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Prince of Wales at Ottawa After Address of Welcome by Sir Robert Borden.. 

Photo by British & Colonial Press. 

Prince of Wales at Toronto Exhibition Shaking Hands With a 
Woman Whose Son Was ICUled in the War. 



INTRODUCTION 
The time was, in days gone by, that a youth was given 

a choice between an education and some industrial occupa
tion. An education meant an academic training in prepara
tion for the University or professional schools. An industrial 
occupation meant a training for muscular activity only. 
To-day we have reached a stage when there is no longer 
such a choice, as a successful career in any industry demands 
an education. It is not sufficient that a workman possesses 
only a skill in the operations of his trade. He must be 
mentally alert and well informed. The individuals seeking 
employment in our banks, offices and stores, must be trained 
in intelligent reasons for operations and the uses of the 
materials they are to handle, and in an appreciation of their 
value, if they are to compete with the scientifically trained 
labor of other countries. 

They must be trained also to be proficient in the mathe
matical conceptions and calculations fundamental to indus
try and to have facility in descriptive expression, through 
language and drawing, and to be freed from narrowness. 
Such training must be supplemented by a thorough know
ledge of history and geography. 

We have learned by experience that knowledge is 
power in all lines of endeavor. 

This knowledge cannot all be learned in the school room. 
The student must pursue the many courses of supplementary 
help open to him. The home must co-operate with the 
teacher. The child must be taught that the home is an 
institution of learning as well as the school. The parent 
must see that the child has the proper encouragement and 
environment in the home and be supplied with such supple
mentary help as will correspond with the work in the school 
room. Practical experience must b.e exercised with the tech
nical, ?ind a general co-operative spirit must exist between 
the parent and the teacher if the child is to obtain the highest 
efficiency in his educational career. 

It is for this reason that these volumes have been compiled. 

1—VoL I 



The information they contain is just what every boy and girl 
in Canada should know, and the grown-ups, too, for that 
matter. The dififerent departments have been so arranged 
as to harmonize and to work in as a supplement for all 
studies pertaining to Canada, the country our children should 
know first. 

All the information will be found accurate and depend
able as it has been obtained from the most reliable sources, 
and from the wide experience of the editors in the teaching 
field, and in their travels, have brought them in touch with 
thousands of homes of all classes throughout the country, and 
have placed them in a position of being able to put the ma
terial in most usable form, both for home and school use. 

Therefore, to help the reader and the student to know 
more about our great men, our world-famous industries, and 
our many beauty spots located throughout various parts of 
our great Dominion, which at present are known to but a 
few, is one purpose of these volumes, and if these books will 
be the means of making Canada come first in the lives of all 
that live in her domain, then and only then has it served its 
full purpose. 

We are deeply indebted to the several departments of 
the Dominion Government at Ottawa, the many city officials 
throughout the Dominion, the British and Colonial Press, 
and the many noted teachers who have assisted us with valu
able material for the different departments in these volumes. 

We wish to especially express our thanks to the Domin
ion Department of Mines, the Dominion Department of 
Fisheries, the Dominion Department of Indian Afifairs, the 
Dominion Department of Agriculture, the Dominion Depart
ment of Interior, and the Dominion Department of Public 
Information which have aided us by permitting the use of 
material compiled by their respective departments, and for 
many of their illustrations which they have allowed us to 
reproduce. 



Photo by British & Colonial Press. 

Prince of Wales Meeting and Shaking Hands With Returned Soldiers. 

Photo by Central News Service. 
Prince of Wales on His Hunting and Fishing Trip in Nlpigon District, 

Ont., Showing His Indian Guides and Tent He Lived in While There. 



Photo by British & Colonial Press. 
Prince of Wales at Banff, Alta., Where He Was Appointed " Chief 

Morning Star " by the Stony Indians. 



1. A. E. Attwood, M.A. 4. Prof. V. W. Jackson, B.A., M.S. 
2. Hon. Charles Stewart, P.O., M.P. 5. M. Isabel Wilson 
.3. Godias R. Brunet, B.A. 6. L. Pearl Whitton, B.A. 

A Few of the Noted Educators Who Prepared Valuable Material 
for the Canadian Educator. 





TABLE OF CONTENTS 

PAGE 
STORY OF THE MAPLE LEAF {Canada's National Emblem) 

Frontispiece Vol. I. 
ARMS OF CANADA . Frontispiece Vol. II. 
ARITHMETIC 9 

BANKS AND BANKING 105 

GEOGRAPHY 112 

CANADIAN FACTS EVERY CHILD SHOULD KNOW 114 

CANALS OF CANADA 127 

RAILWAYS OF CANADA 132 

CITIES AND TOWNS OF CANADA 219 

GRAMMAR . 371 

WORDS FREQUENTLY MISUSED 406 

COMPLETE COURSE IN HANDWRITING 410 

HISTORY OF CANADA 430 

PREMIERS OF CANADA 514 

CANADIAN BIOGRAPHY 516 

NATIONAL PARKS OF CANADA 669 

AGRICULTURE 724 

KINDERGARTEN .̂  739 

STORY TELLING 743 

PRIMARY DEPARTMENT 759 

NATURE STUDY 878 

CANADIAN ANIMALS . 891 

CANADIAN BIRDS . 903 

CANADIAN FLOWERS 915 

WONDERS OF THE WORLD W E LIVE O N 920 

STORY OF LAND 922 

STORY OF WATER 931 

STORY OF AIR 940 

STORIES OF COMMON THINGS 949 

BOY SCOUT MOVEMENT 1055 

GIRL GUIDE MOVEMENT 1080 

ROYAL CANADIAN MOUNTED POLICE 1102 

INDIANS OF CANADA 1104 

LEADING CANADIAN INDUSTRIES 1107 

INDEX _ 1117 



N O T E D C O N T R I B U T O R S to the C A N A D I A N E D U C A T O R 

Attwood, Albert E . Teacher, writer, holder of specialist standing in 
Natural Science, Physical Training, Agriculture and qualifications of a Pub
lic School Inspector. He was born in the County of Middlesex, Ontario, and 
after finishing his studies at the Strathroy Collegiate Institute he attended 
the Stratford Model School where he was placed first in a class of sixty-one 
students. In 1889, he attended the Ottawa Normal School where he was 
awarded honor standing and the Gold Medal. He also attended Queen's 
University where he won first class honors and received the degree of Master 
of Arts. In the teaching profession, M r . Attwood has met with remarkable 
success, and for several years has been Principal of the Osgood Street School, 
Ottawa, which school was used for six years as a Model School practice 
centre under his Principalship. He has also prepared many articles that have 
been published in the leading educational journals of Canada, and he is now 
rated as one of our leading Canadian Educators. 

Brunet, Godias Remi , One of Canada's most noted Penmanship 
Specialists. He was born in Quebec City, Quebec, and after finishing his 
public schooling he took a complete commercial course at St. Clement's Acad
emy, Montreal, where he had the advantages of being taught penmanship by 
Brother Coulombe, C.S.V., a famous writer at that time. In 1900, Mr . 
Brunet won the Gold Medal for penmanship at the Paris Exhibition. In 
1904, he completed his classical studies at Valleyfield College and received 
his B.A. degree from Laval University. Four years later he decided to move 
to Manitoba where he was appointed to the position of Inspector of Schools 
in the Province of Manitoba, a position he held for eight years, and for the 
past several years he has been Teacher of French in Lord Selkirk Junior 
High School, Winnipeg. Mr . Brunet has prepared many valuable articles 
that have been published in leading Canadian and American Educational 
Journals and is the author of "Le Francais par la Conversation", a hand book 
which is being used in the Winnipeg Schools, and for which he was awarded 
the signal honor of "Officer d'Academie" by the French Government. 
Along with his regular educational duties, Mr . Brunet has always been teach
ing writing, which is his foremost hobby. 

Jackson, V . W . Educator, Lecturer, Noted Writer , and Professor 
of Botany and Biology in the University of Manitoba. Professor Jackson 
was born in Grimsby, Ontario, and after completing his education in the pub
lic schools he attended Queen's University where he received the degree of 
Bachelor of Arts. From 1904 to 1906, he was Lecturer of Biology in the 
Ontario Agricultural College, and in 1906, he received the appointment of 
Director of Agricultural Education in New Zealand, which position he held 
until 1910. He then moved to Manitoba and since 1913, has been Professor 
of Botany and Biology in the Manitoba Agricultural College, University of 
Manitoba, from which University he was awarded the degree of Master of 
Science. After a career devoted largely to the development of Nature Study 
and the popularizing of Science, it is fitting that a permanent growth should 
develop through the acceptance of these ideas and their use in the schools. 
Such has been the success of Professor Jackson. His text on Elementary 
Agriculture and Nature Study is now used throughout the New Zealand 
schools, and Victoria, Australia, and his Nature Study work books are in 
use in Manitoba. His "Nature Source Book for the Three Prairie Provinces" 
is a Nature Encyclopedia of the West and an invaluable reference book for 
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Tn^-^^Tff"^*' ' ^ ^ j H o n . Charles , Minister of the Interior, Mines and 
Indian Affairs, and one of the outstanding personalities of Western life. 
T %^,fc u""" ' " Strabane, Ontario, where he received his early education. 
In 1905, he removed to the West. Four years later he entered public life 
and was elected by acclamation to the Alberta Legislature. In 1912 he 
became Minister of Public Works, and in 1917, became Premier of Alberta. 
He resigned as Premier in 1921, and entered the Federal arena and was 
appointed Mmister of the Interior; Acting Minister of Immigration and 
Colonization; Superintendent-General of Indian Affairs; and Minister of 
Mines. M r . Stewart's practical experience on the land, and his close contact 
with the problems of Alberta, have given him a peculiar insight into conditions 
in the West which have been of great benefit to him in filling the important 
posts which he occupies. He has taken a keen interest in the various phases 
of the work which comes under his jurisdiction and he is the author of 
several pieces of important legislation. The article "National Parks of 
Canada" which appears in the Canadian Educator, was prepared by the De
partment^ of the Interior, under the supervision of Mr . Stewart. 

Whitton, L. Pearl , Teacher and writer of short stories and articles 
especially adapted for teen-age boys and girls. She was born in Brighton, 
Ontario, and received her early education, up to Junior Matriculation, at 
Brighton Public and High Schools. After obtaining Honour Matricula
tion at the Cobourg Collegiate Institute she attended Queen's University 
where she specialized in Moderns and History, and was awarded the degree 
of Bachelor of Arts. After finishing her studies she took up the teaching 
profession and has had several years of successful experience. In addition to 
her teaching work. Miss Whit ton has done a great deal of writing of short 
stories and articles especially adapted for boys and girls of school age, in whom 
her professional work has given her a deep interest. In the preparation of the 
"Canadian Educator," IVIiss Whitton did considerable "General Editorial 
Work" and her articles will be found very interesting and arranged in a 
st)'le that will appeal especially to children. 

Wilson, M . Isabel, Teacher, Writer, and for several years, conductor 
of the Primary Department in "The School." She was born in Oakville, 
Ontario, and received her education there and in Toronto. Since finishing 
her studies, Miss Wilson has enjoyed several years of successful teaching ex
perience, specializing in Primary Work, first in the Madoc Model School and 
then in Toronto where she has been connected, for several years, with Critic 
Work for the Faculty of Education, as well as being a Critic Teacher for 
the Toronto Normal School. Miss Wilson has had excellent opportunities for 
observing the newest methods, both as an Oversea Exchange Teacher in 
London, England, and as an observer in many cities and towns in the 
United States. In addition to her professional work of teaching, she has pre
pared many valuable contributions which have appeared in leading Canadian, 
English and American magazines, and for many years, Miss Wilson con
ducted the Primary Department in "The School," a magazine published by 
the Ontario College of Education, University of Toronto, and used extensively 
by teachers throughout Canada. 
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Autograph IMcture of H.R.H. Edward, Prince of Wales, Taken From 
His Personal Collection. 



Photo by British & Colonial Press. 

OflBcial Welcome at Ottawa, to Prince of Wales, Prince George and 
Premier Stanley Baldwin, Aug. 2, 1927. 

Photo by British & Colonial Press. 

Prince of Wales Ranch, High River, Alberta 



ARITHMETIC 

It matters not in what sphere of life you place your
self, a ready knowledge of the fundamentals of Arithmetic 
is absolutely essential. The housewife, carpenter, machinist 
or farmer, as well as the merchant or banker, will daily meet 
with mathematical problems that must be solved accurately 
and quickly. How much better for you if you are able to 
depend upon yourself in such matters. The knowledge that 
you have the ability to solve problems for yourself will fill 
vou with a self-confidence that cannot but have its reflection 
in all your work. It thus behooves everyone to see that the 
proper mathematical impressions are instilled into the minds 
of children. Possibly you yourself have not had the oppor
tunity for sufficient education along these lines, and a prac
tical up-to-date reference book work will be to you an in
dispensable factor. 

It is a rather careless parent who leaves the work of 
educating his children entirely to the school. The home, the 
child and the school should work in unison to secure the best 
results. Each has its distinctive place. The teacher's task 
is to explain, illustrate and drill. The child should be sent 
to her with what is metaphorically termed as the "lid off." 
This state of mind may be secured by the co-operation of 
the parent in all reasonable demands. The parent must also 
keep in touch with the modern methods of presentation. A 
concise and brief explanation of these methods will prove an 
invaluable aid to all concerned. 

OUTLINE 

First Year 

Count numbers to 100 
Read numbers to 100. 
Write numbers to 100. 
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Memorize the 20 of the 45 combinations in addition, the 
sum of which does not exceed 9. 

Drill in addition and subtractions with the combinations. 
Count to 100 by 2's, by 5's, by lO's. 
Drill in adding columns of figures on boards and cards 

arranged for this purpose, the sum not to exceed 9. 
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Second Year 

Continued drill in the use of the 45 combinations in addi
tion and subtraction. 

Drill on series work in addition. 

Illustration 
5 12 22 32 42 52, etc. 
2 5 5 5 5 5 

Continue drill by counting by 2's, 3's, 4's, 5's. 
Drill in subtraction. Austrian method. 
Notation and numeration of numbers through first three 

|)eriods. 



ARITHMETIC 11 

Methods: 
Combinations are learned as facts. Do not allow chil

dren to count groups of objects to find their sum. 

Take the combinations, the sum of which does not 
exceed 9 first, and place them upon the blackboard in plain 
view of the pupils, as follows: 

1 2 3 4 6 7 8 2 3 4 5 
2 j. J. 1 1 1 1 2 2 2 2 
2 3 4 5 7 8 9 4 5 6 7 etc. 

Give a great deal of drill, oral and written, with these 
combinations. Do not say: 

Wha t are 1 and 1; but,— 
Teacher: One—one? 
Pupil: Two. 

This is a preparation for subtraction and does away 
with unnecessary delay. 

After the combination has become a mental image to 
the child, erase the answer and have the child both talk it 
and write it. 

The parent can help the child in mastering these com
binations by giving him such individual drill as he needs. It 
might be impossible for the teacher of a large class to give 
each pupil sufficient drill. 

An ingenious teacher can devise many ways by which 
the drills necessary for combinations can be secured. 

Drill in addition of columns. 
Memorize the 45 combinations in multiplication. 
Teach the process of carrying in multiplication. 

Third Year 
Continue drill in counting by 5's, and 6's. 
Short division with 2, 3, 4, 5, 6, 7, 8, and 9 as divisors. 
Multiplication with two or more figures in the multi

plier. 
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Definitions of terms used in fundamental operations: 
Addend, sum, minuend, subtrahend, remainder, multiplicand, 
multiplier, product, dividend, divisor, quotient. 

Measures—Area of simple figures. Dimension used inch 
and foot. Square inch and square foot, and the fractions i 
and i as applied in the use of the linear unit used in measur
ing, also measures of pint, quart, gallon. 
Long Division: 

Definition of factor, prime factor. 
Oral drill in finding prime factors to 100. 

Fourth Year 
Roman numerals I. to C, and by hundreds to M-
Money: Writing and reading of numbers expressing 

dollars and cents. 
Teach cancellation. 
Fractions: Reduction, addition, subtraction, multiplica

tion and division. Problems involving the same. 
Measures: Dry measure, cubic measure. 
Simple problems, oral and written, connected with daily 

life. Original problems worked by the children. Bills and 
accounts. 

Fifth Year 
Reading and writing of decimals. 
Reduction of common fractions to decimal fractions and 

decimal fractions to common fractions. 
Fundamental operation in decimal fractions. 
Memorize aliquot parts of a dollar. 
Review tables of linear measure, square measure, and 

cubic measure. 
Memorize number of cubic inches in a bushel and in a 

liquid gallon. 
Memorize tables of avoirdupois weight, dry measure, 

English money and circular measure. 
Reduction ascending and descending as applied to these 

tables. 
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Sixth Year 
Review fractions and denominate numbers. 

Percentage: 

Fundamental operations: 
(a) Any per cent, of any number. 
(b) The per cent, one number is of another. 
(c) One number is a given per cent, of what num

ber? 

Profit and loss, commission, simple interest, 

N U M B E R S , N O T A T I O N , A N D N U M E R A T I O N 

Science is knowledge systematically arranged; Art is 
knowledge practically applied; Arithmetic is the science of 
numbers and the art of using them in computation. 

N u m b e r is the measure of quantity. Depending upon the 
basis of classification, numbers may be 

I. (a) Abstract, in which the kind of unit is not 
named; e.g., 7, nine, .13, %, XCVI. 

(b) Concrete or Applied, in which the kind of unit 
is named; e.g., $7, nine pounds, .13 mile, ^ foot, chapter 
XCVI. 

I I . (a) Odd; e.g., three, 5, twenty-one, X L V I I . 
(b) Even; e.g., four, 10, twenty-eight, XXXI I . 

I I I . (a) Pr ime, those that are not the product of other 
factors; e.g., eleven, 29, LXI . 

(b) Composite, those produced by two other factors; 
e.g., 24, (i.e. 3 x 8; 4 x 6; 2 x 12), 64, thirty-three, L X X I I . 

IV. (a) Whole or Integral, e.g., sixteen, 25, CC. 
(b) Fractional , e.g., YA, five twelfths, .35, 6%. 
(c) Mixed, e.g., 4>^, 17.65, three and nine four

teenths. 

Numbers may be expressed in two ways, by symbols, and 
by words. Notat ion is the expression of a number by sym
bols ; Numera t ion is the expression of a number by words. 
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The symbols in general use for expressing numbers are of 
two classes, the Roman and the Arabic. The Roman Nota
tion is a method of expressing numbers by using seven letters; 
I (one), X (ten), C (one hundred), M (one thousand), V 
(half of ten), L (half of one hundred) and D (half of one 
thousand). This system may be used in numbering; it is not 
used in computation. 

Arabic Notation is a method of expressing numbers by 
using ten figures or digits; 0, 1, 2, 3, 4, 5, 6, 7, 8, and 9; this 
is the only system used in making computations. 

Private or arbitrary systems of notation may be invented 
or used by persons to express numbers which it is desired not 
to make public. The cost of articles for sale is generally 
marked by some individual or private method. 

In writing numbers in Roman Notation, the letters I, X, 
C, and M may be repeated to express double and treble the 
value represented by writing each once; e.g., I I (two), XX 
(twenty), CCC (three hundred). The other letters, V, L, 
and D may not be written more than once in the same number. 
A letter has a constant value, and if the letters are written in 
descending order from left to right, the value of the number 
is found by adding the numbers represented by each consecu
tive letter. If, however, a letter of less value precedles a 
letter of greater value the number expressed is the difference 
between their values; e.g., LX is sixty; XL is forty; DC is 
six hundred; CD is four hundred. 

