder of a Third Class Certificate who passes the Non-
Professi-nal oxamination for any certificate of a higher grade shall,
on application to the County Buard of Examiners, and on proof of
his efliciency as a teacher, be entitlod to have such Third Class Cer-
tificats extended, by cudurscment, for a pertud not vxceeding threo
years from the date of such exaunnation, but no certificate slall be
extended for a longer purtud than three years without re-examina-
tion.

164, In ceso of an cmergency, such as a scarcity of teachers, or
fur any other special cause, Third Ciass Certificates may be extended
by the Munistor of Educativn, on the juint request of any Buard of
‘I'rustees and the County Inspector ; but all such extensions shall
Lo linmted to the school un whuse behalt the request is made.

165, A tomporary certificato may be givon by the County Inspec-
tor under the couditions stated in regulation 51 (14).

Srconp Crass Nox-ProresstoNal. CERTIFICATES.

166. Candidates for a Second Cluss Non-Professional Teachors’
Certiticate wall by examned i the following subjects as prescribed
for Form 11, of the High Schoul Cuurse of Study, excepting Ancient
History and Gongraphy, viz : —Nus, 1-10, 13, 21, with an option
botweon 15, 17, 18, group 12 and 14, and group 19, 20, and 23.
Candidates who do not tuke the commercial option for Second Class,
shall pass the Tiurd Class Non-Professtonal exanmunation in Nos, 19
and 20.  Only. such candidates as pass the Second Class Non-Pro-
fessional oxamination will bo eligible to write for First **C,” but
botn examiations may be taken the same year.

Finst Crass Noxy ProressioNan CERTIFICATES —~Grapr C.

167, Candidates fur & Furst Class Nun Professional Certificate,
Grade C, will be examined in the following subjects as prescribed
fuor Form IIL. of the High School Course, viz.;—Nos. 3, 4, 3, 6, 7,
9, 10, 11, 13, and 14 of Form 1II., and also 12 of Form II. At the
exatunation s Butany, candidates will bo sxpected to describo and
classify » subimtted specimen of a Canadian fluwering plant.

168. Candidates who, in additivn to the Departinental Second
Class Non-Professional examination, have passed the junior matric-
ulation examtination vt Torunto University with §.at class hunors in
Mathematice, Euglish, and History and Gewgraphy, or an eyuiva-
leut examinatiou ‘in any uof the chartered Universities of Ontariy,
shall be awarded a First C Nou Professional certificate without
further examination.

GrapEs A AND B.—Nox-PROFESSIONAL.

169. Candidates for a Departmental Certificate, Grade A or B,
taking tho Departmental Examinations, shall not be eligiblo to write
for this grade until thoy have first passed the examination required
for Grade C, but nothing herein contamed shall prevent a candi-
date from writing ut buth examinations the same year. A cardidate
fur Grade A or B will bo allowed aa option between English and
Mathematics. -

170. Graduates in Arts who have proceeded regularly to their
degree, and who, at their final examination, have taken First or
Secoud Cuss Hunurs in une of the dupartments of Science, Classics,
Mathematics, or Modern Languages, or in the department of Men-
tal and Moral Science and Civil Polity. shall, on application to the
Education Department, reccive a First Class Non-Professional Cer-
giicate, Grade A or B, according as the honurs were First or Second

ass,

171. Non-Professional exanunations tor First Class Coruficates,
Grade A or B, shall be Itnuted as follows ;: —

JDEerarTMENT oF ENonisit,

Composition.—History and Etymology of the English Languago ;
Rhetorical Furms ; Prosody.
Bouks of Reference : Earle’s Philology of the English Tongue ;
| Abbot and Seeley’s English for English Peoplo, Bain's Compoaition
and Rhetoric, ov Hill's Rhetoric; Marsh's English Language and
Literature, Lectures VI. to XI., inclusive,

Literature :

1. History of English Literature, from Chaucer to tho end of tho
roign of James I Books of Roference: Craik’s History of the
English Litersturo and Language, or Arnold's Litorature, English
Edition ; Marsn's English Language and Literature, Lectures VI.
to XI. inclusive.