To express in Roman notation a number already expressed 
in Arabic notation, proceed thus: Beginning at the left, decide 
mentally the place value of each figure and write its equiv
alent in a letter or letters; continue until all the figures have 
been correctly translated or transliterated. 

In the Arabic system of notation, the figures have not only 
a face value, like the letters of the Roman system, but also a 
place value. In the number, M M M C C C X X X I I I , the letter 
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M has the same value in each of the three positions; 
similarly with the letters C, X, and I : In the equivalent 
number, 3333, the figure 3 has four different values, namely, 
three thousand, three hundred, thirty, and three. "The Arabic 
system, based upon the refined idea of place value, is one of 
the happiest results of human intelligence, and deserves our 
highest admiration." (Edward Brooks) 

If we consider Notation as the shorthand method of writ
ing numbers, Numeration is its long-hand equivalent. No
tation is symbolic, numeration is verbal. Either may be used 
in writing numbers, but only numeration is employed in ex
pressing numbers orally. When numbers are to be read, 
commas should be inserted to indicate the numerical groups; 
793,416,258, would be written in words, thus: seven hundred 
ninety-three million, four hundred sixteen thousand, two hun
dred fifty-eight. In numerating the foregoing number, many 
persons would needlessly insert the word and three times. It 
is strongly recommended that the word and be always omitted 
in the reading and in the writing of a number, except for the 
purpose of introducing the fractional part, if any, of the 
number. In case any defence be necessary for the foregoing 
recommendation, the following are submitted: 

1. The superfluous and is being eliminated gradually, 
though perhaps unconsciously; we no longer say, "ninety and 
nine," but ninety-nine, "One and twenty," the German order, 
is even more unsatisfactory on the principle that the generic 
term should come first; moreover, the sequential order in writ
ing that number in figures is indicated by twenty-one. 

2. The year-dates are commonly read without and; 1925 
is read nineteen twenty-five. Numbers in which only periods 
or groups are named are always read without and; 2,016,800 
is read, two million, sixteen thousand, eight hundred, 

3. Educated commercial men consistently omit and in their 
business forms, except as an introduction to the fractional part 
of the sum of money designated: — " P a y Three Hundred 
Seventy-five and 50/100 Dollars." 
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4. Compound numbers, such as 3 ft. 9 in. are read without 
and, three feet, nine inches. The mixed number of equal 
value, 3 ^ ft., would, however, be read three and three-fourths 
feet, the and being used to introduce the fraction. 

5. When numbers are dictated, the and, if used consistent
ly, prepares the writer to expect a fraction. If the reader 
says, "One thousand six hundred and—," the writer immedi
ately puts down, 1,600, and waits to hear the fraction which 
the and prepares him to expect. 

6. Two numbers expressed in figures and having different 
values should certainly have different verbal interpretations. 
The number 200 -|- is properly read, two hundred and four 
fifths. The number ^ is also properly read thus, two 
hundred four (pause) fifths. The proper use of the word and 
distinguishes between the two numbers. 

The occasional need of a pause in dictating numbers is il
lustrated in the discrimination between such numbers as, .600 
and .00006. The former is read six hundred thousandths, 
and the latter, six (pause) hundred thousandths; a pause after 
" hundred " in the former would have made the reading 
clearer. 

As an educative exercise, drill should be given in the writ
ing of decimal fractions from dictation. If, however, speed 
and accuracy are required, the reader, in dictating numbers, 
should name the figures after the "point"; otherwise the writ
er cannot begin to write the decimal part of the number till 
the reader has finished reading it. 

In preparing to read a decimal fraction of many figures, 
it is necessary to numerate toward the point to obtain the 
numerator, and from the point to obtain the denominator. 

As an example, take the fraction .0047632; glancing from 
right to left, we see that the numerator is 47,632, forty-seven 
thousand, six hundred thirty-two. To obtain the denomin
ator, starting at the point, we numerate rapidly, tenths, hun-
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dredths, thousandths, tens of thousandths, hundreds of thou
sandths, millionths; millionths is the denominator. 

In business practice, when the numbers are never greater 
than 9000, the name of the period or group may be omitted 
in the reading, where there is no possibility of a misunder
standing. 

118.09 is read, one eighteen point zero nine. 
1275.84 is read, twelve seventy-five point eight four. 
23.005 is read, twenty-three point zero zero five; but 

with 2300.005, it would be necessary to name the group, 
thus twenty-three hundred point (pause) zero zero five. 

Of the different synonyms for the numeral 0, zero, 
cipher, nought, nothing, the first, zero, is recommended for 
general use on account of its shortness and precision. Cipher 
may be used with the force of a verb as well as that of a noun; 
nought is apt to be confused with eight.^ which has a similarity 
of sound, and it is liable to be pronounced aught, which means 
anything; the word nothing has not a mathematical sound. 

A.E.A. 

INTERESTING FACTS RELATING TO 
NUMBERS 

2 is the only even prime number. 
3 is a measure of numbers the sum of whose digits is a 

multiple of 3. 
4 is the only square of its half. 
5. All square numbers except those that are multiples of 

5 differ from the nearest multiple of 5 by 1. 
6 is a perfect number, that is, it is equal to the sum of all its 

measures. I t is a factor or measure of the product of any 
three consecutive numbers. 

7 when used as a divisor of 1, 2, 3, 4, 5, or 6 yields divi
dends that are expressed by the same digits and in the same 
circular order. 
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8 is the cube of 2 and is the only power number which has 
a consecutive number which is also a power, 9, the square of 
3. 

9 is a measure of all numbers the sum of whose digits is a 
multiple of 9. 

10 expresses the weight in pounds of a gallon of water. 

11 is a measure of any number when the difference between 
the sum of the digits in the odd places and the sum of those in 
the even places is either zero or a multiple of 11. 

12 and 24 are measures of any 3 consecutive numbers when 
the middle number is odd. 

25 is the square of 5 and equal to the sum of the squares of 
3 and 4. 

2.5 miles per hour is the average rate of walking of a work
ing horse. 

2.5 feet is the regulation pace of a soldier. 
64 is the square of 8 and the cube of 4. 
729 is the square of 27 and the cube of 9. 

125 is the cube of 5 and is Ys of 1000. 
12.5 is Ys of 100 and 12.5% is equal to}i. 
1.25 ounces is the weight of 1 cubic foot of air. 
625 is the square of 25 and the fourth power of 5. 
62.5 pounds is the weight of a cubic foot of water. 
6.25 gallons of liquid is equal in volume to a cubic foot. 
62.5% is equal to ^ and 6.25% is equal to 1/16. 
216 expresses the volume of a cube whose side is 6 and also 

the area of its surfaces. 

1001 is the product of three consecutive prime numbers, 
7, 11, and 13. 

A.E.A. 
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ADDITION 

Addition: The process of finding a number equal to two 
or more given numbers. 

Addends: The numbers taken or added. 
Sum: The result obtained by adding. 
Table of 45 combinations for use of Teacher or Mother: 
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Blackboard Drill in Addition. 

Carrying: 
As soon as children are familiar with combinations the 

work of carrying can be begun. Place on board such num
ber combinations a s : 

27 48 43 
15 Z7 18 

Have the children give right hand combination of each 
number. The same with the left hand combinations. 

Ask how many figures it takes to tell right hand com
bination in 27—the combination 12 will be given and "two 

ii 
figures to tell it." 

Place the two of the 12 under the right hand combina
tion 27 

15 

Tell the children to keep other figures in their heads. 
Ask them to think left hand combination 2 and put figure 

1 
in their head with it. The result will be 4. 

(Do not attempt at this time to explain the process). 
A great deal of drill is necessary. Children can work at 

board, on paper and also talk this work. 
Gradually the work is extended, using larger combina

tions each time. The watch-word of teacher and parent is 
Drill, Drill. 

All through the work in addition the idea must be held 
that an example having one figure wrong is absolutely 
wrong. No credit should ever be allowed for it. 
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J2.6 8 7 
5 - 7 / 3 

4 6 3/ 

86<t 3 
7 3 6-6 

11055 

3 S I SI 
4 t S 6 

JIZI 7 
642^ 

;0 , ft 

Blackboard Problems in Addition. 

Illustration: 
1. John has 15 cents and earned 12 more. How much 

has he then? 
2. On the playground Robert can throw a ball 67 feet 

and Jack can throw it 5 feet farther. How far can Jack 
throw the ball? 

The parent can easily help the child's work by writing 
examples for child. Have child examine his own work and 
see if he can detect and correct errors. 

A DEVICE FOR PRACTICE IN DICTATED 
ADDITION, MAGIC SQUARES 

8 30 27 10 25 11 

35 6 33 34 1 2 

17 13 22 21 24 14 

20 19 16 15 18 23 

5 31 4 3 36 32 

26 12 9 28 7 29 

This is the Magic Square 
of 36. The numbers 1 to 36 
are arranged so that the sum 
of each horizontal row, and of 
each vertical row, is the same, 
namely 111. The teacher dic
tates any one of those twelve 
rows of numbers and also one 
or more other numbers. By 



17 
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24 
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1 
7 
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19 
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8 
14 
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15 
16 
22 
3 
9 
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adding that number or those numbers to 111, he instantly ob
tains the sum of the numbers dictated. By having a number 
of magic squares prepared on cards, it is possible to have a 
large reserve of exercises with readily obtainable answers. 

There is considerable difficulty in writing the magic 
squares of even numbers. By observing the following rules, 
the magic squares of odd numbers may be readily constructed 

1. Begin at the top middle square 
and aim to proceed diagonally up
ward to the right. 
2. When at the top, go to the bot
tom and one to the right. 
3. When at the right, go to the left 
and up one. 
4. When a number arrests the 

progress, go down one. 5. When at the top square at the 
right, go down one. 

A.E.A. 

A DEVICE FOR F I N D I N G T H E P R O D U C T OF 
TWO N U M B E R S WHOSE 

I. Tens are the same and the I I . Ones are the same and the 
sum of whose ones is 10. sum of whose tens is 10. 

The Equal Tens Device. The Equal Ones Device. 
E.g. 73 X 77 = 5621 E.g. 37 X 77 = 2849. 
Multiply one of the tens by Multiply one of the tens 
the other ten increased by by the other and increase the 
°"^i product by one of the ones; 
7 X 7 ( 7 - f 1 ) = 5 6 . 3 x 7 - 1 - 7 = 28. 
Find the product of the ones: Find the product of the ones-
3 X 7 = 21. 7 x 7 = 49. 

By beginning with the tens, it is possible to read off the 
products instantly; do not begin with the ones. 
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Exercise 

1. Find the squares of all the numbers ending in 5 from 
15 to 125. 

2. Find the product of 21 & 29; 22 & 28; 23 & 27; and 
24 & 26. 

3. Find the product of the pairs of numbers in other 
groups of ten. 

4. Find the product of 11 & 91 ; 12 & 92; 13 & 93; 14 & 
94; 1 5 & 9 5 ; 1 6 & 9 6 ; 1 7 & 9 7 ; 1 8 & 9 8 ; 19 & 99. 

5. Find the product of the pairs of numbers correspond
ing to those of No. 4 by using numbers: 

(a) Between 20 & 30 combined with numbers between 
80 & 90. 

(b) Between 30 & 40 combined with numbers between 
70 & 80. 

(c) Between 40 & 50 combined with numbers between 
60 & 70. 

(d) Between 50 and 60. 
An Extension of the foregoing device may be made by 

applying the formulae: n (n- | - 1) = n ' - f n and n ( n — 1 ) 
= n̂  — n . 
E.g. 35 X 36 = 35' -f 35 which equals 1225 + 35 or 1260. 
Also, 45 X 44 = 45^ — 45 which equals 2025 — 45 or 1980. 

Exercise 

Use the foregoing device to perform the operations indi
cated: 3 5 x 3 4 ; 4 5 x 4 6 ; 5 5 x 5 4 ; 5 5 x 5 6 ; 65x64 ; 6 5 x 6 6 ; 
75 X 74; 75 X 76; 85 X 84; 85 x 86; 95 x 94; and 95 x 96. 

A.E.A. 

HOW TO TEACH A CHILD TO TELL THE TIME 

A child can learn to tell time as soon as he has learned 
to count by 5's. 

Usually a teacher can obtain from a jeweler a cardboard 
clock face, with hands attached. If not the use of a diagram 
on the board, clocks or watches will do. 
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It is better at first, if possible, to have a face marked 
with figures instead of Roman numerals. Later, after the 
position of the figures and their relative values have been 
mastered, the Roman numerals will not be so confusing. 

The child will know the hours by hearing them fre
quently. Tell him that the small hand points toward the 
hour it is, while the large hand counts ofif the minutes. The 
large hand does a great deal more traveling than the small 
one. It must go all the way around the clock while the small 
hand travels from one figure to another. Perhaps that is 
why it is made so much larger and stronger. Tell the children 
that when the large hand is at 12 and the small one at 1 it 
is just 1 o'clock, when the large hand is at 12 and the small 
one at 2, it is just 2 o'clock, etc. 

It takes the large hand just 5 minutes to travel from one 
figure to another, so when the large hand is at 1 it is 5 
minutes after the hour, when it is at 2 it is 5 more or 10 
minutes after the hour. When the large hand gets to 6 it 
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is 30 minutes after the hour. The large hand is just half way 
around on its hourly journey so we say it is half past the 
hour. 

After this the big hand is on its way home and we count 
how near it is to home. When it is at 7, it is 5 spaces away 
from home. Each space equals 5 minutes, so it is 25 minutes 
to the hour that the small hand points to. At 8 the large 
hand is 4 spaces away or 20 minutes, etc. 

Of course, a great deal of drill will be necessary before 
the child can tell the time correctly and easily. The occa
sional observation of the clock, perhaps between classes, 
will be found to be of considerable help. 

SUBTRACTION 
Subtraction is the process of finding how much greater 

one number is than another. 
Terms: 

Minuend—^The number from which another is sub
tracted. 

Subtrahend—^The number subtracted. 
Diiference—The result obtained by subtracting. 
For children who are thoroughly familiar with addition 

combinations, subtraction will be an easy step. 
Great stress is laid on the sign — 
Place on board a subtraction relation as 8 

—4 Say four 

(pointing to the figure 4) and what (pointing to the sign) 
makes eight? 

Place number under line as children say 4. 
Give other examples with 8 as minuend. Then use one 

as 12 
—_8 

Subtraction combination cards can be easily made and 
should be used from now on. 

It is well at first to ignore the child's mistakes and com
mend his successes. 
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Borrowing: 
Place an example as 84 on board. Say 7 and what 

makes 4? —^7 

Children will not answer. Place 8 on board, then say 
borrow one. Place the figure 1 before the figure 4, on board, 
making 14. 

(This writing on board is for visibility. Give no reason 
for the borrowing). Then say: Seven and what are 14? 
Pupil—7. Place 7 under right hand figures. Ask children 
what they did; if they cannot answer go through process 
again. 

Ask the children: What they must do when they bor
row? Some child will suggest "pay back." 

Place crayon on 3 of subtrahend and say, "pay back 
here." 

Write on board the combination 3 to have child see the 
idea. - 1 

Then: Four and what are 8? Pupil—Four. 
Write 4 under right hand figures. As soon as children 

grasp the borrow-pay-back idea, stop asking the question. 
Pupils are early taught how to test work in subtraction. 

77 
—58 Place hand over minuend, and say 9, 8. Answer 17. 

5, 2. Answer—7. 

Parents can help as with addition, by giving individual 
work. 

Suggestive examples: 
$65 $988 $4132 $7146 

—13 —196 —1463 —3924 

8000 4006 6795 7000 
—506 —1924 —849 —697 
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Problems: 

If George earned 45c on Saturday and spent 15c of it 
to see a ball game, how much money had he left? 
Model solution— 

45c money earned. 
15c money spent. 

30c money left. 

Margaret 's cap and scarf cost 75c. If the cap cost 25c, 
how much did the scarf cost? 

MULTIPLICATION 

Multiplication: The process of taking one number as 
many times as there are units in another. 

Table of 45 combinations in multiplication: 
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Terms: 
Multiplicand—The number multiplied or taken. 
Multiplier—^The number by which another is multiplied. 
Product—the result obtained by multiplication. 
The combin-itions are taught in the same manner as the 

addition combination, and in teaching them give prepara
tion for division; that is, have the pupil answer the questions, 
how many 6's in 24, and how many 4's in 24, as well as to 
state that 6 times 4 are 24. 

Give much oral drill, seat work and board work of the 
following character; 

3-2-4-32 8-6-3-54 20 
2 3 _3 

40 50 60 
_4 _5 _6 

Good cards are easily obtained or made and should be 
used daily for drill. These cards can be used efifectively in 
many ways, as : 

Keep a record of how many cards each child can answer 
correctly in a given time, say, two minutes. Work to see 
how much they can gain from one week to another. 

Have children stand 3 or 4 in a group, and hand card to 
one answering first. Then have winners in each group try 
together. 
Carrying: 

No explanation of this process is made. 
63845 

5 

Children are asked the product of 5 times 5. 

Say—We will place the right hand figure under the 5 
and think the other. Then 5 X 4? Ans., 20. Add the number 
you have in your head to this. What do you get ? Ans., 22. 
Place the right hand figure 2 under the 3 and think ' the 
other, etc. 
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After going through two or three examples stop asking 
questions and expect children to carry without being told. 
Then have a child come to the board and work one, giving 
products orally. 

Two or more figure multiplication: 
By the time children come to this work, they know how 

to read and write numbers and know the value of units, 
tens, etc. 

Example—Multiply 24 by 14. 
Explanation— 

Short Process. 
24 multiplicand 24 
14 multiplier 14 

4 X 2 4 = 96 96 
10 X 24 = 240 24 

14 X 24 == 336 product. 336 
The explanation shows that to multiply by 14, we first 

multiply by 4, then by 10, and add these products to obtain 
10 + 4 or 14 times 24. 

The figure 0 in the explanation does not appear in ordin
ary work. 

Multiply: 
25 36 95 
13 13 _ 2 3 

"75 l08 285 
25 36 190 
325 468 2185 

PROOF OF MULTIPLICATION BY CASTING 
OUT THE NINES 

743695 Eleven, two, seven. (Write 7) . 
_2i 2 Eight. (Write 8). 

4462170 7 X 8 Fifty-six, clcven, two. (Write 2), 
1 4 8 7 3 9 0 2 ^ -̂  ' ' , , , ^ . ^ v 

Four, eleven, two. (Write 2) . 
19336070 
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The method of testing arithmetical operations by casting 
out the Nines, is based on the fact that the remainder on di
viding any number by 9 is the same as that obtained by divid
ing the sum of its digits by 9. Cast the Nines out of the multi
plicand and write down the remainder; do the same with the 
multiplier; find the product of the two remainders; cast the 
Nines out of that product and write down the remainder. 
That remainder should be identical with that obtained by cast
ing out the Nines from the final product. 

Three stages will be indicated in the learning of the ap
plication of this device: 

1. Find the sum of the digits of the multiplicand by ac
tually adding and then divide that sum by 9. In the example 
the sum is 34, which, divided by 9, gives a remainder of 7. 
Proceed similarly with the multiplier and the product. 

2. Add the digits until a sum is reached which is equal 
to or greater than 9. Discard the 9, retain the remainder, if 
any, and proceed as before. These words indicate the process 
in the multiplicand of the example; Eleven, two, five, eleven, 
two, seven; in the product: Four, seven, thirteen, four, eleven, 
two. 

3. Add the digits as in No. 2 but, find the remainder, not 
by dividing by 9, but by adding the digits of the sum. For 
example, 7 & 4 is 11; find the remainder by adding the digits 
of 11,2. The sum of the next two digits is clearly 9, so disre
gard them in adding. The words at the right of the example 
illustrate the application of this, the best, though not the usual, 
stage. 

There are three classes of instances in which this method 
of proof will fail but they are so unusual that the student is 
strongly recommended to master this device and to form the 
habit of applying it whenever he has performed an operation 
in long multiplication. 

A.E.A. 
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D I V I S I O N 

Division: The process of finding how many times one 
number contains another is called division. 

The terms used are : 
Dividend—The number divided. 
Divisor—^The number divided by. 
Quotient—^The result obtained by dividing. 
The sign -^ is read "divided by." 
The pupil knows the division tables through his work 

in multiplication as 18 -^ 9. 
He should now thoroughly review these, and complete 

the tables through 108 -^ 9. 
A great deal of time at first should be given to review

ing these tables. Division cards may be used with other 
devices, as such drills will arouse some keen competition, 
accuracy and rapidity being the incentive. 

Inexact divisions should be drilled on having children 
name remainder. 

Divide each number in the first two rows by 2, giving 
each quotient and the remainder when there is one. 
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How many times is 2 contained in 46? 
Dividend, 46; Divisor, 2; Quotient, 23. 
2 is contained in 4 (ten) 2 times; write 2 under the tens. 
2 is contained in 6, 3 times; write 3 under the units. 
Divide 672 by 3 : 

672 -^ 3 = 224. 
3 is contained in 6 (hundreds) 2 (hundreds) times; write 

2 under the hundreds. 
3 is contained in 7 (tens) 2 (tens) times and l ( ten) left 

over; write 2 under the tens. 
3 is contained in 10 add 2, or 12, 4 times; write 4 under 

units place. 
After explanation of one or two, the process is shortened 

thus: 
3 into 6, 2 times. 
2 into 7, 2 times, with 1 remainder. 
3 into 12,4 times. 
Proof: 3 X 224 = 672. 

LONG DIVISION 
Long Division: There is perhaps no subject in arith

metic that needs more constant drill than long division. Un
less he can do it accurately it will be difficult for the child to 
master the later work, as nearly every kind involves the use 
of long division. 

Do not allow the child to divide by long division with 
a divisor of 11 or 12^ 
Explanation: 

( 32 

31)992 31 is not contained in 9, but it is con-
93 tained in 99 about as many times as 30 is 

62 contained in 90, or 3 is contained in 9. 
J62 Try 3. 
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Write 3 in the quotient over 9 the last figure of the 
dividend used, then multiply 31 X 3, giving 93; write this 
under 99. Subtract 93 from 99; bring down 2; 31 is in 62 as 
many times as 3 is contained in 6, or 2 times. Place the 2 
in the answer over the 2. Multiply 31 X 2, giving 62, sub
tract ; there is no remainder. 

Then 32 is the answer. 
Work several examples on board, at first giving the 

explanation and later calling on the pupils to help. Finally 
they will be able to give all the explanation and work 
examples independently. 

Perhaps for the second lesson one might take examples 

as: 
( 8 

22)1672 
176 

Explain that 22 X 8 is too large and that we must try 
a smaller number, as 7; the remainder 13 is not as large as 22, 
so bring down the next numbers as before. 

( _ 7 6 
22)1672 

154 
" l 3 2 

132 

Remember that there are five principal steps to Long 
Division. 

(1) Divide. 
(2) Wri te figure in quotient^ 
(3) Multiply. 
(4y Subtract. 
(5)" Bring down next figure. 
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It has proved excellent practice to give at least one 
example in Long Division at the beginning of the Number 
Period each day for a whole term, after the work has been 
taken up. Proof of Long Division: Quotient X Divisor = 
Dividend. 

T H E F O U R SIMPLE RULES OR F U N D A M E N T A L 
O P E R A T I O N S 

(Specially prepared to help teachers in teaching 
addition, subtraction, multiplication and division.) 

It is well to become familiar with the terms involved in 
connection with the processes of Addition, Subtraction, Multi
plication, and Division. The similarity in the endings of the 
following terms corresponds with the similarity in the form of 
their literal meanings. 

An Addend is a number to be added. 
A Subtrahend is a number to be subtracted. 
A Minuend is a number to be diminished or lessened. 
A Multiplicand is a number to be multiplied. 
A Dividend is a number to be divided. 
As a passive significance is indicated in the endings of the 

five foregoing terms, an active force is expressed in the endings 
of the two following terms: 

A Multiplier is a number which multiplies. 
A Divisor is a number which divides. 
A Quotient (Latin, quot, how many) is a number which 

tells how many times the divisor is contained in the dividend. 
A product is the result of multiplication; note that the 

mathematical meaning does not dififer much from the agri
cultural meaning. 

The terms Sum, Difference, and Remainder have in arith
metic the meanings which they have in ordinary, every-day 
speech. 
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Factors (Latin, facio, make) are the two or more num
bers which, when multiplied! together, will make the given 
number. The product of two equal factors is called the 
Square of one of them, and the product of three equal factors 
is the Cube of one of them. A knowledge of the square num
bers as far as the square of 20 and of the first ten or twelve 
cubic numbers is often a great convenience. 

M I N I M U M A D D I T I O N TABLE 
2 
3 
4 
5 
6 
7 
8 
9 

10 

1 & 1. 
1 & 2. 
1 & 3 
1 & 4 
1 & 5 
1 & 6 
1 & 7 
1 & 8 
1 & 9 

; 2 & 2. 
; 2 & 3. 
; 2 & 4; 
; 2 & 5; 
; 2 & 6; 
; 2 & 7; 

2 & 8; 

11 2 & 9; 3 & 8; 
12 3 & 9; 4 & 8; 

13 4 & 9; 
14 5 & 9; 

3 & 3. 15 
3 & 4. 16 
3 & 5; 4 & 4. 
3 & 6; 4 & 5. 

4 & 7 
S k7 
5 & 8 
6 & 8 
6 & 9 
7 & 9 

17 
18 

3 & 7; 4 & 6; 5 & 5. 

• 5 & 6. 
6 & 6. 
6 & 7. 
7 k7. 
7 & 8. 
8 & 8. 
8 & 9. 
9 & 9. 

The foregoing forty-five combinations are all the possible 
pairs of numbers whose sums are dififerent in endings. When 
these are mastered, speed and accuracy are acquired by con
tinued intelligent practice. At first, only two numbers are to 
be read as a sum, but in time the sum of three, four, or more 
numbers is read in somewhat the same way as different let
ters in combination are readily grasped as one word. For 
example, the numbers, 1, 2, 3, 4, in addition are read 10, rather 
than, 3, 6, 10. 

When in the process of adding, a multiple of 10 is reached, 
the two following numbers should be combined; for example, 
9, 3, 8, 7, 6, might be read, twelve, twenty, thirty-three. 
Again, 37, 9, 4, 8, may be read, forty-six, fifty (pause) eight; 
rather than, forty-six, fifty, fifty-eight. "Skipping " in order 
to make combinations may often be practised to advantage 
but should not be overdone; for example, 3, 5, 7, 5, 9, 8, might 
be read, ten, twenty, thirty-seven, as it is readily seen that 3 
& 7, and S ^ S make the easiest adding combinations. 

3—Vol. I 
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Addition 
ARITHMETIC 

1. Add vertically, horizontally, and diagonally: 

3 

20 

7 

24 

11 

16 

8 

25 

12 

4 

9 

21 

13 

5 

17 

22 

14 

1 

18 

10 

15 

2 

19 

6 

23 

17 

23 

4 

10 

11 

24 

5 

6 

12 

18 

1 

7 

13 

19 

25 

8 

14 

20 

21 

2 

15 

16 

22 

3 

9 

How many adding operations are there? What is peculiar 
about the addends and the sums? Try to make another magic 
square by using the numbers 1 to 9 inclusive. Study the 
system or method observed in constructing the above squares 
and try to make a magic square using the numbers 1 to 49 in
clusive. When you have succeeded, do the same with the 
numbers as far as the square of 9, that is 81. 

2. The entries for a live stock exhibition were 217 cattle, 
312 sheep, 89 horses, and 132 pigs. How many animals were 
entered? 

3. On a farm there were 23 cows, 18 heifers, 5 steers, 2 
bullocks, and 17 calves. How many head of cattle were 
there? 

4. A farmer owns 18 mares, 13 geldings, 5 fillies, 7 colts, 
and one stallion. How many head of horses does he own? 

5. Find the total weight of one bushel of each of these 
grains: wheat, oats, barley, peas, rye, and corn or maize. 

6. In one day a cow drank 43 lb. of water and ate 7 lb. of 
concentrates, (grain or meal), 9 lb. of turnips, 15 lb. of hay 
and 12 lb. of straw. Find the weight of all the material 
consumed. 
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7. A ration is the amount of feed for 24 hours. Find the 
total weight of a cow's ration that consisted of: 18 lb. hay, 
20 lb. silage, 12 lb. roots, 5 lb. cotton-seed meal, 2 lb. bran, 
and 4 lb. corn meal. Give the general or class name of the 
first three and of the last three kinds of feed. 

8. Find the sum of: 
(a) The first 20 odd numbers, (b) The first 20 even 
numbers, (c) All the prime numbers under 100. (d) 
The squares of the first 12 natural numbers, (e) The 
cubes of the numbers from 1 to 10. (f) The odd com
posite numbers under 100. 

9. Write down all the numbers of three figures that can be 
formed by using the figures 5, 7, and 9. Add the numbers so 
formed. 

10. An irregular four sided field has sides of the following 
lengths: 13 rd., 19 rd., 22 rd., and 26 rd. Find the perimeter 
or the distance around the field. 

11. One cow weighed 856 lb.; a second cow weighed 83 
lb. more; and a third weighed 37 more than the second. Find 
their total weight. 

12. Find the total amount spent by a boy during the year 
if his expenditure for each month was as follows: $2.50; 75c 
93 cents; one and a half dollars; two dollars and a quarter 
175 cents; 2 half dollars; nothing; ninety-nine cents; $1.37 
137 cents; and $10.10. 

A N S W E R S TO T H E EXERCISES I N A D D I T I O N 

1. 65. 2. 750. 3. 65 head. 4. 44 horses. 5. 314 lb. 
6. 861b. 7. 61 lb.; roughage and concentrates. 8. (a) 400, 
2 0 x 2 0 ; (b) 4 2 0 , 2 0 x 2 1 ; (c) 1061, 26 prime numbers; (d) 
650, ^"^^f ; (e) 3025, - i f ^ ; (f) 1441; the sum of all the 
odd numbers, 50 in number is the square of 50, namely 2500; 
the sum of the 25 odd prime numbers is 1059; therefore, the 
sum of the odd composite numbers is 2500 — 1059 = 1441. 
9. 4662. 10. 80 rd. 11. 2771 lb. 12. $24.51. 
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Addition and Subtraction 

1. A field contained 89 sheep; 27 were sold to the butcher 
and 13 others were put into the field. How many did it then 
contain? 
2. A shipment of cattle was sold for $14763.50. Find the 
net receipts after paying for: commission, $312; freight, $517; 
labor, $85; and feed, $56. 
3. Complementary numbers are that pair of numbers whose 
sum is the unit of the next higher order. What is the compli
ment of each of 4, 7, 8, and 5; in other words, what must be 
added to each to make 10? 
4. What is the compliment of each of: 27; 36; 49; 87; SS; 
and 17? 

N O T E : In performing mentally the operation of subtract
ing any number that is not a multiple of 10 from 100, first 
subtract the tens increased by one ten, and then add the 
number necessary to correct the excess of subtraction; e.g. 

100—38, 100—40 & 2. That equals 60 & 2 namely 62. 
5. What is the amount of change due when a dollar bill is 
given in payment of purchases amounting to: 33c? 46c? 71c? 
87c? 18c? 
6. The specific gravity of milk serum is 1.036 and of milk 
fat, .9. The difference causes them to separate; what is that 
difference? 
7. Find the difference in degrees between: 

(a) Latitude 16° N . and Latitude 80° N . 
(b) Lat. 14° N . and Lat. 14° S. 
(c) The Tropics. 
(d) The Polar Circles. 
(e) Long. 27° E. and Long. 45° W. 
(f) The First Meridian and the meridian of your home. 
(g) The Equator and your home. 

8. Find the difference between the maximum and the mini
mum temperatures from the following records: 92° above zero 
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and 67° above zero; 45° above zero and zero; 12° above and 
12° below; 4° below and — 8°; the freezing point and the boil
ing point Fahrenheit; the same points Centigrade; 0 and 
—15°; —40° C. and —40° Fahr. 

NOTE : The last two readings of the two thermometers are 
identical in both reading and in temperature. 

9. Write down the number of members of the House of Com
mons from each province as settled by the last Redistribution 
Bill. Find the total. Which one of the numbers is not 
changed by a redistribution bill? In a similar manner, find 
the number of Senators. Next find the total number of mem
bers of the Canadian Parliament. 

H I N T : Do not forget that the King, represented by the 
Governor-General, is a member of the Parliament of 
Canada. 

10. An oblong is 16 yd. long and 10 yd. wide. How much 
longer are the two sides than the two ends? How much 
longer is the perimeter than the two sides? 
11. A father was 23 years old when his son was born. How 
old will the father be when the son becomes of age? 
12. King John gave his consent to Magna Charta on June 
I5th, 1215. Six hundred years and three days after Napoleon 
Bonaparte was overthrown at Waterloo. Give the date of 
the battle of Waterloo. 
13. The Great War began August 4th, 1914, and ended No
vember 11th, 1918. Find the duration of the war in days. 

ANSWERS TO THE EXERCISES IN ADDITION 
A N D SUBTRACTION 

L 75 sheep. 2. $13793.50. 3. 6; 3; 2; 5. 4. 73; 64; 
51;13;45;83. 5. 67^; 54^; 29^; 13̂ 5; 82^. 6. .136. 7. (a) 
64°; 28°; 47°; 133°; (e) 72°. 8. 2S°; 45°; 24°; 4°; 180°; 
100°; 15°; 0. 9. 245 in H. of C. 96 senators; 342 members 
of parliament. 10. 12 yd.; 20 yd. 11. 44 yr. 12. June 18th, 
1815. 13. 1560 days, 100 days more than 4 times 365 days. 
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The Minimum Multiplication Table 

By using the top line and the left column alternately, as 
the multiplier and the multiplicand, the thirty-six essential 
products of the Multiplication Table are obtained. 

1 2 3 4 5 6 7 8 9 
2 
3 
4 
5 
6 
7 
8 

4 
6 
8 
10 
12 
14 
16 

9 
12 
15 
18 
21 
24 

16 
20 
24 
28 
32 

25 
30 
35 
40 

36 
42 
48 

49 
56 64 

9 18 27 36 45 54 63 71 81 

A pupil eight or nine years old can learn one of these products 
each day and review those previously learned. A working 
knowledge of the Multiplication Table can be acquired in 
two months. 

It will be noted that the first or top product of each column 
is a square number. Note that the sum of the digits of each 
multiple of nine is 9. What multiples of nine under 200 have 
digits whose sum is not 9? Continue this form of the Multi
plication Table as far as 12 times 12. How many products 
are there in your table? 

Multiplication 

1. Each of four cows gives daily, 3 gal. of milk, 5 gal., 2 
gal., and 6 gal. If a gallon weighs approximately 10 lb. what 
weight of milk is obtained daily? weekly? in July? 

2. Well macadamized roads increase the value of adjoin
ing farms about $4.50 an acre. What is the increased value 
of a farm of 76 acres that had been purchased for $5200 before 
the macadamized road had been constructed? 
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3. A 12-acre field was sown in oats for six consecutive 
years, no fertilizer being used. The yield the first year was 68 
bu. an acre. Find the total number of bushels in the last year 
if the yield fell off at the rate of 7 bu. per acre per annum. 

4. I t has been estimated that the downy woodpecker, 
sometimes called "the orchard inspector," adds, by his des
truction of insects, five apples a day to the yield of an orch
ard. How many apples do a dozen of such inspectors pro
duce for their protector by their work during May and June? 

5. A's team in plowing walks at the rate of 2 miles an hour 
and works 11 hrs. daily. B's team, turning the same width of 
furrow, walks lYi miles an hour but works only 9 hours a 
day. Which team plows the more land? Which team would 
ŷ ou prefer to drive? Why? 

6. An orchard has 17 rows of 23 trees each. Seven trees 
bear no fruit. The remainder average 4 bbl. each. Find the 
y îeld in barrels of the orchard. 

7. Find the number of feet around an enclosure 8 rods 
square. 

8. On a farm are 27 ewes and 19 wethers. The former 
yield fleeces of wool averaging 8 lb. and the latter 11 lb. in 
weight. Find the total weight of wool obtained from that 
farm, and its value at 27c a pound. 

9. A man bought a team of horses for $325. He rented 
them out at $15 a week but paid 7^ cents a day for their keep. 
At the end of 11 weeks he sold the horses for $275. How 
much did he gain or lose? 

10. Six horses are to be shod "all around." If each shoe 
requires 8 nails how many will be used in shoeing the horses? 

11. Prepare a table of 13 times as far as 13 times 25. Find 
the sum of the 25 products without adding. 

12. How many shoes are required for 17 horses to be shod 
on all four feet and for 19 other horses to be shod on their 
fore feet only? 

13. If 6 qt. of red clover seed, are sown on an acre, how 
many pounds are required for 14 acres? 
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14. If white or Dutch clover seed sells at 80 cents a 
pound, how much should be paid for a pint of the seed? 

15. Find the total number of days in the months that have 
(a) 30 days; (b) 31 days. How much must be added to the 
sum of the two numbers obtained to make a year? 

16. How much less than a year would be 13 months of 4 
weeks each? 

NOTE : Persons who desire a reform of the calendar, sug
gest such a year. Give arguments against and also in fav
or of such an innovation. 
17. Multiply each of the following numbers by 11 and 

find the sum of the products: 42, 63, 35, 27, 81, 54 and 72. 
Add those numbers first and multiply the sum by 11; compare 
the result with that previously obtained. Examine the seven 
products first obtained with a view of discovering a device for 
multiplying numbers of two digits by 11. (Hint : Compare 
the middle digit with the sum of the others.) 

18. Multiply these numbers by 11: 46, 7S, 84, 93, 58, and 
66. Use the device, modified if necessary, that you discovered 
in No. 17. 

19. Find the difference between the cube of 6 and the sum 
of the cubes of 3, 4, and 5. 

20. Find the difference between: 
(a) the square of 39 and the sum of the squares of 15 and 36. 
(b) the square of IS and the sum of the squares of 21 and 72. 
(c) the square of 187 and the sum of the squares of 88 and 165. 
(d) the square of 259 and the sum of the squares of 245 and 84. 

21. With as little written work as possible, find the con
tinued product of the first twelve natural numbers. 

22. Perform the operations indicated and note the inter
esting results: 9 X 9 -f- 7; 98 X 9 -f 6; 987 X 9 - f 5 ; 9876 X 
9 + 4; 9 8 7 6 5 x 9 + 3 ; 9 8 7 6 5 4 x 9 + 2 ; 9 8 7 6 5 4 3 x 9 + 1 ; 
98765432 X 9 + 0. 

23. Multiply 1 by 1; 11 by 11; 111 by 111; and so forth as 
far as 111,111,111 by 111,111,111. Arrange the products in 
pyramidal order. 