2. Specified works of standard authors as preseribed from time to
time by the Dopartment.

History :

Greece.—The Puraian to the Poloponnesian War inclusive.—Cox’s
History of Greece (unabridged).

Rome.—~From the beginning of the Second Punic War to tho
death of Julius Ciesur.—Mommsen’s History of Rome,

England. —The Tudor and Stunrt Periods, as presented in Groen's
Short History of the Enghsh Posple, Macaulay’s History of Eng-
land (or Frauck Bright's History of England, Sccond Volume), and
Hallam’s Constitutional History.

]Cannda— Parkman's Old Regime in Canada and Wolfeand Mont:
calm.

Geovgraphy :

So much Auciont Geographyas is necessary for the proper under-

st:.;lr;d(;ng uf the portions of the Historics of Greece and Rome pres-
cribed.

DEPARTMENT OF MATHEMATICS.

Algebra.—Symmetry, Binomial Theorem, Multinomial Theorem
Exponential and Logarithwic Series, Interest and Annuities, Inde-
terminate Cocflicionts ; Partial Fractiuns, Series (Convergency and
Divergency, Reversion, Sumimation), Inequalities, Determinantsas
far a8 1n Gross, Reduction and Resolution of Equations of first four
Degrees and of Binominl Equationy, Relations between Roots and
Coeflicients of Equations, Indetorminate Equations, Problems,

Analytical Plane Geometry. —~The Point (including Transforma-
tion of Co-ordinates), the Right Line, the Circle, the Parabola, the
Ellipso, the Hyperbola, the General Equation of tho Second De-
gree, Abridged Notation. .

Trigonometry. — Trigonometrical Equations, Solution uf Triangles
Measnrement of Heights and Distances ; Inscribed, Circumscribed.
and Escribed Circles of a Triangle ; Quadrilaterals, Description of
Vernier and Theodolite, Trigonometrical and Logarithmic Tables
Demvivre's %heolrcm. F o

Statics.  Equilibrium of Forces acting ir one plane ; Paraliclo-
gram of Forces, Parallel Forces, Momgonts, Cogples,’ Cer:?:? ;f
CGravity, Virts sl Work, Machines, Friction, Experimental Verifica-
tions.

Dynamics. — Measuroment of Velocities and of Accolerati
Laws of Mution, Energy, Momentum, Uniform and Unlfor:lxiz;}ﬁg:
celorated Motion, Falling Bodies, Moments of Inertia, Uniform
Circular Motion, Projectiles in Vacuo, Collisions, Simple Pendu-
.am, Experimental Verifications,

Elementary Geometrical Optics—Reflection and Refraction of
Light at Plane and Spherical Surfaces, ircluding Prisms and Lenses
(aberration not considered) ; the Eye ; Construction and use of the
more simple Instruments,

The following books are recommunded for reference in addition
to those prescribed for Grade C:—

Algebra—G-oss & Todhunter.

Anualytical Geometry, —Vyvyanand C. Smith. Refer to Salmon,
Trigometry.—Hamblin Smith ; Refer to Colenso or Todhunter.
Dynamics —Garnet, or Giross's Kinematics and Kinetica, .
Geometrical Optics. — Aldis.

VALUATION OF SuBJECTS FOR Fnst, C, SEcoxDp AN> THIRD Crass
Non-Pror=ss1oNAL CERTIFICATES.

172.—The values of the different subjects in which candidates for
Non-Professional Ce:tificates will be examined, shall be as follows :
j —Reading (oral), 60 marks ; Reading, Principies of, 503 Orthe.-
igraphy and Ortheepy, 50 ; Euglish Granmar, 150; Compostion,
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100 ; Literature, Puctry and Prose, 200 ; History, 100 : Geogra-
p‘hy, ™ ; Anthmetic, written and Mental, 200 ; Algebra, 100 ;
Geometry, 100, Trigunometry, 100 ; Physics, Chemistry and Bo-
tany, cach, 100, Luiu, French, and German, cach, 200, Writing, |
Bouk-Keeping and Conminercial transactions, Precis-writing and In.
dexing, 200 ; Drawing, 75.