24. Multiply 123456789 by 3; 6; 15; 66 ; and 54. 
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A N S W E R S TO EXERCISES I N 
M U L T I P L I C A T I O N 

1. 160 lb.,; 1120 lb.; 4960 lb. 2. $5542.00. 3. 12 X 26 
bu., 312bu. 4. 3660 apples. 5. B's team goes >^ mi. further; 
with B's team the man saves 2 hr. daily and ploughs more. 
6. 1536 bbl. 7.528 ft. 8. 425 lb.; $114.75. 9. $57.25 gain. 
10. 192 nails. 11. 4225; the average addend is 13x13, 169; 
1 6 9 X 2 5 = 4225. 12. 106 shoes. 13. 157^^ lb. 14. 75^. 
15. (a) 120 days; (b) 217 days; 28 or 29 days. 16. 1 day in 
a common year, 2 days in a leap year. 17. 4114. 19. zero. 
20. (a) zero; (b) zero; (c) zero; (d) zero. 21. 7,983,360; 
without figuring, 1 x 2 x 5 x 3 x 4 x 1 2 x 7 = 1 0 0 8 0 ; without 
figuring, 8 X 9 X 11 = 792; 792 X 10080 = 7920000 & 63360= 
7,983,360. 24. 37,037,037; 74,074,074; 185,185,185; 814,-
814,814; 666,666,666. 

Division 

1. By a rise of 25 cents per bushel, the value of a crop of 
grain is increased $29.75. How many bushels are there in 
the crop? 

2. A farmer sold an equal number of cows, pigs and sheep 
for the sum of $1770. The prices of each were respectively 
$69, $37, and $12. How many of each were sold? How 
much was received for each class of animals? 

3. A horse worth $170 and a cow worth $108 were ex
changed for 14 calves and $82. Find the value of a calf. 

4. A hen that weighed 5 lb. laid 300 eggs in a year, their 
total weight being 3 7 ^ lb. How many times her own weight 
was her year's production? What was the average weight of 
the eggs ? 

5. A balloon that had a lifting power of 900 lb. was held 
down by men while it was being inflated. At least how many 
men were required, their average weight being 155 lb.? 
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6. The laboring men of Australia once expressed their 
ideals, thus: 

"Eight hours for work, eight hours for play. 
Eight hours for sleep, eight shillings a day." 

At that rate of pay, how many men could be engaged for 
a week for the sum of £24. 

7. How many times greater is "The Majestic" whose ton
nage is 56,000, than Drake's "Golden Hind" whose weight 
was 100 tons? 

8. The divisor and the quotient are equal and their sum is 
678. Find the dividend. Of what number is the dividend 
the square? 

ANSWERS TO EXERCISES I N D I V I S I O N 

L 119bu. 2. $1035; $555; $180. 3. $14. 4. 7 ^ times; 
2 ounces. 5. 6 men; the average pressure on the ground of 
the men's feet would be only 5 lb. 6. 10 men, reckoning 6 
days to the week. 7. 560 times; with the "Golden Hind" 
Drake circumnavigated the globe. 8. 114,921; 339. 

A.E.A. 

F R A C T I O N S 

"The Unit is the fundamental idea of Arithmetic. From 
it arises the two great classes of numbers—Integers and Frac
tions. Integers have their origin in the multiplication of the 
Unit; Fractions arise from the division of the Unit."— 
Edward Brooks. 

Classification. Before classifying can begin, the basis 
of classification must be settled. The basis of classification 
of the words in a dictionary is the initial letter of the word; 
the grammatical classification of words is based on the func
tion of a word in a sentence. If we consider the Form of 
Fractions, they are of two classes. Of the two classes, the com
moner or more frequently used are Decimal Fractions. So 
common are they and so much do they resemble whole num-
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bers, they are often treated as such. The popular reading 
of such an expression as $4.75 (four and seventy-five hund
redths dollars) is "four dollars and seventy-five cents." That 
reading is accurate in valuation but is not literally true to the 
notation; one would hardly read 4.75 ft. as four feet, nine 
inches unless he were giving an interpretation of its value. 

The less common and much less frequently used class of 
fractions was long known as Vulgar Fractions. The word 
vulgar formerly meant common, but, like many other words, 
it has degenerated in meaning and is now synonymous with 
inelegant, unrefined, disreputable. It is, therefore, clear that 
the word is no longer descriptive of a class of fractions. In 
recent years, the expression "Common Fractions" has been 
employed on the supposition that it is an improvement on 
"Vulgar Fractions." While the latter expression is not at 
all descriptive, it had at least the virtue of being not mislead
ing, whereas the so-called "common fractions" are compara
tively uncommon. The question that naturally obtrudes 
itself is. What shall we call such fractions? 

Decimal Fractions are named because of a particular 
characteristic: they each have an unexpressed denominator 
which is some power of ten, (Latin, decem, ten). The other 
class of fractions, for which a descriptive name is needed, ex
presses the denominator. If the word common in the expres
sion "common fraction" would denote the same idea as com
mon does in the expression "common noun," that is, general or 
class noun as opposed to particular, individual, or proper 
noun, there would not be the same objection to the word as 
there is when it is merely a translation of vulgar. I t has been 
pointed out that Decimal Fractions have a particular charac
teristic; why not call the other class General Fractions? If 
that name is not suitable, let a descriptive name be suggested. 

A.E.A. 
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Fractions: One or more of the equal parts of a unit is 
called a fraction. 
Terms: 

Numerator—Number above the line. 
Denominator—Number below the line. 
Mixed Number—Number composed of a unit and frac

tion. 

1 circle = 2 half circles = 4 quarter circles 
1 = 2 halves = 4 fourths 
1 = 2 = 4 

2 4 
Into how many parts is figure 2 divided ? 
What would we call one part of it ? 
Into how many parts is figure 3 divided ? 

Thirds and Sixths: 
If we took 3 parts of these what part of the whole thing 

would it be? 

/ 
^ 
/ 
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Into how many equal parts is the first divided? One of 
the three equal parts of anything is one-third of it, and is 
written \. 

Into how many equal parts is the second divided? 
One of the 6 equal parts of anything is one-sixth of it, 

and is written ^. 
i equals how many sixths? 
f equals how many sixths ? 
One whole thing equals how many thirds ? How many 

sixths ? 
Eighths: 

This rule is 3 inches long. Into how many equal parts is 
the first inch divided? 

One of the eight equal parts of anything is one-eighth 
of it, and is written ^. Write three-eighths, five-eighths. 

How many eighths equal ^, i , f. 
Fifths and Tenths: 

S 

/ 

/ 
/O 
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How many tenths are equal to i ? 

How many tenths are equal to | ? 

i + * =? 
3 J . 1 = ? 
10 ^ 10 
7 1 = ? 
10 10 

Twelfths: 

1 4- 1 = ? 

« + 1 = ? 
10 ^ 10 
4 ^ ? 
T 5 ~ • 

1 

/ 
6 

/̂7<> t/i/^dt 
' ( 

One of the twelve equal parts of anything is one-twelfth, 
and is written jr 

\ equals how many twelfths? 

\ equals how many twelfths? 

\ equals how many twelfths? 

f2 + 

1̂  + 

5 
12 
5 
12 

= ? 
= ? 

7 3 
12 12 
9 4 
12 12 

= ? 

= ? 

Be sure that the children understand that the terms of 
the fraction ask two questions: 

1. Into how many parts is the unit divided? 

2. How many parts are taken? 

Fractions Made Easy by Comparisons. 



Pupils Working Out Problems in Multiplication and Division of 
Fractions. 

Principles of Fractions: 
1—Multiplying the numerator or dividing the denomi

nator of a fraction by any number, multiplies the fraction 
by that number. 

Illustration :— 6 x 2 _ 1 2 _ o § ^ § ^ 4 
4 - 4 - ^ - 4 ^ 2 2 

2—Dividing the numerator or multiplying the denomi
nator of a fraction by any number divides the fraction by 
that number. 

Illustration:— 1 2 - ^ 2 ^ 6 ^ . 12 ^ 1 2 ^ . 
6 ~ 6 " * 6 x 2 " 12 

3—Multiplying or dividing both terms of a fraction by 
the same number does not change the value of the fraction. 

6 ^ 2 ^ X 2 ^ 1 2 1 2 ^ 2 
3 * 3 x 2 6 6 
12 _ „ 1 2 H - 2 _ 6 6 _ „ 

" 6 " ^ - " 6 ^ 2 - 3 l"^' 
Reducing fractions to higher or lower terms does not 

change their value. 
Reduce I to lower terms. 
2-7-2 1 Divide each term by the same number. We 
6 -i- 2 ~ 3 have learned that \ has the same value as I. 

Reduce i to fifteenths 1 X 3 _ ^ Multiply each term by 
5 x 3 " 15 

the same number, i and TS have the same value. 
(That these fractions have the same value can easily be 

shown by turning to the diagrams shown previously). 
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Examples: Reduce to lowest terms: 

1 5 9 12 Q 16 4 20 5 L8 6. I-' 

Reduce to 24ths. | , 4, 8» i2» "3' 3> s-

Addition and Subtraction: 
We cannot add or subtract 6 chairs and 2 tables; 3 

apples and 4 pears, ^ and f. 
We must reduce our fractions so that they will have the 

same or a common denominator. 
3. _ 9 
4 12 
2 _ 8 
3 ~ 12 

- = 14 12 12 

y Examples: 
1 3 
"3 5 

+ 4 + 4 

71 41 
- 3 i +2i 

n 
+2f 

3f 
+4| 

1 
2 
3 
8 

_ 4 
8 
3 

- 8 

7 
8 

3 
8 
1 
4 

7f 
- 3 i 

5 
6 
2 

61 
- 4 f 

7 
8 
3 
4 

12| 
+71 

The fundamental principle of fractions: If the terms of a 
fraction are both multiplied or both divided by the same num
ber, the value of the fraction is not changed. 

By a slight change in the wording of the foregoing, we 
obtain a statement of a Fundamental Principle of division 
as applied in the operations of cancellation: if the dividend 
and the divisor are both multiplied or both divided by the 
same number, the quotient is not changed. 

To awaken interest in the operations of cancellation, or in 
other words, to put it the basis of a game governed by rules, 
require the pupils to perform the work with the fewest pos
sible number of figures. The largest possible numbers should 
be used as measures or divisors and if the obtained quotient 
can be immediately used as a divisor, it need not be written. 
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I6 3 
Example g^ x gy x Ig x $i _ ^g 

Explanation. 19 into 57, 3 (write), into 76, 4; 4 into 48, 12; 
12 into 36, 3 ; 3 into 54, 18; 18 into 72, 4; 4 into 64, 16 (write); 
3 times 16, 48. The pupil who can do the work by recording 
the fewest numbers and who can come to the black-board and 
demonstrate before the class, wins the game. 

The following will illustrate the act of multiplying both 
dividend and divisor by the same number. 

^ , .304 X .002 X 1.8 
Ex^"^P^" .0009 X .038 

General Principle: Multiply the dividend and divisor by 
that power of 10 that will clear both of decimals. In the ex
ample before us, the number is the seventh power of 10, or 
10,000,000. We obtain 

Example 

16 
304 X 2 X 

2 

39 X 33 
7.35 X 

32 
,0143 

15.015 

730 X im 

7 
X 

1000 
= .007 

1000 

.0024 

.152 X .033 
2.09 

8 
W2 X 

3 
33 

209 X 10000 
24 

10000 
.0046 

A.E.A. 

Fraction Values Illustrated. 
4—Vol. I 
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Multiplication and Division: 
In multiplication of fractions cancel whenever possible, 

as: 
3 

15 4 1 5 x 4 3 
1 6 ^ 5 " 1 6 x 5 ~ 4 

4 
3 

6xf-= 6 x 3 9 = 4 | 
4 ° 2 
2 

3 
2 2 x 9 - 6 
3 x 9 " 3 

as: 
In division of fractions invert the divisions and multiply. 

14 
15 ' 

4 ^ 
5 

7 
2 1 4 x 5 7 ^1 
5 ^ 15 2 " 3 ° ' 

3 
2 4 2 2 

° 5 ^ 5 
3 

6 ^ 2 _ 6 x 3 _ Q 
3 ~ 2 " 

Exercises: 

1 ^ y 2 
•I- 4 X g-

2. f - f 

3- 7 x 1 

4. 

5. 

6. 

5 . 5 
6 • 24 

1 x 2 4 

O - 8 

7. 

8. 

9. 

1x16 

I-X27 

1 6 x 1 

10. 

11. 

12. 

16 . 4 
25 • 15 

16-. ± 

1-^20 
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This diagram left on the board will prove an endless 
source of material for rapid drill in fractions. Numbers 
might be changed occasionally. 
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Decimals: Fractions that express tenths, hundredths, 
thousandths, etc., are called decimal fractions or decimals. 

Reading and Writing: 
When anything is divided into 10 equal parts, each 

part is called one-tenth, written either 3̂  or .1 . 
When anything is divided into 100 equal parts each 

is called one-hundredths, written either :^ or .01. 
The child will readily see that at times it would be much 

easier and more practical to use the decimal instead of the 
fraction. 
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Orders of decimals are shown below; 
w 

_« a ;5 -S § 
iu 5 » !" rt e l/./ 

o 
11 u S -^ '3 to ]2.5 -5 'g 3 

3 a 3 c ! a ) c j 3 j 5 a J 

8 7 5 . 4 3 2 6 

This number is read: 875 and 4326 ten-thousandths. 
Emphasis is laid on the "and," it taking the part in 

reading that the decimal point does in writing. 

Addition and Subtraction: 
Care must be taken at first to see that the child under

stands that tenths must be under tenths, hundredths under 
hundredths, etc. 

Exercises: 
Find the sum of: 
1. 3.5 and 6.45 6. .75, 7.9, .666, 8.625 
2. 7.45 and 3.3 7. 4.03, 17.205,45, 10.03 
3. 4.237, 3.36, 4.234 8. 64.06, 68.8243, 6.7142 
4. 3.6, .38, .60 9. 40.08, .063, 7.3842 
5. 56.7, 33.3, 3, 74, 6.2. 10. 5.4528, 10,307, .3642 

Subtract as indicated: 

1. 46.3 — 27.4 6. 620.2 — .6643 
2. 3.604 — 2.98 7. 49.06 — 3.4321 
3. .062 — .0036 8. 345.3 — 23.45 
4. 100— .98 9. 600 — 4.37 
5. 46.8 — .874 10. 20 — 6.4283 

Multiplication and Division: 

In multiplication of decimals, multiply as if numbers 
were integers, and from the right in the product point off 
as many decimal places as there are in both multiplicand and 
multiplier. 
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•43 Since the multiplicand has 2 decimal 
• 26 places and the multiplier 2 decimal places, 
258 the product must contain four decimal 
86 places. 

Tills 
To multiply a decimal by 10, 100, 1000, etc., move the 

decimal as many places to the right as there are noughts in 
the multiplier. 

63743 X 100 = 6374.3. 

To divide a decimal by 10, 100, 1000, etc., move the 
decimal point as many places to the left as there are noughts 
in the divisor. 

7 6 . 4 - ^ 1 0 0 0 = .0764. 

To divide a decimal by a decimal, change the divisor to 
an integer by moving the decimal point in both dividend and 
divisor as many places to the right as there are decimal 
figures in the divisor. Proceed as in division of a decimal 
by an integer. 

Divide .23460 by .68. 
( . 345 Make the divisor . 68 an integer by mov-

68.)23.460 ing the decimal point two places in both, 
20.4 dividend 23.460, and divisor 68. 

"306 
272 

340 
340 

M E C H A N I C A L L O N G D I V I S I O N O F 
D E C I M A L F R A C T I O N S 

The general rule for performing operations in division of 
decimals is to multiply both dividend and divisor by that 
power of ten that will make the divisor a whole number. In 
short division the process would be as follows: 

.74028 -7- .004 
= 749.28 -^ 4 
= 187.32 
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The Statements in long division should 
appear in the same order and form as 

.065879 -4- .0053 
= 658.79-̂  53 thosc of short division. As some hgur-

12.43 63)658.79 ing is ncccssary, it is naturally done below 
i ^ the statements. If the pupil finds it easi-
227 er to write the divisor at the left of the 
212 

159 dividend when no figuring is done, he 
may be allowed to do so, but for the sake 
of appearance, he should be required to 

write the quotient above and not below the dividend. 

Constant drill must be the aim of both teacher and 
parent in the work in decimals. 

It is very necessary that the work should be thoroughly 
mastered and rapidly executed, and repetition is the only 
way in which this end can be secured. 

Fractions may be classified according to value. 
1. A proper Fraction is one whose value is less than one; e.g. 

2 7 

- ; - ; .7; .004. 
3 23 

2. An Improper Fraction is one whose value is not less than 
one; e.g. 

3 23 8 

2 ' 7 '8 

According to Structure, fractions are: 
1. Simple; a simple fraction is one whose terms are both whole 
numbers; it may be proper or improper. All of the examples 
given above are simple fractions. 
2. Compound; a compound fraction is a fraction of a frac
tion ; e.g. 

-of-;-of .75; .05 of 8.32. 
9 8 2 

3. Complex; a complex fraction is one having one or both of 
its terms a fraction: 

2 4 

8 24 9 

17' 3 ' 7" 

7 8 
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A complex Fraction is an extension of the interpretation 
of a simple fraction, that the numerator is a dividend and the 
denominator is a divisor. If a fraction is regarded as an ex
pression indicating the number of parts of a unit or whole, 
then a complex fraction cannot really be a fraction at all. 
The denominator of a simple fraction shows the number of 
equal parts into which the whole has been divided; the nume
rator shows the number of those equal parts taken. In the 
first example, the unit has been divided into 17 equal parts 
and 2/3 of one of them has been taken. This interpretation 
has a definite meaning. When a similar interpretation is at
tempted with the second example, it is found to be impossible. 
It is not possible to divide a unit into 3/7 equal parts and to 
take 24 of those impossible parts. 

A General Fraction may be regarded as an indicated divis
ion; as % = 3 -f- 4. A Decimal Fraction may then be re
garded as a completed division; ^ ^ 3 -=- 4 = .75. 

There are a few words that imply decimal fractions; as 
dime, tenth; cent, hundredth; mill, thousandth. There, are, 
also, some words expressive of general fractions; as, quart, 
a quarter of a gallon; farthing or fourthing, a fourth of a 
penny; inch, from uncia, twelfth part, is the twelfth of a foot; 
ounce, from the same root, is the twelfth of a pound Troy. 

Decimal fractions are often called "decimals" and general 
fractions simply "fractions." I t is well to remember that the 
former are as truly fractions as are the latter. A percentage 
is a fraction whose unexpressed denominator is 100; e.g. 1 2 ^ 
per cent, or 12>^% is .12>4 or 121/2/100. "Mills on the dol^ 
lar" signifies thousandths just as per cent, means hundredths; 
e.g. "18 mills on the dollar" is 18/1000. The word calibre is 
used to designate the diameter of the bore of fire-arms. When 
such an expression as "32 calibre" is used it should be remem
bered that in strict accuracy we should say .32 calibre or, to 
be more explicit, .32 of an inch calibre. The Ross rifle has 
a calibre of .303 of an inch. 
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The foregoing examples of implied fractions are all deci
mal in character. There is one expression which implies a 
fraction that is not decimal. The word carat is used to indi
cate the ratio of gold in an alloy in twenty-fourths; e.g. a 16-
carat ring is composed of 16/24 or 2/3 pure gold and 8/24 
or Yz copper or some other metal. 

The following suggestions relating to the conversion of 
general to decimal fractions may be helpful. 

Knowing that ^ = .375, 3/16 = 5^ of .375 = .1875 
Since 9/8 = 1.125. 9/32 = ji oi 1.125 = .28125 
Since % = .25, 1/40 = 1/10 of .25 = .025 or 2>4% 
6/25 = 24/100 = .24; 43/125 = 344/1000 = .344; 
Y = 125^%; 1/16 = >^ of 121/2%; 1/32 = M of 121/2% 

% 
A.E.A. 

WEIGHTS AND MEASURES 
Liquid and Dry: 

Liquid measure is used in measuring liquids, as milk, 
oil, etc. 

Dry measure is used in measuring dry or bulky sub
stances, as potatoes, grain, etc. 

In teaching these measures, it is a good idea to have, if 
possible, the different units of measure and let the child 
measure for himself. 

QOAET GitlON PlST GILL 

Liquid Measure 
PiHT PBOK QCAET BUBQU^ 

Dry Measure 
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2 pt. = 1 qt. 
8 qt. = 1 peck (pk.) 
4 pk. = 1 bushel (bu.) 

1 bu. = 2150.42 cu. ins. 

4 gills = 1 pint (pt.) 
2 pt. ^ 1 quart (qt.) 
4qt. = 1 gallon (gal.) 

1 gal. = 231 cu. ins. 
Reduce 6 qts. 1 pt. to pints. 
2 pts. in 1 qt. 
6 === No. of qts. 

12 pts. Explanation: If in 1 quart there are 
+ 1 2 pts., in 6 qts. there will be 6 X 2 pts., 

13 pts. or 12 pts. 12 pts., add 1 pt. = 13 pts. 
Reduce 4 bu. 3 pks. to pks. 
Reduce 3 pts. 2 gills, to gills. 
Reduce 5 qts. 3 pts., to pts. 
Reduce 16 quarts to pts. 
8)16 = No. of qts. 

2 pks. Explanation: If it takes 8 quarts 
to make 1 pk, there are as many 
pks. in 16 qts. as 16 -̂ - 8, or 2 pks. 

Reduce: 
6 gills to pts. 

24 pks. to bu. 
30 pts. to qts. 

Area 
This is a yd. square drawn 

to a smaller scale. 

Reduce: 
5 pts. to qts. 
9 pks. to bus. 

10 qts. to gal. 

Length 

12 inches (in.) = 1 ft. 
3 feet = 1 yard (yd.) 
5̂ ^ yards = 1 rod (rd.) 

16^ ft. = 1 rod 
320 rods = 1 mile (mi.) 

Square Yard 
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A fathom, used in measuring 
depth of water = 6 ft. 
A knot, used in measuring dis
tances at sea, is about 1.15 
miles. 

Table 
144 sq. inches = 1 sq. ft. 

9 sq. ft. = 1 sq. yd, 
30i sq. yds. = 1 sq. rod 

160 sq. rds. = 1 acre 
640 acres = 1 sq. mile 

A hand, used in measuring height of horses = 4 ins. 

In teaching these tables of measure, the children should 
themselves measure the ft., yd., rod., etc. It will give them 
a more lasting idea of the unit. 

Change to sq. yds.: Reduce to feet: 
15 sq. rds. 18 sq. ft 
27 sq. rds. 24 sq. ft 
32 sq. rds. 16 sq. ft 

Volume Measure 
3 FT. 

\ 

\ 

N 

V 

N 

^ ^ ^ ^ 
\ 

s 

^ 

K ^ \ 
\ 

\ 

N — : ^ 

^ O " / . . 
^ ' ^ s 

' • 

03 

7 

9 yds. 
6 yds. 

24 ins. 
48 ins. 

1 FT. 

CUBIC FOQT, 

CUBIC YARD. 

Table 
1728 cu. inches = 1 cu. ft. 

27 cu. ft. = 1 cu. yd. 
A cu. yd. of earth is a load. 

Reduce to next lower unit: 
6 cu. ft. 7 cu. yds. 12 cu. ft. 3i cu. yds. 
Reduce to next higher unit: 
378 cu. ft. 1350 cu. ft. 25,920 cu. ins. 
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Weight Measure: 
16 ounces (oz.) = 1 pound (lb.) 

100 pounds = 1 hundredweight (cwt.) 
2000 pounds = 1 ton (T.) 
2240 pounds = 1 Long Ton 

The L. T. is used in weighing iron and steel, iron ore, 
and other products of mines. 

A cu. ft. of water weighs 62^ lbs. A gallon of water 
weighs 8 i lbs. 

Express in tons: 
220 cwt. 8000 lbs. 7000 lbs. 

Find the cost of 5000 lbs. of hay at $20.00 per ton. 

Cork is .24 as heavy as water. How much does a cu. ft. 
of cork weigh? 

Time Measure: 
60 seconds (sec.) = 1 minute (min.) 
60 min. = 1 hour (hr.) 
24 hours = 1 day (da.) 

365 days = 1 year (yr.) 

10 yrs. = 1 decade; 100 yrs. = 1 century 

Thirty days have September, 
April, June and November. 
All the rest have thirty-one. 
Save February, which alone 
Has twenty-eight, and one day more 
We add to it one year in four. 

Value Measures: 
The unit of English money is the pound or sovereign. 
4 farthings (far.) = 1 penny (d.) 

12 pence = 1 shilling (s.) 
20 shillings = 1 pound (£) 

1 pound = $4.8665 
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The unit of French money is the franc. 
100 centimes (c.) = 1 franc (fr.) 
1 franc = $.193 
The unit of German money is the mark. 
100 pfennigs (pf.) = $.238 

COMMON MEASUREMENTS 
Rectangles: 

The difference in the direction of two lines that meet is an 
angle. ^ ^ 

A figure that has four straight sides and four equal 
angles is a rectangle. | | 

A four-sided figure whose opposite sides are parallel is 
a parallelogram. / / 

The number of square units in a surface is Its area. 
The area of a rectangle or parallelogram is equal to the 

product of its base and altitude, expressed in like units. 
Find the area of a rectangle 14 ft. by 4 ft. 6 ins. 

Explanation: Express the dimensions in like units: 
Base = 14 ft. Altitude = 14 ft. = 63 sq. ft. 
Then, area = (4^ X 14) sq. ft. = 63 sq. ft. 

Find the missing area or part for each parallelogram: 

Base Altitude Area 
20 ft. 8 ft. 6 ins. —sq. f t . 
— rds. 26 rds. 988 sq. rds. 
10 rds. 25 rds. — sq. rds. 

Triangles: A plane figure bounded by three straight 
lines is a triangle. 

I' 
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Each triangle is one-half of a parallelogram, of the same 
base and altitude. As: 

Area of triangle =1 (base X altitude). 

Find area of these triangles: 

Base Altitude Base Altitude 
24 ins. 10 ins. 50 rds. 46 rds. 
30 ft. 16 ft. 80 yds. 45 ft. 6 ins. 

A triangular grass plot has a base of 40 ft. and an alti
tude of 20 ft. 6 ins. Find its area. 

Find the cost of a hard wood floor for your schoolroom 
at 9c per square ft. 

Rectangular Solids: A solid having 6 rectangular faces 
is a rectangular solid. 

The number of cubit units that any solid contains is its 
volume. 

The volume of a rectangular solid is equal to the pro
duct of its length, width and thickness all expressed in like 
units. 

1. Find the volume of a cake of ice, 3 ft. long, 2 ft. 
w îde and 15 ins. thick. 

2. How many cu. ft. of air does the room you are in 
contain? 

3. Find the number of cu. ft. in a pile of stone 25 ft. 
long, 3 ft. wide, and 5 ft. high. 

4. A door sill is 6 ft. long, 16 ins. wide and 10 ins. thick. 
Find the number of cu. ft. of stone it contains. 

5. How many cu. ins. does a brick contain, if it is 6 ins. 
long, 3 ins. wide, and 2^ ins. thick? 

WOOD MEASURE 

128 cu. ft. = 1 cord (cd.) 
A pile of 4 ft. wood, 8 ft. long and 4 ft. high, is a cord. 
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One Cord of Wood 

Exercises: 
1. Change to cu. ft.: Change to cds.: 
10 cd. 20 cd. 512 cu. ft. 
9 cd. 14 cd. 640 cu. ft. 

Find the number of cords of 4 ft. wood in a pile: 

16' X 2' 20' X 4' 36' x 2' 
24' X 4' 32' X 6' 30' x 4 ' 
16' X 8' 64' X 5' 25' x 8' 

Find the number of cords of stove wood in a pile 46 ft. 
long and 8 ft. high. 

Problems in Mensuration: 

1. If the capacity of the tank of a locomotive tender is 
890 cu. ft., how many gallons of water will it hold? 

2. Find the cost, at 45c a cu. yd., of excavating a cellar 
28 ft. long, 27 ft. wide and 4 ft. deep. 

3. Find the cost, at $7.40 per cu. yd., of a concrete wall 
36 ft. by 2 ft. by 6 ft. 

4. The main passage of a Toronto post office is 240 ft. 
long and 24 ft. wide. Find its area. 

5. Find the cost of painting the front of an apartment 
house 30 ft. wide and 54 ft. high, at 25c per sq. yd. 

6. This is a diagram of a cellar. Find the cost of paving 
the cellar floor with concrete at $1.25 per square yard. 
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7. The cellar was dug 6 ft. deep. 
Find the cost of the excavation at 50c per 

- 2 6 ' 

8. A grain elevator had a bin 7\ ft. 
j ^ square and 60 ft. deep. About how many 
^ bushels would it hold. 

Diagram of Cellar. 

T H E B O D Y A S A S T A N D A R D OF 
M E A S U R E M E N T 

Your body you have always with you. Make yourself 
acquainted with the dimensions of its various parts. With 
such personal information in your possession and with the 
standard always available, many different kinds of measure
ments can be readily made. Estimating lengths, heights, and 
distances by judgment of the eye, with subsequent corrobora
tion or correction, is a very practical educational exercise. 

The Upward Stretch is between XYz and 2 feet greater than 
a person's height; a knowledge of this length is useful in esti
mating the height of walls, ceilings, small trees, etc. 

The Stride is used for estimating distances that can be 
walked. The amount of stretch necessary to step a yard in 
length should be learned by practice. 

The Hand is the unit of measurement employed in des
cribing the height of a horse; the hand is 4 inches, the average 
width of the palm. Find by accurate measurement, the num
ber of "hands" from the ground to your uplifted chin; after
wards you can readily estimate a horse's height by "chinning." 

The Arms Sideways Stretch is, for an adult, about 6 feet, 
a fathom. By repeating the Stretch along a wall, a measure
ment is made, more accurate than that obtained by stepping. 

Palms and Extended Thumbs may be used to measure a 
foot. The necessary amount of extension of the thumbs must 
be learned by the individual. 

The Cloth Yard is the distance from the nose to the end of 
the thumb when the arm is extended sideways. Estimating the 
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length of a piece of cloth by this standard, has been described 
as "measuring by smelling." 

The Foot can be used for measuring short distances with 
approximate accuracy especially if the person knows the ratio 
between the length of his foot and a linear foot. 

The Span is the distance between the end of the thumb and 
of the little finger of the expanded hand. This length is de
fined as 9 inches but for the individual, it must be determined 
by actual measurement. 

The Cubit is represented by the length of the forearm from 
the elbow to the end of the middle finger. In an adult it is 
about 20 inches. To use this part of the body as a measuring-
stick, the individual must know accurately the length of his 
cubit. 

A.E.A. 

P E R C E N T A G E 

The general name given to that part of arithmetic that 
treats of per cents, is percentage. 

The term per cent, means per hundred or hundredths. 
The sign for it is %. 

To a child familiar with fractions and decimals, per
centage will hold no horrors. It involves no new principle 
for per cents, are really fractions or decimals whose deno
minators are 100. 

4%, 4 per cent., 4/100, and .04, all represent the same 
thing, namely, 4 hundredths. 

When the per cent, has an easy fractional equivalent, 
work can be shortened by using it. 

Memorize this table: 

50% = i 40% = 1 70 % = 1 621% = I 66|^^ ^ | 
25% = I 60% = 1 90 % = 1 871% ^ | i 6 | % = i 
75% = f 80% = ^ 5 % = 1 61% = 1 831% = i 

= * 10% = f, 121% = 1 331% = I 81% = 1 
30% = i 371% " 3. 

8 
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The three chief types of problems in percentages are: 

1. Finding a per cent, of a number. 
2. Finding what per cent, one number is of another. 
3. Finding a number when a per cent, of it is given. 

The number of which some per cent, is found is called 
the base. 

The number of hundredths found is called the rate. 

The result found by finding a per cent, of the base is 
percentage. 

Thus, 50% of 20 = 10. 20 is the base, 50% the rate, and 
10 the percentage. 

The best way to approach these problems is through 
the three similar cases in fractions. 

Finding a per cent, of a number: 
Rule: Base X Rate = Percentage. 
Similar example in fractioris: What is i of 30? 

Rate Base 
Find 25% of 60. 
25% = f 

= 15 
i X 60 = 15 percentage. 

Find the per cents, indicated by using fractional equiva
lents : 

10% of 20 37i% of 40 60% of 75 
50% of 40 62i% of 80 40% of 125 
25% of 32 87^% of 88 207o of 400 

Find 24% of $47.25. 
$47.25 = Base 

.24 = Rate 

18900 
9450 

$11.3400 Percentage 

5—Vol. I 
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Finding what per cent, one number is of another 
Rule: The rate equals the percentage divided by the 

base. 

What per cent, of 160 is 60? 
( .37i or 37i% 

160)60.00 
48.0 

1200 
1120 

80 _ J, 
2 

160 
What percent, of: 

96 is 64 888 is 148 
90 is 75 944 is 350 

900 is 460 800 is 180 

Finding a number when a per cent, of it is given 

Rule: The base equals the percentage divided by the 
rate. 

Similar example in fractions: Find the number of which 
I is 15. 

Find the number of which 30 is 4% : 
.04)30.00 

) 750 = Base 

Find the number of which: 

98 is 7% 40 is 12i% 
60 is 16% 100 is 20% 

126 is 37i% $45 is 60% 
50 is 257o 15 is 75% 

Problems: 

1. How much steel was used in constructing a building, 
if 12% of it, or 1200 tons, was used in the dome? 

2. One season a basket ball team played 24 games and 
won 16. What per cent, of the games played were won? 
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A Decimal Fract ion is one whose unexpressed denomin
ator is some power of ten. A decimal fraction whose un
expressed denominator is the second power of ten may be 
written as a percentage; thus, .35, 35 per cent., and 35% are 
equivalent expressions. 

In the familiar "per dozen," the unexpressed denominator 
is the number 12; thus eggs at 48 cents per dozen are worth 
48^/12 or 4^ each. Beef at $13 per hundred is the equivalent 
of 1300(^/100 or 13(̂  a pound. The interest on $500 for one 
year at 8 per cent per annum will be .08 or 8/100 of $500 
which is $40. 

Calculating the percentage of numbers or of sums of 
money is so frequent an operation, that it is well to take ad
vantage of devices that will facilitate the process. The find
ing of 1 per cent, and of 10 per cent, of a number is merely the 
mechanical moving of the decimal point respectively two 
places and one place to the left. In integers or whole num
bers, the unexpressed decimal point is assumed to be at the 
right of the number. Thus, 1% of $17 is $.17 or 17 cents; 
10% of 4.6 acres is .46 acres or 4.6 square chains. 

The following examples will illustrate variations in the use 
of the one per cent, device: 

7% of $500. Think 1%, $5; write 7%, $35. 
%% of $1200. Think 1%, $12; think M%, $3; write 

M%, $9. 
1>^% of 240 lb. Think 1%, 2.4 lb.; think >^%, 1.2 lb.; 

write 3.6 lb. 
The following are applications of the ten per cent, device: 
30% of 250 men. Think 10%, 25; write 30%, 75 men. 
5% of 270 yd. Think 10%, 27 yd.; write, 13>^ yd. 
15% of 3.6 ac. Think 10%, .36 a c ; think 5%, .18 a c ; 

write .54 ac. 
2y2% of 320 ft. Think 10%, 32 ft.; write K of 32 ft., 8 ft. 
7>4%of$164.(10% — ^ o f 10%) of $164; $16.40 —$4.10. 

$12.30. 
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11% of 2300 bu. 10%, 230 bu.; 1%, 23 bu.; 11%, 253 bu. 
17>^%of 480. 10%, 48;5%, 24;2>4%, 12; 171/2%, 84. 
Find the net cost of goods invoiced at $400 and subject to 

two successive discounts of 20% and 10%. 

Net cost = 9/10 of ^ of $400 = $288. 
Note that the total discount on the $400 is $112 which is 

at the rate of $28 on $100, or 28 per cent. To find a single 
discount equal to two successive discounts: From the sum of 
the two discounts subtract 1/100 of their products; thus, 

(20 + 10 — ^ ° ) % = 30% — 2% = 28% 

30% & 30% = 60% — 1/100 of 30 X 30% = 51%. 
10% & 5% = 15% — .50% = 14>^ per cent. 
Three successive discounts of 30%, 20%, and 10%. 
30% & 20% = (50—6) % = 44% 
44% & 10% = (44+10) % —4.40% = 54% —4.4 per cent 

= 49.6 per cent. 
A.E.A. 

INTEREST 
Money paid for the use of money is interest. 
The money for the use of which money is paid is the 

principal. 
The sum of the principal and the interest is the amount. 
Interest is reckoned as a certain per cent, of the prin

cipal and the rate of interest is the per cent, paid for one 
year. 

Ordinarily a month is regarded as 30 days. 
A child can readily be taught to understand that the 

principal in interest, represents the base in percentage, that 
the interest corresponds to percentage and that rate of 
interest and rate are the same. 

The different problems will then be easy to the child, 
for they are brought to him through old knowledge. 

Rule: The interest equals the principal multiplied by 
the rate multiplied by the time expressed in years. 
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Find the amount of $260.60 for 2yr. 8 months, at 5%. 

Principal $260.60 
Rate .05 
Int. for 1 year 13.03 

2 | 2 yrs. 8 mo. =2f yrs. 
Int. for I yr. $8.69 
Int. for 2 yrs. 26.06 
Int. for2fyrs. $34.75 (To the nearest cent) 
Principal 260.60 
Amount $295.35 

Six Per Cent. Method: 

When the given rate is 6%, the six per cent, method is 
often used, making the interest on $1.00 the basis of com
putation. 

Int. on $1.00 for 1 yr. at 6% is $.06. 
Int. on $1.00 for 1 mo. at 6% is $.005. 
Int. on $1.00 for 1 da. at 6% is $ .000i 
Find the interest on $600 for 2 yrs. 4 mos. 14 das. 
Int. on $1.00 for 2 yrs. = $ . 12 
Int. on $1.00 for 4 mos. = .02 
Int. on $1.00 for 14 das. = . 002^ 
Int. on $1.00 for 2 yrs. 4 mos. 14 das. = . 142i-
Int. on $600 = $600 X $. 142^ = $85.40. 

.1421 
$600 

200 
852.00 

$85.40 

Using the six per cent, method, find the int. at 6% on: 

$500 for 7 yrs. 4 mos. 20 das. 
$42.50 for 5 yrs. 3 mos. 15 das. 
$39.75 for 6 yrs. 5 mos. 10 das. 
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BANKERS' M E T H O D O F R E C K O N I N G INTEREST 
O N DEPOSITS 

On all saving bank deposits the Canadian Banks allow 
interest for any month on the minimum balance for that 
month. 
Problem: 

Mr. Wilson had in his savings account, on Mar. 1st, 
$225.00. On Mar. 5th, he withdrew $75.00, on Mar. 12th, he 
withdrew $28.32 more. On Mar. 18th, he deposited $40.00, 
and on Mar. 31st, he deposited $30.00 more. How much 
interest, @ 3%, will be due Mr. Wilson for the month? 