173 Any cantidate who obtains one third of the marks in each
sub;oct, and one hulf of the agsregate marks obtainable, shall be
entitled to rank as the holder of a non profussivnal certiticate of the
class for which he ix such candidate.

PROFESSIONAL CERTIFICATES.

174. The holder of Third Class Non-Professional Certificate, who
tahes the course und psses the examunation preseribed for County |
Model Scliools, shall be cutitled to rauh as a Third Class Teacher
of Public Schoals.

5. The holder of a S:cond Class Non-Professional Certifieate,
who has taughi a Public Schual successfully for one year, aud who!
attends a Provincial Normal School one session, aud passes the pres-
cribed examination, shall be entitled to rank as a Secoud Class
Teacherof Pablic Schools.

176. Any Graduate in Arts with Honrrs as prescribed in Regu-
lation, 170, or the hulder of a Furst Class Non-Professional Certifi-
cate, who has passed an exanmmnation at a Provincial Normal School,
and who attends a Training Institute one Session and passes the
prescribed examination thereat, shall be entitled to rank as a First
Class Teacher of Public Schouls or an Assistaut Master of High
Schools.

77 Any teacher who holds a First Class Non-Professional Cer-
tificate and a Second Class Professivnal Certificate, and who has
taught successfully for at least two years in a Pablic Schuol, High
School, or Collegiate Tustitute, shall be entitled to rank as a First
Class Teacher or Assistant Master of a High School, on passing the
final examination prescribed fur a Tealuiug Institute, without at-
tendance thereat.

SPECIAL SUBJECTS For 1886.

Crass 111, Excrisu LiTeratune:

Macaulay—Essay on Warren Hastings.

Coleridge— Auncient Mariner, Ode to Dejection, Ode to Frauce,
to William Wordsworth, Youth and Age, Odie to the Departing
Year.

LaTiy i—Csar—Bellum Britannicum.

Frexcl :—Sourestre—Un Philosophe sous les Toits.  First four
chapters.

GERMAYN :—Grimm~—Kinder-und Haus.Miirchen (Wiiliamson's
Edition) to end of Selection, Brudercaen and Schwesterchen.

Crass II. ExcrLisH LITERATURE :
The same as for Class III., but the questions will be distinet and
of a more diflicult character.

Latin: .
Cesar—Belluin Britannicum.
Cicero—Cato Major.
Virgil— Encid (bv i.—304).
Frexcn :—Sonvestre— Un Philosophe sous les Toits.
GerMay :(—Grimm-—~Kinder-und Haus Marchen.

Crass I.—Gnrane C.  EsGLIs#H LITERATURE :

Shakespeare—Merchant of Venice.

Colerulge and Macaulay—As for Classes 11. and TII.)

Crass I.—Grabrs A and B.  ExcLisi LITERATURE :

Shakespeare—Merchant of Venice.

Chancer—Prologue to the Canterbury Tales . The Kaight's Tale.

Pape— Prologuc to the Satires.

Tennyson—Enid and The Puassing of Acthur,

Wordsicorth - Ode on the Intimations of Tmmortality.

Adlisva—The Selections from Addisun's Contributions to the
Sprect ttor, made by J. Arnold, under the headings {1) Manners,
Fashions, aud Humours; and {2} Tales and Allegories.

Macanlay—Life and Writings of Addison.

The following editions of the above are meationed for the in-
formation of candidates: Ghancer, Clarendon Press; Pope, Claren-
don Press, dddion, Clarendon Press.

Candidates are recommended to consult the following books of ,
reference : Dowden s Mmd anid Art of Shakespeare, or Gervinus'y
Commentaries, English-Moen of Letters, Stedman’s Victorian Poets,
Huttou's Literary Easays, "Tamsh’s Study of Tennyson. !

t

i

Literarp Chit-Ehat.

Ginu & Co. annvancy tv be ready abuut September 20th a now
worh for the use of these who wish o read amd anderstand music,
entitled ‘¢ Pease's Singing Book.”