To find the minimum monthly balance 
Mar. 1st, Balance $225.00 
Mar. 5th, Withdrew 75.00 

Balance $150.00 

Mar. 12th, Withdrew 

Balance 
Mar. 18th, Deposited 

Balance 
Mar. 31st, Deposited 

28.32 

$121.68 
40.00 

$161.68 
30.00 

Balance $191.68 
The minimum balance for the month, as shown above, is 
$121.68. The interest for the whole month must, therefore, 
be reckoned on that amount. March has 31 days, so the 
interest on the minimum balance of $121.68 for 31 days @ 
3% will be as follows: 

1 2 1 . 6 8 X 3 X 3 1 , . ^ 
—— —-:- = 31 cents. 
100 X 365 

Work out the follow^ing problem in bank interest: 
Mr. Miller had $600.00 in the bank on April 1st. On 

April 6th, he deposited $40.00. On April 15th, he deposited 
$40.00 more, and on April 30th, he withdrew $80.00. How 
much interest, at the rate of 3%, did the bank owe him for 
the month? (Ans. $1.48) 



ARITHMETIC 73 

Promissory Note 

$5000.00 Montreal, Que., Nov. 10, 1917. 

Three months after date I promise to pay to the order 
of James Banks 
Five Thousand and Dollars. 

Value received, with int. at 6%. 
JOHN PAYNE 

Demand Note 

$500.00 Toronto, Ont., Sept. 1, 1916. 
On demand I promise to pay to 

Mary Blake or order. 
Five hundred and ^^ Dollars. 

Value received 
ROBERT ADAMS. 

A DEVICE FOR F I N D I N G T H E D U E 
D A T E OF A PROMISSORY N O T E 

When the time of a note is expressed in months, there is no 
difficulty in ascertaining the due date: the date of maturity 
is three days after the expiration of the number of calendar 
months following the date of the note. For example, a two-
months note dated Dec. 30th would be nominally due on Feb. 
28th, or, if a leap year, on Feb. 29th, and would be legally due 
on Mar. 3rd. 

93 dayi 'pjjg accompanying plan will be found 
^ ° ^ ^ ' ' useful when the time of the note is expressed 
Dec- 31 " in days. Let us suppose that the date of the 

fin " • 

Jan. 31 " note is Nov. 28th and the time 90 days. The 
Feb. 29 " note is legally due 93 days after Nov. 28th. 
Feb. 28 " T^ , . . . , 

Mar. 1 By subtractmg in succession the number of 
days in each month during which the note is to run, we obtain 
Feb. 29th as the date of maturity, if the due date occurs in a 
leap year, or Mar. 1st if a common year. 

A.E.A. 
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LONGITUDE AND TIME 

Comparative Time when Noon in Toronto. 

An imaginary line passing north and south from one 
pole of the earth to the other is called a meridian. 

Distances east and west are measured from some 
selected meridian, called the prime merjdian. 

The prime meridian, commonly used, passes through 
the Royal Observatory at Greenwich, England. 

Distance east or west of the prime meridian measured 
in degrees along the Equator is called longitude. 

East longitude is the distance east of the prime meri
dian, west longitude is the distance west of it. 

Since the earth rotates on its axis once in 24 hours, any 
meridian passes through 360 degrees in that time. 

So 15 degress of longitude pass under the sun's rays in 
1 hour. 
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15 degrees of longitude correspond to 1 hr. of time. 
15 minutes of longitude correspond to 1 min. of time. 
15 seconds of longitude correspond to 1 sec. of time. 

Since the earth turns from west to east, the sun appears 
to move from east to west. Therefore when it is noon at any 
place, it is before noon, or earlier at all places west, because 
the sun has not yet reached the meridians of those places. 
It is after noon, or later, in all places east, because the sun 
has already crossed the meridians of those places. 

STANDARD TIME 
In 1883, the railroads of Canada and the United States 

agreed upon a system of standard time that has come into 
general use. Under this system there are five time belts, 
each approximately 15 degrees of longitude in width, and 
each having the time of its central meridian. 

The time belts are called Atlantic, with the time of the 
meridian of 60 degrees W.; Eastern, with the time of the 
meridian of 75 degrees W.; Central, with the time of the 
meridian of 90 degrees W.; Mountain, with the time of the 
meridian of 105 degrees W.; and Pacific, with the time of 
the meridian of 120 degrees W. 
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The Five Time Belts of Canada. 

Central time is 1 hr. earlier than Eastern; Mountain 
time is 1 hr. earlier than Central, and Pacific time is 1 hr. 
earlier than Mountain. 

SQUARE ROOT 

The square of an integer or a fraction is called a perfect 
square. 

^25 = 5 
^81 = 9 

"̂lOO = 10 
^3600 = 60 

^10000. = 100 

m 

-M 

^-20 !4oa 

B 

m 
20 

D 
•4-x'4 

ffg o 
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What is the square root of 576, or what is the side of a 
square whose area is 576 square units? 

5/76( 
4 00 

20 
20 X 2 4 00 _4 
2 X 20 = 40)1 76 24 or 

( 4 0 + 4 ) X 4 = 176 2 X 20 

)24 
5/76 
4 

40 
J 
44 

176 
176 

Divide the number into periods, commencing at the 
right. The largest square of 5 is the square of 2, or 4. The 
remainder will be 176. 2 X 20 = 40, the trial divider. 40 is 
'-ontained in 176, 4 times. 40 + 4 = 44. 

176 -̂ - 44 = 4. The square root of 576 is 24. 

50 X 2 = 100 
1 

101 

Extract the 

< 2 = 100 
3 

103 

square root of 2809. 

(5 3 
28/09 
25 Square root of 2809 is 53 

309 
309 

(5 1 
26/01 
25 

101 
101 

Square root of 2601 is 51. 

Find the side of a square whose area is: 
7225 sq. ins. 841 sq. ft. 
1444 sq. ins. 4225 sq. rds. 
2209 sq. ins. 1225 sq. rds. 



3 X 20 X 5 - 300 
5 -= 25 
(b) 1525 
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CUBE ROOT 
One of the three equal factors of a number is its cube 

root. 
15'625 (25 1. Point off the number 
of ' into periods of three 

(a)3 X 20 X 2 . 1200 " T e ? ^ A ? - - ^ ^ begin-

2. Find the greatest cube 
root in the left hand 
period, and write its 
root as the first figure 
of the required root. 

3. Cube this root, sub
tract from the left 
hand period and bring 
down the next period. 

4. Multiply the square of the root already found (con
sidered as tens) by 3, and divide the dividend by it. The 
result will be the second part of the root. 

5. Add three times the product of the first of the root 
(considered as tens) by the second part, and also the square 
of the second part to this partial divisor. The sum will be 
the complete divisor. 

6. Multiply the complete divisor by the second part of 
the root and subtract. 

Continue until all the figures for the root have been 
found. 

TO F I N D B Y I N S P E C T I O N T H E C U B E ROOT OF 
PERFECT CUBES U N D E R 1,000,000 

1. Write out the cubes of the numbers 1 to 9 inclusive. 
Memorize. 

2. Note that there are 9 different endings to the 9 differ
ent cubes. 
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3. Learn the ending corresponding to each cube. 
4. Write out the cubes of the first 9 multiples of 10. 
5. Note that those cubes are respectfully 1000 times those 

of No. 1. 
6. Of the given number, mark off the first period, which 

consists of three digits. 
7- Write down the number whose cube is next in magni

tude to the number expressed by the second period of the given 
number. 

8. Write down, as the second figure of the cube root, the 
number whose cube is indicated by the last digit of the given 
number. 

Example:—Find by inspection the cube root of 103,823. 
By applying No. 7 we obtain 40 as the number whose cube 

is next in magnitude 103,000. As 7 is the only number 
whose cube ends in 3, 7 is the ones digit of the cube root, 
which is, therefore, 47-

Similarly, the cube root of 157,464 is 54; of 474,552 is 78; 
and of 704, 969 is 89. 

EXERCISE 

Given that each of the following is a perfect cube, find, by 
inspection, the cube root of each number. 

1. 
2. 
3. 
4. 
5. 

1,331 
2,744 
6,859 
9,261 
12,167 

6. 
7. 
8. 
9. 
10. 

15,625 
21,952 
29,791 
74,088 
97,336 

11. 
12. 
13. 
14. 
15. 

148,877 
262,144 
438,976 
681,472 
970,299 

A Suggestion to the Teacher. By using a table of the 
cubes of all the numbers as far as 100, a ready source of me
chanical work is available. "Find the cube of 76" is an exer
cise quickly assigned and by reference to the table card the 
cube is readily found to be 438, 976. 

A.E.A. 
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ANALYSIS BY EQUATIONS 
The use of X as a symbol for the unknown quantity in 

problems is becoming quite common. 
It not only simplifies the problem, but prepares the child 

for the study of Algebra. 
How many lbs. added to 50 lbs. will give 75 lbs.? The 

statement of the problem may be condensed to : 
50 pounds 50 pounds 

+ ? pounds or 4-X pounds, or 50 + X = 75. 

~75 pounds 75 pounds 

Solution: 
If 50 is subtracted from each member of the equation 

50 -f- X = 75, the equality will be preserved. 
50 + X = 75 
50 50 

X = 25 
Solve: 

X - f 6 = 8 X + 2==10 30 + X = 40 
X — 3 = 2 X — 5 = 11 20 + X = 24 

X -f 1 = 12 12 = 10 + X 
Rules: 

The same number may be added to both members of an 
equation or subtracted from both, without destroying the 
equality. 

Both members of an equation may be multiplied or 
divided by the same number without destroying the equality. 

What number increased by 8 equals 44? 

Solution: 

Let X = the number. 
Then X -f 8 = 44. 
Subtracting 8 from both members, X = 36. 
What number increased by 15 is equal to 50? 
What number decreased by 40 is equal to 60? 
What number multiplied by 3 is equal to 78?, 
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Solution: 
Let X = the number. 
Then X X 3 = 78. 
Divide both members by 3, X = 26. 
Test—3 X 26 = 78. 
Solve the equation 3X = 30. 

2 
First Solution: 

Dividing both members by 3 : ^X = 10. 
Multiply both members by 2 : X = 20. 

Second Solution: 
By multiplying by 2 before dividing by 3, fractions may 

be avoided. 

X = 3 0 3 
2 

Multiply both members by 2 3X = 60 
Dividing " " " 3 X 20 
Test 3 of 20 = 30 

2 

Any term may be transposed from one member of an 
equation to the other, provided its sign is changed. 

as 3 X + 2 = 1 1 4 X = 1 4 — 3 X : 
3 X = 1 1 — 2 4 X + 3X= 14 

Solve the equation 2X-1-20 = 8 0 — 4 X 
2X-1- 4 X = 80 — 20 

6 X = 6 0 
X = 10 

Solve 2 X + 2 X — 4 X - 1 - 3 X + 8 X = 3 X 4 - 6 4 
2 X + 2 X — 4 X 4 - 3 X - 1 - 8 X — 3 X = 64 

8 X = 64 
X = 8 

Solve 4 X — 6 - } - 2 X = 2 X - f - 1 0 
4 X + 2 X — 2 X = 6 + 1 0 

4 X = 16 
X = 4 
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LEAST C O M M O N M U L T I P L E 

Aim: To find the L. C. M. of given numbers with th( 

minimum amount of figuring. 

Examples Steps 

i $ U 02, 64 1- Cancel all the numbers that 
L C ' M ' = 6 4 ' ^^^ measures of any of the other 

12 24, 36, 60 given numbers. 
2, 3, 5 2. If there is a G. C. M. divide 

C. M. = 12 X 2 X 3 X 5 ^y ft. 
= 360 

17 
^ _^ 3. Divide by the/flra^^jf prime 

i n 91 ^1 8^ 119 ^ 2 . 

:' oi'—^—w—7 number that will measure at least 10. 21, 3 0 7 
L. C. M. = 17 X 10 X 21 two of the given numbers. 

- 3570 4. Apply each of the foregoing 
13 I 36, 60, 65, 78 Steps whenever the opportunity 
12 i 36. 60, g g ~ presents itself. 

T r M = 13 X 12 X 15 ^' -̂ "̂ "̂  the product of all the 
=2340 divisors and the final quotients. 

A.E.A. 

TO FIND THE THREE CONSECUTIVE NUMBERS 

WHOSE PRODUCT IS GIVEN 

When it is required to find the two or more consecutive 
numbers whose product is given, the usual method is to resolve 
the number into its prime factors which, by proper grouping, 
will give the required numbers. When there are three con
secutive numbers, there is a much more interesting method. 
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The method to be explained presupposes a practical knowl
edge of the tests of exact divisibility and the ability to know by 
inspection the approximate cube root of the given number. 

Let it be required to find the three consecutive numbers 
whose product is 79,464. 

As the cube root of the number is a little more than 40 and 
considerably less than 50, the numbers are nearer the former 
than the latter. As the given number does not end in either 
5 or 0, the numbers 40 and 45 are ruled out. A glance shows 
that the number is a multiple of 4, and a rapid inspection 
shows that it is a multiple of 11 also; 44 is, therefore, one of 
the numbers. As the number is even and also divisible by 
3, it is divisible by 6. Thus 42 is another of the required 
numbers. The third number must, therefore, be 43. 

A general formula for the product of three consecutive 
numbers is (n — 1) n (n - j - 1) = n̂  — n. Thus, if a given 
number be subtracted from its cube, the product of three con
secutive numbers will be obtained, the middle number being 
the given number. 

A.E.A. 

EXERCISE 

Find without factoring, the three consecutive numbers 

whose product is here given. 

1. 210 7. 42840 13. 300696 
2. 2184 8. 74046 14. 388944 
3. 6480 9. 117600 15. 456456 
4. 12144 10. 140556 16. 592620 
5. 17550 11. 195054 17. 681384 
6. 29760 12. 238266 18. 941094 

6—Vol. J 
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CONCISE GEOMETRICAL D E F I N I T I O N S 

In the following Definitions, the genus is stated or is im

plied; the specific difference qualifies or limits the genus. 

A Quadrilateral is a flat or plain figure having four sides. 
A Trapezoid is a quadrilateral having no two sides parallel. 
A Trapezium is a quadrilateral having only two sides par

allel. 
A Parallelogram is a quadrilateral whose opposite sides are 

parallel. 
A Rhombus is an oblique-angled equilateral parallelogram. 
A Rhomboid is an oblique-angled parallelogram whose ad

jacent sides are unequal. 
A Rectangle is a right-angled parallelogram. 
A Square is an equilateral rectangle. 
An Oblong is a rectangle whose adjacent sides are unequal. 
A Triangle is a plane figure enclosed by three straight lines. 

(a) According to Sides. 

An Equilateral Triangle is one having all its sides equal. 
An Isosceles Triangle is one having two sides equal. 
A Scalene Triangle is one having three unequal sides. 

(b) According to Angle. 
A Right Triangle is one having one right angle. 
An Obtuse Triangle is one having one angle obtuse. 
An Acute Triangle is one having all angles acute. 
A Polygon is a plane figure having more than four sides; for 
example Pentagon, (5 ) ; Hexagon, ( 6 ) ; Heptagon, (7); 
Octagon, (8). 

A Circle is a plane figure contained by a curved line called 
the Circumference, every point of which is equally distant 
from the centre of the circle. I t is convenient to consider 
the Circle as a regular polygon having an infinite number 
of sides. 

A.E.A. 
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The following Departments of Arithmetical Recreations 
and Agricultural Arithmetic have been arranged as a 
special help for teachers. 

A R I T H M E T I C A L RECREATIONS 

Set One 

"Now we see him sans souci, 
Who late was sans six sous." 

A play-problem is a recreation. Arithmetic, camouflaged 
as an amusement, induces the self-activity of the young stu
dent whose most impelling motive is usually play. ' A n 
artisan hurries through his work to get to his dinner; an 
artist hurries through his dinner to get to his work." The 
mere artisan labors while he works; the true artist plays while 
he works. 

All puzzles tend to sharpen the wits of him who puzzles, 
but a puzzle or problem of intrinsic value is a better educa
tional instrument than is one that is merely amusing. A prob
lem aimed to stimulate voluntary effort, given at the close of 
each school day, may serve as a means of re-creating interest 
in arithmetic in the minds of the parents and elder brothers 
and sisters of the family. A link is thus forged between the 
Home and the School. 

The use of diagrams will be an aid in the solving of the 
following set of problems. 

1. A garage had a square window a yard high and a yard 
wide. Desiring more light, the owner doubled the size of the 
window, which, however, was still a yard high and a yard 
wide. Make a drawing showing the two sizes of the window. 

2. An aeroplane flies due south from the North Pole a 
distance of 60 miles; it then flies 80 miles due west. How 
far is the aeroplane now from the starting point? 

3. If it takes 10 seconds for a clock to strike 6 times, how 
many seconds will it take to strike 12? 
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4. A remainder of 2, 3, or 4 in dividing any number by 6 
would show that such numbers are composite. A remainder 
of 1 or of 5 indicates a difference of one to the nearest multiple 
of 6. 

5. 8 X 8 X 8 = 24; 22-f 2 = 24, 3̂  — 3 = 24. By con
sidering 6 as an inverted 9 there is a fourth way 9 + 9 + 6 
= 24. 

6. The sum of the cubes of the first n natural numbers is 
equal to the square of the sum of the numbers. 

7. 1. 64 and 729 
64 = 8' = 4^ 729 = 27^=9' 

8. The sum of the first n odd numbers = n^; the sum of 
the first n even numbers = n (n + 1) 

9. 36 = 2 (3 X 6) 
10. (a) 1.100 —.00011 = 1.09989 

(b) 300 ^ - -f̂  = 300 -^ — 12 2̂5 = 2 8 8 
(c) 6 X 12 X 12 — 6 X 12 = 6 X 12 (12 —1) 

= 792. 
(d) (6^ + 25^) — 6 ^ ^ = 24^^ 

ARITHMETICAL RECREATIONS 

Catch Problems — Set Three 
The aim of this set of problems is a general sharpening up 

of the student and a training to avoid mathematical pitfalls. 
Each problem contains a "catch." 

1. I walk to town at the rate of 4 miles an hour and ride 
back at the rate of 12 miles an hour. Find my average rate 
in miles per hour. 

2. A green grocer puts up his asparagus in bunches 2 
inches and 4 inches in diameter, the length of each size 
of bunch being the same. If he charges 20 cents for the 
smaller bunch, what should he charge for the larger? 

3. Divide a dozen apples among two fathers and two sons 
giving each the same number and as many as possible. 
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4. A book of 240 pages each 8 in. by 5 in. had its leaves torn 
out and spread over an oblong area 4 ft. wide. Find the 
length of the oblong. 

5. A log is 100 miles from the mouth of a tidal river. It 
floats down 20 miles a day but is carried back 10 miles daily 
by the tide. In how many days will it reach the ocean? 

6. If you write six and a half dollars thus, $6.50, why 
may you not write six and a half hours past noon thus, 
6.50 p.m.? 

7. A and B live at the junction of a river with a lake 
which is 4 miles wide. Both men row 4 miles an hour 
in still water. A rows across the lake and back again; B rows 
4 miles up the river and back. The river flows at the rate of 1 
mile an hour. How long will it take each man to complete 
his trip? 

8. Four prizes are to be awarded, $4, $3, $2, and $1. A 
and B are equal and highest; C is next; then D and E who are 
equal. How should the money be divided? 

9. How many times more profitable is a 200-egg hen than 
a 100-egg hen? Assume that it requires the value of 50 eggs 
to feed a hen for a year. 

Answers to Catch Problems 
Set Three 

1. 6 miles. In 1 hour walks 4 mi. Rides the 4 mi. in 20 
min. In 80 min. goes 8 mi. In 60 min. goes 6 miles. 

2. 80(̂  Similar areas are compared by squaring their 
like dimensions. 

3. 4 apples each; grandfather, father, son. 
4. 100 inches or 8>^ ft. 120 leaves = 240 pages. 
5. 9 days. In 8 days it makes a net advance of 80 miles. 

During the day following it reaches the ocean. 
6. In $6.50 the point is a separation, between the integer 

and the fraction; in 6. 50 A. M. the point separates the hours 
and the minutes; the latter is not a decimal point. 

7. A, 2 hr; B, 2 2/15 hr. or 2 hr. 8 min. 
8. A & B $3.50 each, C, $2. D & E, 50^ each. 
9. 3 times. 
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4. Two men start from the same corner of a township hav
ing the shape of an equilateral triangle, and walk along ad
jacent town or boundary lines, each at the rate of 3 miles an 
hour. How far apart will they be in 4 hours? 

5. If it costs $2.00 to cut the sticks of a cord of wood into 
two pieces, what will it cost to cut them into three pieces? 

6. A field 40 rods square was divided into 16 equal square 
plots. Trees were planted 2 rods apart around all of the 
plots. Find the number of trees. 

7. Two roads each a mile long, bisect each other at right 
angles. The width of each road is one chain. How many 
acres are included in the two roads? 

8. A farmer brought 5 pieces of chain of three links each, 
to a blacksmith who charged 2^ for cutting a link and 2^ 
for welding it. What is the least and what is the greatest 
charge that he could make for mending the chain? 

9. How long will it take to cut a 40-yard roll of cloth into 
yard lengths at the rate of one cut a minute? 

10. Show by a diagram that the sun is nearer at noon than 
at sunrise. 

11. Draw a square and an inscribed circle. Draw a con
centric circle exactly double the area of the first. 

12. A man engages an automobile to go from A to B for 
$4.00. At C, half way from A to B, he takes a pay passenger 
to B and back to C. How much should the passenger pay? 

A R I T H M E T I C A L RECREATIONS 

Set Two 

The educational aim of the following set of problems is to 
lead the student to a knowledge of some of the properties of 
numbers; the aim is "to allure to brighter worlds and to lead 
the way." Next to the exhilaration of original discovery is the 
pleasure of re-discovery. 

1. Find the smallest multiple of 9 the sum of whose digits 
is not 9. 
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2. Find two consecutive numbers that are even powers of 
two numbers. 

3. Find two "perfect numbers," that is, numbers having 
the sum of all their measures equal to the numbers. 

4. Investigate the statement that "All prime numbers 
above the number 3 differ by one from the nearest multiple 
of 6." 

5. Write three expressions each containing a digit or figure 
used three times and each expression having the value of 24. 

6. Find the sum of the cubes of the first 3, 4, 5, 6, etc. 
natural numbers. Find the sum of the same numbers; square 
it. Find the difference between the two results. 

7. What numbers under 1000 are both squares an J cubes. 
8. Find the sum of the first 2, 3, 4, 5, 6, odd numbers. Ex

amine the different sums and compare each with the number 
of numbers added. Without adding, find the sum of the first 
10; 20; 30; 40; 50; and 70 odd numbers. Investigate the 
sum of the even numbers in the same way and discover the law 
or formula. 

9. Find a number of two digits that is equal to twice the 
product of the digits. 

10. What is the difference between: 
(a) eleven hundred thousandths and eleven hundred-

thousandths? 
(b) three hundred seven twenty-fifths and three hun

dred and seven twenty-fifths? 
(c) six dozen dozen and half-a-dozen dozen? 
(d) six cents and a quarter and six and a quarter cents? 

Answers to Questions on Properties of Numbers 
1. 99. The sum of the digits of all multiples of 9, is ex

actly divisible by 9. 
2. 8 is 2 ' ; 9 is 3^ 

3. 6 = 1 + 2 + 3 : 28 = 1 + 2 + 4 + 7 + 14. There 
are no other small perfect numbers. 
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10. A 2 OZ. candle burns 4 hr.; a 1 oz., 2 hr.; a 16/10 oz. 
Sys hours. 

11. A train is passed every 6 hr. or 4 trains daily. In 6 
days, 24 trains are passed and 3 on the 7th day; the train leav
ing the terminus simultaneously with the arrival of the given 
train is not counted. 

12. In 13 days she ascended 52 feet. "Her paws would 
touch the top" when "she climbed eleven" on the 14th day. 

13. If the animals were all quadrupeds, the number of 
feet would be 144. Every bird substituted for a quadruped 
would decrease the number of feet by 2. To lower the num
ber by 44 would require 22 birds; 14 quadrupeds. 

14. Two-thirds of six is IX, (9) ; one-half of twelve is 
one-half of X I I or V I I (7) ; one-half of eleven is one-half 
of XI or VI, (6). 

A.E.A. 

A G R I C U L T U R A L A R I T H M E T I C 

FARM CROPS 

The Grass Family is the most important botanical order 
in supplying food to the human race. Rice furnishes susten
ance to a larger number of human beings than does any other 
plant genus. Wheat stands second but it is slowly displacing 
rice among the Asiatic nations. Other food grasses are corn, 
oats, and rye; and of food grains that are not grasses are peas, 
beans, and buckwheat. The potato ranks high in its volume 
of its food supply and ranks first in the amount produced per 
acre. In Europe, potatoes and roots drive out corn because 
the climate is more favourable for the former; in the United 
States, the reverse is true. Although "corn is king" in that 
country, it, nevertheless, leads the world in wheat production; 
Canada leads in wheat exportation. 
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Supplementary Farm Crops are those that divide the work 
more or less evenly throughout the year. They provide for 
the rotation of crops and are a safeguard against the danger 
of "putting all one's eggs into one basket." Clover, barley, 
wheat, and corn supplement one another. 

Competitive Crops are those that require attention during 
the same periods of the year. Corn, roots, and potatoes, on 
the farm conflict with one another. The most remunerative 
of the competing crops should be chosen, and as many of the 
non-competitive added as is possible to grow without loss or 
hardship. 

Two characteristics of seed should be considered before 
purchasing: 
(a) Purity, or freedom from dirt, weed seeds, and seeds of a 
variety or species other than that desired. 
(b) Vitality or germinating power. Seeds that will not germ
inate are of value for feeding but are valueless for sowing. 

Quality of seed is the product of those two factors. A 
farmer should aim to improve the quality, to increase the 
quantity, and to decrease the labor. 

When a strong calf is allowed to run with its mother, it is 
expected that the rate of growth will be in the ratio of the 
amount of milk supplied, until the calf is weaned. Similarly, a 
strong germ in a large seed will grow rapidly after germina
tion, because a large amount of prepared food material is 
available. When this food is exhausted, the plant will have 
been weaned. The calf that has been supplied with abundance 
of milk, naturally develops into a better cow than does one 
whose supply of food was deficient. The plantlet from a 
large seed will be stronger and ultimately more fruitful than 
one from an under-sized and, consequently, immature or un
developed seed. 

By means of the following set of questions or problems, 
it is hoped some useful information will, incidentally, be con
veyed and duly impressed on the minds of the students who 
make an effort to solve them. 
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A R I T H M E T I C A L RECREATIONS 
Set Four 

1. A has 5 sandwiches, B has 3, and C has none. They 
eat the sandwiches and C pays 8 cents as his share of the meal. 
How much should A and B respectively receive? (A, 7^ 
B, M). 

2. A has 7 loaves of bread; B, 5; C, none. The three eat 
all the bread, each the same amount. C pays 12^ as his share. 
How much should A and B each receive? (A, 9^; B, 3^) 

3. With what 5 weights is it possible to weigh any number 
of pounds on a balance from 1 lb. to 121 lb? (1, 3, 9, 27, 
and 811b.) 
4. Arrange the nine digits to add 15; 20; and 27 each way. 

5 5 
8 1 6 3 7 4 
3 5 7 4 6 36972 
4 9 2 8 1 9 2 8 

1 
5. A bottle and cork cost 10 cents; the bottle cost 8 cents 

more than the cork. What did each cost? {9(^ and 1 )̂ 
6. A man paid Forty five dollars for a horse and sold him 

for fifty-four dollars. What was his percentage of profit? 
(980%) 

7- I buy goods at a discount of 50 per cent, of the list 
price; I sell the goods at a discount of 40% and 10 % of the 
same catalogue price. What is my percentage of profit? 
(8 per cent.) 

8. A man sold a horse for $90.00 and bought him back for 
$80.00. He then resold him for $100.00. How much did he 
clear on the transactions? ($20.00) 

9. What number may be multiplied by 1, 2, 3, 4, 5, or 6 
without producing a new figure in the product? (142857) 

10. When eight candles weigh a pound, each candle will 
burn 4 hours. How long will each candle burn when 10 of 
them weigh a pound? (3 ys hr.) 
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11. Every 12 hours a train leaves Vancouver for Halifax 
where it arrives in 7 days. Simultaneously trains leave Hali
fax for Vancouver completing the journey in the same time, 
viz., 7 days. How many trains will any given train pass in 
making the trip? (4 trains daily, 27 trains) 

12. " Johnson's cat went up a tree. 
Which was sixty feet and three; 
Every day she climbed eleven, 
Every night she slipped down seven; 
Tell me, if she did not drop. 
When her paws would touch the top." (14 days) 

13. A menagerie contains birds and quadrupeds having 
a total of 36 heads and 100 feet. How many of each are 
there? (22 and 14) 

14. Show how the sum of two-thirds of six, one-half of 
twelve, and half of eleven is twenty-two. (IX & VII & VI 
is 22) 

SOLUTIONS TO ARITHMETICAL RECREATIONS 

Set Four 

1. Each ate one-third of 8 sandwiches. C received from 
A 7/3 and from B 1/3. A received 7^ and B 1^. 

2. A supplied 3 and B 1 of C's 4 loaves; A, 9^ and B 3f 
5. Bottle + Cork 10^ 

8fS + 0(5 8^ 
\^ + 1̂  2^ 
9^ + 1^ 10^ 

6. Mr. Forty was paid $5 for the horse. Rate of profit 
= 49/5 of 100% = 980%. 

7. I sell at 90% of 60% of list price = 54% of list price. 
On 50 I gain 4; on 100 I gain 8, Rate of gain, 8%. 

8. He began with $90 and ended with $110; he cleared 
$20.00. . . . . 

9. 142857. One seventh = .142857; 2/7 = .285714; 
similarly 3/7, 4/7, 5/7, and 6/7. 
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1. " W h a t is the crop that always pays, 
And will mature in forty days. 
Resisting drouth and frost and heat. 
Whose roots reach down some forty feet?" 

(Alfalfa) 
2. " I was made to be eaten, and not to be drank, 

To be baked into bread, and not soaked in a tank; 
I am come as a blessing when put in a mill. 
As a blight and a curse when I'm run through a still. 
Make me up into loaves, and your children are fed; 
But if made into drink, I will starve them instead. 
In the bread I'm a servant, the eater shall rule. 
But in drink I'm a master, the drinker a fool. 
Then remember my warning: my strength I'll employ 
If I 'm eaten, to strengthen, if drunk, to destroy." 

(Wheat) 
3. If seed 100% pure and with 100% germinating power 

is worth $4.00 a bushel, what is the value of seed which is 85% 
pure and with a germination of 90%? (mathematically, 
$3.06; actually, much less.) 

4. In 1921, Liberty hulless oats grown at Ottawa weighed 
48 lb. to the bushel. The yield per acre was 2820 lb. Find 
the yield per acre in bushels. ( 5 8 ^ bu.) Give in bushels, 
the equivalent of this weight in ordinary oats. (83 bu. nearly) 

5. A dealer buys 40-pound oats at 50c per measured bushel 
and sells them at $1.50 a cwt. What is his gain per cent? 
(20%) 

6. Large grains of wheat used as seed at the O.A.C. Farm, 
Guelph, yielded 47 bu. per acre, while small seed yielded 40J^ 
bu. How much per cent, greater was the former than the 
latter? (16.05% nearly) At $1.25 a bushel, how much 
would be lost on a 12-acre field by using the small rather than 
the large seed? ($97.50 loss) 

7. Spring wheat sown as early as the land was ready, 
yielded 22 bu. an acre. When it was sown a month (30 days) 
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later, it yielded only 8>4 bu. (O.A.C. Bulletin No. 268 p. 
21). What was the average loss in pecks a day due to delay 
in sowing the seed? (1 4/5 pk.) 

8. How much more weight of grain is produced on an 
acre of ordinary barley yielding 60 bu. than that produced 
on an acre of hulless barley yielding 45 bu., 60 lb. to the 
bushel? (180 lb. Use a device for arriving at the result with
out use of pencil. The difference shows the reason for the 
lack of popularity of hulless barley, but does it show the dif
ference in the actual food value?) 

9. A good average yield of barley is 51 bu. to the acre: 
oats will yield an equal weight of grain; find the yield of oats 
in bushels per acre. (72 bu.) If the two grains are sown 
together in correct ratio, 200 lb. more grain can be harvested 
from an acre. What weight of grain can be thus produced 
from an acre? (2648 lb.) 

WATER I N ITS R E L A T I O N TO A G R I C U L T U R E 

Forms. Water naturally assumes the three forms of mat
ter : solid, liquid and gas. Ice, a form of solid water, is produced 
from the liquid form by lowering its temperature below the 
freezing point, which is zero Centigrade or 32 degrees Fahren
heit. Snow is solid water formed by the freezing of gaseous 
water or aqueous vapor, its whiteness being due to imprisoned 
air. The cloudiness of a hail-stone is due also to contained 
air. Ten inches of snowfall is considered the equivalent of 
one inch of rainfall. 

Disposal of Rainfall. 1. By Superfluxion; this is the 
flow-off. This water is lost for agricultural purposes and the 
suspended silt is also lost. 

2. By Percolation, the flow-down; this becomes ground 
water. 

3. By Evaporation, the fly-off; this water yields little bene
fit to the farmer's crops. 
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4. By Transpiration, the breathe-through. This water, 
having passed through the plants, has performed the most im
portant of agricultural functions. 

If we assume that one-quarter of the rainfall is disposed of 
by each of the foregoing processes, it would seem that less than 
one-half is utilized by farm crops. 

Ground Water Conditions. 1. Gravitational or Hydro
static Water. The ground is saturated with this water when 
the pore spaces of the soil are filled. As the roots of plants 
require air, a continued condition of soil saturation will kill 
cultivated plants. The word "gravitational" implies that 
there is a water condition that would seem to act indepen
dently of gravity; such a condition is called, 

2. Capillary Water, The word is derived from capillus, 
a hair. Water will rise in tubes by a power known as "sur
face tension." The more hair-like the tube, the higher will 
the water rise in it. The minute spaces among the particles 
of soil are practically tubes through which the water will rise, 
and the finer the soil, the higher will be the rise of the water. 
Soil containing hydrostatic water is wet; capillary water 
makes the soil moist, the most favourable condition for plant 
growth. 

3. Hygroscopic Water. This condition is present in air-
dried soil. If a pound of apparently dry dust be thoroughly 
kiln-dried, it will be observed to have lost appreciably in 
weight. 

The Moisture Optimum is that amount of water most 
favorable to growth. An increase or a decrease of 25 per cent, 
of the optimum causes a marked injury to the plants. 

Importance of Water. Without water there is no life; 
soil without water is barren; air without moisture produces 
deserts. Water constitutes from 60 to 90 per cent, of living 
plants; animal organisms are at least two-thirds water. Water 
is the vehicle for carrying food material to the different parts 
of the body and the waste material leaves the body in part by 
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the medium of water. There abide five conditions of plant 
growth: light, food, oxygen, temperature, and moisture; and 
the most important of these is moisture. 

Arithmetical Problems. Besides the mathematical aim, 
the object of these problems is to impress some useful infor
mation upon the mind of the student. 

1. (a) If a laying hen consumes, in summer, 8 oz. of water 
daily, at least how many gallons of water should be supplied 
every day to 100 hens? (5 gal.) 

(b) If her egg weighs 2 oz. and is 65 per cent, water, 
how many ounces are required for her daily, ordinary, physio
logical functions? (6.7 oz.) 

(c) If the feed of 100 hens costs $1.20 daily, if the egg 
yield is 70 per cent., and if eggs are worth 60 cents a dozen, 
what value is produced daily by the water consumed? ($2.30) 

2. A square rod of freshly cut grass was found to weigh 
100 lb. If ^ of that weight is lost in drying, how many tons 
of hay per acre is the field yielding? (2 tons) 

3. How many tons of water fall on one acre during a rain
fall of one inch? (113 7/16 tons) Explain how an acre-
inch of rainfall is considered in Britain as approximately 100 
tons. (A British ton is 12% heavier than a Canadian ton and, 
therefore, a smaller number will express an equivalent 
weight.) 

4. A pound of sound, "bone-dry," hard maple firewood 
contains about 16,000 heat units. Green maple is about 50% 
water. If 1000 heat units are required to evaporate a pound 
of water, what are the relative fuel values of dry and green 
wood? (2 lb. green wood contains 1 lb. water and 16,000 heat 
units. To evaporate the 1 lb. of water requires 1000 heat 
units, leaving 15,000 for heating purposes. 2 lb. water-free 
wood has 32,000 heat units. Dry: Green :: 32 : 15. Is it 
sound economy to use green wood as fuel?) 

5. About 300 lb. of water is transpired by the corn plant 
to mature a pound of grain. How many tons of water were 
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transpired in producing 100 bu. from an acre? (840 tons) 
If equal parts of the rainfall were disposed of by percolation, 
by evaporation, and by transpiration, what weight of rain fell 
on that acre? (2520 tons) 

6. In west Texas, 25 bu, of corn per acre have been pro
duced with only Yi in, of rainfall from planting to harvest, 
and 40 bu, with 1 ^ in, during the same period. At the same 
rate of increase, how many bushels would be expected if the 
rainfall were 2 in.? ( 4 7 ^ bu.) How do you reconcile your 
answer with the amount produced with the first ^ in. of rain
fall? (The first ^ in. was merely a part of the moisture 
necessary; the production of even a very small crop is made 
possible only by conserving the rainfall during the unproduc
tive season.) 

7. The fuel value of a pound of milk is 1148 heat units. 
Assuming that 1000 heat units are required to evaporate a 
pound of ice-cold rain, how much milk will, theoretically, be 
lost if 5 lb, of rain at 32 degrees Fah, fall on a milking cow 
during a night of exposure? (4,35 lb.) 

8. In winter, a milking cow will drink 10% more water if 
it is warmed. If the milk yield varies directly as the amount 
of water consumed, what would be the daily yield by giving 
warmed water when the yield is 35 lb. when cold water is con
sumed? (38.5 lb.) At 30c a gallon, (10 lb.) what value is 
obtained by the warming of the water? (10>4c) 

9. A horse which is ordinarily fed 20 lb, of hay is given 
freshly cut grass which is 80% water. What weight of grass 
will contain as much dry matter as the ration of hay which 
itself is 15% water? (85 lb.) The equivalent of how many 
gallons of water will be consumed in eating that quantity of 
grass? (68 lb. or 6.8 gal.) 

10. Water at 32 degrees Fah. weighs 62^^ lb. per cu. ft. 
Ice weighs 57j^ lb. per cu. ft. What per cent, of the weight 
of water is the weight of an equal volume of ice? (92 per 
cent.) 

7—Vol. I 
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T H E SOIL 

The Soil is a foot-hold for plants, a repository of plant 
foods, a home for living organisms, and a store-house of film 
water and air. The soil and the atmosphere are the sources 
of all the raw material from which are made all agricultural 
products. Of the so-called elements of the ancients, the soil 
represents the earth; the atmosphere, the air; the sun, the fire; 
and the soil moisture, the water. Those four supply the five 
necessary conditions for plant life: food, oxygen, light, heat, 
and moisture. 

In some respects, the Soil resembles a bank: it lends its 
plants food for purposes of production, but it expects that the 
equivalent of its loans will be returned in fertilizers; its cur
rency or liquid money is its available or soluble plant food; 
its bullion or reserve is being slowly converted into currency 
and turned into circulation through the action of rain, frost, 
sunlight, bacteria, and other agents. Plant food deposited in 
the soil bank is not, however, retained indefinitely, but is lost 
by leaching or exhausted by weeds. Leaching seems to be an 
unavoidable drain on deposits in the soil bank, but this loss is 
more or less counterbalanced by the interest or unearned in
crement due to nitrogen-fixing bacteria. 