_The approaching visit of Archdeacon Farrar to Americ is awaited
with a goud deal of interest.  Amouest the subjuects un which he is
expeeted tu lecture 1 the United Siates are Do, Robert Brown
ing's Poems, and The Talmud and its Authors.

_.»\dmiml Porter’s ¢ Ancedotes and Incidents of the Civil War,
will be published this autnmn by D. Appleton & Co.

The Pupe has distribated am my the Cardinals ¢pios of his Latin
pueis, priuted ou rose paper, in Buaevie type, with dluminated
borders and rich engraviugs.

. Macmillan & Cu., are to publish eariy 1 the fall a special Amer-
ican edition, carefully revised, of De. Mutunan s ** Types of Ethical
Theory.”

A bouk that will bo mnst interesting and useful, if ¢crefully and
reliably prepared, is promised by Fuank & Wagaalls, Itisto bea
record of the tirst century of the temperance co iflict, edited by the
Rev. Wilbur F. Crafts, and catitled ¢ What ths Temperance
Century has Mude Certamn.” It will contun letters from Neal
Dow, Dr. Cuyler, Presudent Sse ye, Joseph Cook, and many others.

. A new edition of Cucle Ton's Cabin,” priutzd from new plates,
is to be brought out by Houghton, M fHlin & Co.

The ** Breal-winners” his been translated into French, German,
and Swedish, and bas been mqluded 1 the Tauchmtz ¢ British
Authors.” It 1s sud that Harpor & Brothers have sold 25,000
coptes and that 3000 cupies have been sold m Austraha.

Eitevarp Rebic,

SUAKESPEARE, SELECT Pravs. Twetrra Niour, on Wuat You Wi,
Edited by W. Aldis Wright. Oune of the best auxiliaries to the revival of
the reading and study of the English Classics, is the production of cheap
and yot tasteful editions, with necessary annotatwuns.  Lhe Series of Select
Plays from Shakespeare, issuing from the Oxford Clarendon Press, is at
the same time one of the most scholarly and most attractive of these
editions. Twellth Night will muntain and cuhbance the reputation of these
volumes. It is neatly bound in limp cloth, the prefice is an interesting
spedimen of historicd criticism; the notes are simple and yet scholarly,
and the lights thrown upon obscure and difficult passages will be ap-
preeiated by many besides the School and College Students.  For Sale by
Williamnson & Co., Toronto.

TurenTita.  (FesT SErmes) A Counss: oF Easy LTty EXencises ror
Preparatony Sciioors. By Frederick 1. Holden M.A., Late of Emmanucl
College. Cambridge; As.dstant Muster at Casselfield Preparatory Schiool,
Edinburgh.

East Pigcts, For Lamis Prosw. ([Finst Seies) By A, C. Champueys,
M.A., and G. W. Randall, M.A., Assistant Master av Marlborough College.
These two litile books from Rivingtons, London, arc admirable in their
way, and suow that English Teachers are now in the the foremost ranks
amongst thuse who are stniving to smaothe the way of the Tyro to the
complexitics of the Latin Accidence and Syntax. The first is 8 course of
casy Latin Exercises for preparatory schools.  On one page are arranged
ascries of mumple English Sentcuces, designed o illustrate in order the
varions inflections ete., and on the oppesite are given the uninflected
forms of the Latin Words required, the whole book being thus a series of
exercies m transferring Basy Buglish Sentences into Latin. *“Tho Ensy
Picces  deats m s somenhat mmilar  progressive way, with Syntactical
difficutties, and gives the vocabularies required at the end of each exercize.
The excrcises 1 this are prefa-ed with some simple rules on the use of the
Relative, Sequence of Tenses, Oratio Obliqna &e. As we turn over the
pages of such works, and contrast them with the dry and hard text-books
of our school dwys, we are teimpted to envy the Tyros, whoee lines have
fallen to them in such pleasant places. 1t is 2o be hoped that the increased
requirements of examiners in the way of * Sight ™ reading of the classics,
will enconrage the imtredaction to a larger extent of such simple yot Phil

ovophieal text-bouks in our Canadian Schionls.