Soil is composed of: minute rock particles; decaying or
ganic matter; living organisms (bacteria, earth worms, etc.); 
soil water; and soil air. The absence of any one of those con
stituents renders the soil functionless. From 30% to 60% of 
the volume of soil is pore space; the ideal condition is that in 
which the pore space is occupied by film water and air in 
equal volumes. Sand can hold from 5 to 10 per cent, and 
clay from 40 to 50 per cent, of their volume of water. The 
presence of organic matter increases the water capacity of a 
soil. 
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The following is a summary of the reasons for soil culti
vation : 

1. Preparation of the Seed-bed. Never plough very wet 
or very dry soil; an error of preparation cannot be corrected 
by subsequent cultivation. 

2. Eradication of Weeds. Weeds crowd good plants, pump 
up moisture, and consume plant food. 

3. Conservation of Moisture. Keep water from coming 
to the surface by forming a mulch which will prevent loss by 
evaporation. "Water is the life-blood of plants." 

4. Percolation of Rainfall. Get the rain into the ground 
and hold it there. Dry, hard ground repels moisture. 

5. Aeration or Ventilation of the Plant-bed. Water with
out air and air without water are conditions impossible for 
plant development. 

6. Liberation of Plant Food. Chemical action in the 
work of disintegration is aided by exposing the soil to air and 
moisture. 

7. Penetration of Roots. Cultivate deeply at the begin
ning to assist deep feeders; subsequent cultivation widens the 
root bed. 

8. Multiplication of Organisms. Warming the soil favors 
the increase of beneficial bacteria. 

9. Germination of Weed Seeds, After the crop has been 
harvested, the noxious seeds should be encouraged to germin
ate in order that the seedlings may be killed by subsequent 
cultivation. 

The object of the following series of exercises is to have 
the student learn the relation between the degree of fineness of 
soil particles and the water capacity of the soil. 

1.- What is the area of the surfaces of an inch cube? In 
other words, to what area of an inch cube can moisture adhere? 
(6 sq. in.) 

2. If the cube be cut into small cubes whose sides are .1 
inch in length, how many cubes will there be? (1000 cubes) 
What will be the total area of all their surfaces? (60 sq. in.) 
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3. Imagine those small cubes to be similarly divided into 
cubules whose sides are ,01 in. How many cubules .would 
there be? (1,000,000) What would be the total area to 
which film water could adhere? (600 sq, in.) These sup
positional particles would correspond in size to those of very 
fine sand. 

4. The particles of silt have a diameter about one-tenth 
of those of very fine sand. What is the area of the surfaces of 
all the particles in a cubic inch of silt? (6,000 sq. in.) 

5. Assuming that there is no pore space and that clay 
particles have a diameter of one-tenth of those of silt, find in 
acres the total area of the particles composing a cubic foot 
of clay, (over 1 6 ^ acres) 

NOTE : Allowing for pore space, authorities assert that the 
area of the surfaces in a cubic foot of clay is approximately 
4 acres. 

6. Professor Davis asserts that the Mississippi annually 
carries to the Gulf of Mexico about 7 billion cubic feet of silt 
and clay. If that alluvium were spread out one foot deep, 
how many acres would it cover? (160,698 acres nearly) 

7. If a cubic foot of dry clay, whose pore space or water 
capacity is 40%, weighs 84 lbs,, what will be its weight when 
saturated with water? (40% of a cubic foot of water weighs 
25 lb, Ans. 109 lb.) 

8. Two similar adjacent pieces of ground were plowed in 
spring, one 7 days earlier than the other. Previous to the 
first ploughing their moisture contents were the same. When 
the second piece was plowed it was found to have lost in mois
ture from the surface 4 ft. equal to 1.75 in. of rainfall, while 
the piece plowed had actually gained through capillarity from 
below, .25 in. What was then the difference in moisture con
tent? (2 inches) What weight in tons does that difference 
amount to on one acre? (nearly 227 tons) 
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OUTLINE STUDY FOR ARITHMETIC 

I. Definition: (b) Junior and Senior, 

II. Fundamentals: ^^^^nd 
(a) Addition (^) J""^°^ ^"^ Senior, 
(b) Subtraction ^^'^^ 
(c) Multiplication (^) J""^^^ ^"^ ^^^^o^' 

fourth 
(e) High 

(d) Division 

IIL Departments: 
(a) Kindergarten VI. Lessons: 
(b) Elementary (a) Blackboard 
(c) Intermediate (b) Memory 
(d) High (c) Home 

IV. Methods: VII. Home Helps: 
V. Order of Topics: (a) Parents 

(a) Junior and Senior, (b) Reference books 
first 

PRACTICAL QUESTIONS IN ARITHMETIC 

Why is a thorough knowledge of arithmetic so essen
tial in all spheres of life? 

In what way can the parent co-operate with the teacher 
in connection with their children's arithmetic lessons? 

What is said of the parent who leaves the entire work 
of educating the child, to the school room? 

In what way can the parent keep in touch with the 
present methods of teaching? 

What work is called for on the part of the child the 
first year? The second year? 

What form of fractions are taken up in the fourth year 
work? 

How is multiplication taught in the third year? 
How are the children taught to memorize in the fifth 

year? 
What review work is taken up in the sixth year? 
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What combination addition table is now used by the 
teacher? 

What is the best method of teaching a child to tell time? 
What kind of a clock should be used? 

How many cubic feet does one cord of wood contain? 
Is stone measured the same way? 
How can the number of gallons a tank holds be deter

mined ? 
What is meant by percentage? 
What method is now used in finding the per cent, of a 

certain number? 
What is meant by interest? 
What is the difference between interest and principal? 
How many days has a month in figuring interest? 
What is meant by the six per cent, method? 
In what year is longitude and time taken up? 
When did Canada and the United States agree on a 

standard system of time? 
How many time belts come under this arrangement? 

Name them. 
What is a square root? Cube root? 
In what way is the child's algebra work UOAA?- simplified? 
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BANKS AND BANKING 

Banks were first established for the express purpose of 
money exchange and was a recognized business as early as 
the fifth century, but modern banking was not known until 
the year 1587, at which time the "Banco di Rialto" was 
established at Venice. 

The banks of to-day have two functions to perform, 
that of receiving on deposit, money from the people, and 
that of lending money for short periods, which money is 
secured by promissory notes and bills of exchange. 

The first bank in Canada was organized in 1792, at 
which time the Canada Banking Company of Montreal, 
secured a charter. During the next few years, other attempts 
were made to secure charters, but did not succeed. In 1817, 
a number of prominent citizens organized a private banking 
institution and named it the "Montreal Bank/ ' which was 
later granted a charter by the Government, and is now 
known as the "Bank of Montreal" and is world famous for 
its strong financial standing. 

In 1867, the banks of Canada were placed under control 
of the Dominion Government, and the present system of 
banking is based upon the Acts of Parliament passed in 
May, 1870, and April, 1871, which specifies that banks can 
be chartered for ten year periods, and that the banking laws 
shall be revised every ten years. In 1900 the Canadian 
Bankers' Association was organized and empowered to give 
general supervision over all the banks. By the Act of 1913 
a central gold reserve was created, and a bank can issue 
notes to the full amount of gold or Dominion notes it has 
deposited in this reserve fund, and the Act also gave the 
banks permission to lend money on farm stock and on grain 
in storage. 

Before a bank can secure a Government charter, it must 
have a capital of $500,000, one-half of which must be paid 
in, and each director of the bank must own at least three 
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per cent, of its stock. The par value of all bank shares is 
$100, and each stockholder has a "double liability," that is, 
he is liable for an additional $100 for every $100 share he 

owns. 
The large amount of capital required to secure a Gov

ernment bank charter, makes it practically impossible to 
establish independent banks throughout all the cities that need 
banking facilities, so the chartered banks have estabHshed 
branches in every town of any importance. There are now 
ten chartered banks in Canada and over 3,500 branch banks 
with an authorized capital of $117,000,000, and a reserve fund 
of $126, 000,000, 

Chartered banks are authorized to issue bills, but not in 
a lower denomination than five dollars, as the Dominion Gov
ernment reserves the right to issue all bills of a smaller denomi
nation than this amount. 

Opening a Bank Account: It is best for a stranger to 
have some person known at the bank, to introduce him to 
the manager; this is not absolutely necessary, if evidence 
of good character is produced by the person wishing to open 
the account. The bank furnishes blanks on which the amount 
and the kind of funds are written, which is called the 
"deposit slip," and should always be filled in and signed by 
the depositor. On receipt of the first deposit, the bank sup
plies the depositor with a bank book, called a "pass-book," 
on which all entries are made showing amounts deposited. 
The pass-book must always be taken to the bank whenever 
a deposit is made, and carefully inspected, to see that the 
bank ledger-keeper has properly entered the amount depo
sited. Under no circumstances should the holder of a pass
book write in this book, and care must be taken that it is 
not lost, as it is the receipt for the funds deposited in the 
bank. 

Bank Cheques, and how to use them: A cheque is a 
Bill of Exchange, and an order on the bank to pay on demand 
the amount specified. If the cheque is made payable to 
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bearer, it can be cashed by anyone holding it, but if it is 
made out in the name of a certain person, it must be en
dorsed by the person to whom it is made payable, and when 
received back to the bank, will serve as a receipt that the 
person received the money. 

As the cheques are received back to the bank, their 
respective amounts are deducted from the funds credited to 
your account and balances carried forward, which are shown 
clearly on the pass-book when checked up by the bank at the 
end of each month. 

A marked cheque, is a cheque that has been presented 
to the bank on which it is drawn and has been stamped by 
the bank official that sufficient funds are on hand to the 
credit of the maker of the cheque to pay the amount 
specified. 

YONGE & RICHMOND BRANCH 

C O f l N E R VONOE S. RICHHONO STREETS 

Bank Cheque Properly Filled In 

Bank Draft, is a bill of exchange which is usually drawn 
by one bank on another in favor of a third party, and with 
the exception of the cheque, is the form of negotiable paper 
used most commonly in ordinary business transactions. If 
a draft specifies "pay at sight" or "on demand," the debtor 
must either pay the amount of the draft at once, or reject 
it, and if he fails to pay at time fixed, he may be sued without 
further notice. 
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Bank Draft Properly Filled In 

Note, or Promissory Note, is a written promise to pay 
a certain sum at a specified date. The maker is the one that 
signs the note and the payee, the one to whom it is made 
payable. The holder of the note, when it falls due, looks to 
the maker for payment, and the law protects the holder 
under practically all conditions. If necessary, the maker is 
allowed three days, which is called "three days of grace," in 
which to meet his note after it falls due and payable. 

Promissory Note Properly Filled In 

Mortgage: A mortgage is a pledge of property, either 
real or personal, by a debtor to a creditor, as security for a 
debt. Any legal property, whether real or personal, may be 
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mortgaged. Real property means farm lands, buildings, etc., 
and personal property means furniture, stock cattle, mach
inery, etc. 

Giving a mortgage is one way in which many people 
can carry out their plans in which ready money is needed. 
They arrange with some bank, real estate firm or private 
investor, for a loan, amounting to only a part of the pro
perty's full value, giving a mortgage on the entire property 
as security for the repayment of the money. The mortgage 
is virtually a sale or transfer of the property to the lender, 
or the mortgagee, as he is called; but it differs from an 
actual sale in that the borrower or mortgagor, remains in 
possession, and if the debt is repaid with the interest agreed 
upon, by the time specified, the tentative sale is cancelled, 
and the property is again clear of debt, 

A mortgage must give a clear description of the property 
it covers and a full statement of the amount due, the inter
est, the date and place of payment and interest payment, 
and the names of the mortgagor and the mortgagee. 

Foreclosure: If the money loaned is not paid on the 
date fixed in the mortgage, the property is forfeited, and 
the mortgagee is allowed to take possession. In most cases, 
the mortgagor is given a reasonable length of time to redeem 
his property after the payment becomes due. A foreclosure 
sale is ordered by a court of equity at the request of the 
mortgagee, and the sale is made at public auction, after 
proper notice has been published. The proceeds of the sale, 
if it amounts to more than the principal of the mortgage, 
the interest and the cost of the court, belongs to the mort
gagor. In cases where two or more mortgages are given on 
the same property, the first mortgage will be paid in full, and 
the second or third mortgage must take a chance on the 
proceeds of the sale amounting to enough to cover their 
amounts. 
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Deeds: A deed is a written agreement, signed, sealed 
and delivered, whereby a transfer of title is effected. In 
common, the word is applied only to transfers of land, but 
in law all instruments under seal are deeds. 

A deed must be executed by persons legally capable of 
binding themselves, a consideration should be named, and 
the other requirements of an ordinary contract should be 
fulfilled. In many cases where the full amount of money 
is not wanted known, the deed specifies a "nominal consid
eration" such as one dollar, which makes the deed as binding 
as if the full amount was specified for which the property 
was sold. 

The deed must contain the names of the grantor and 
grantee, and for safety, it should be signed by both parties 
in the presence of two witnesses who should also sign. 

Wills: It is highly important that every person having 
property should know how to execute a will properly. It is 
a daily occurrence to read in the daily papers where long 
and expensive battles have been fought in the courts, over 
certain properties where the will of the deceased had not 
been carried out properly, and his or her wishes had not been 
carried into effect. 

The person who makes a will is called the testator. The 
person who carries it out, if a man, is the executor, if a 
woman, the executrix. If the will fails to name an executor, 
the court appoints somebody to administer the estate. This 
person, if a man, is called the administrator, if a woman, the 
adminlstatrix. If a person dies without making a will, he 
is said to have died intestate, and in this case, the court ap
points an administrator, 

A will can be legally made by any person of legal age, 
except idiots and insane persons, A will should in every 
case be witnessed by at least two persons who are not to 
benefit by it. It is most desirable that a competent attorney 
be consulted when making a will, as each province has its 
own laws on executing wills. 



BANKS AND BANKING H I 

OUTLINE STUDY ON BANKS AND BANKING 

I. History of Banking: III. Forms Used: 

(a) First bank estab- (a) Pass books 
lished (b) Checks 

(b) Modern banking (c)Drafts, etc. 

started IV. Banking Laws: 
II. Bank Functions: (a) Governmental con-

(a) Deposits received trol 
(b) Loans (b) Methods of organi-
(c) Trust companies zation 
(d) Saving banks (c) Reserves required 

PRACTICAL QUESTIONS ON BANKING 
What is the real purpose of banks? 
In what century was banking first recognized as a 

business? 
In what year was modern banking established? 
When was the first bank in Canada organized? What 

was its name? 
How was the Bank of Montreal first started? 
In what year were the banks of Canada placed under 

Government control? 
For what term of years can a bank be chartered? 
What is the Canadian Bankers' Association? 
What important bank act was made law in 1913? 
How much capital must a bank have before it can 

secure a Government charter? 
What is the par value of all bank shares? 
What is meant by "double liability"? 
In what way do the present laws prevent independent 

banks from being established In the smaller towns and 
cities? 

How are banking facilities furnished the small villages 
and towns? 

How many chartered banks are there in Canada? 
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GEOGRAPHY 

Geography is one of the most important and most in
teresting of all studies taught in the Public Schools; it being 
of so much importance the method used to-day is much 
more interesting than that used a few years ago. To-day 
the study of Geography is like taking a trip around the 
world, studying the different countries, their people, modes 
of living, and the animals that roam in the wilds. The old 
method taught the child to study first one continent and 
then the other, learning about its surface, rivers, etc., very 
little time being devoted to the industrial subjects. To-day 
this has all been changed. The first step is to teach the child 
about the things he knows something of and branching out 
gradually to the things unknown. The study of industries 
take a very important part of the Geography lessons now-
a-days," The child is taught about our great wheat fields, 
the great product itself, how it is grown, gathered and sent 
to the great markets of the world, about the large grain ele
vator for its storage, and big flour mills where the wheat is 
made Into flour, and the railways that are the means of dis
tributing It throughout the continent, and then the great 
steamships that take it to the other countries around the 
world. Each of the leading Industries are taken up in this 
very interesting way, which makes the study of Geography 
a pleasure and not a drudgery as it used to be. 

To systematize the study, it has been divided into four 
general departments, namely, political, physical, mathema
tical and commercial Geography. 

Political Geography is that branch of the study that 
has to do with the boundaries of provinces and countries, 
the_ locations of cities and the general results from the 
social and economic activity of the human race. 

Physical Geography includes the study of the external 
appearance of the earth, and the changes brought about 
from time to time m land, water and air, the causes of the 
seasons and the tides, and the meaning of the ^reat earth
quakes. 
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Mathematical Geography has to do with the measure
ments of the earth, its shape and motion, as well as the 
changing of its seasons, their length of time, the rise and 
fall of the tides, and the making of maps and charts which 
show up these changes by graphic representations. 

Commercial Geography treats of the commodities, 
their places of origin, the distribution of them throughout 
the world, the means of transportation, trades, routes, etc. 

It is really unbelievable the number of people that know 
very little of our own big country. Very few know of our 
great wonder-spots. Most of the outside world look at 
Canada as merely a place In the northern part of the North 
American continent, and very few of our own people realize 
the tremendous area of our great Dominion. Few realize 
that our Province of British Columbia alone is almost three 
times as large as Great Britain and Ireland combined, and 
nearly twice as large as France, and yet this one province 
is only about one-tenth of the Dominion. The following 
article on Canada and Its provinces, cities, and towns, will 
give every boy and girl and grown-up a clear Idea of the 
greatness and importance of our wonderful country that is 
developing by leaps and bounds. 



114 GEOGRAPHY 

CANADIAN FACTS 
EVERY CHILD SHOULD KNOW 

leads the world in the production of nickle. 

is the world's largest producer of pulp wood. 

has the largest asbestos mine in the world, 

has some of the world's largest cobalt mines, 

has one of the largest gold mines in the world, 

has the most extensive sea fisheries in the world, 

owns one of the largest railway systems in the world. 

has the world's largest inland port, 

has one of the largest grain elevators in the world, 

has the largest annual industrial exhibition in the world. 

has the highest hydraulic lift-lock, of its type, in the 
world. 

CANADA 

CANADA'S 

field crop production amounts to more than $1,100,-
000,000 annually. 

forest production amounts to more than $300,000,000 
annually. 

mine production amounts to more than $228,000,000 
annually. 

fishery production amounts to more than $44,000,000 
annually. 

fur production amounts to more than $15,500,000 
annually. 

CANADA 

exports over $1,000,000,000 worth of its products 
annually. 

has over $2,000,000,000 in saving banks, which is 
$225 per capita. 

produced "America's Master Railway Builder" — 
James J. Hill. 

produced one of the world's greatest Medical Scientists 
—Dr. F. G. Banting. 

is the country in which the telephone was first invented 
by Alexander Graham Bell. 
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CANADA 

It was in 1763, just a little less than two centuries ago, 
that Great Britain came into ownership of the French pos
sessions in North America, which were called at that time 
New France. There were very few people here then, and what 
there were consisted of scattered settlements along the Saint 
Lawrence River and its branches. Montreal and Quebec were 
the largest settlements, and even at that, they were only small 
villages. There were also a few scattered settlements in Nova 
Scotia and on Prince Edward Island; outside of these, the rest 
of the immense area of what is now the Dominion, had no 
white man; only Indians and wild beasts made their home 
here. All told, the population did not amount to more than 
70,000 in Canada, most of which were Frenchmen, with a few 
British officials. It was not until 1783 that a new element 
appeared. This was the result of the Revolutionary War, when 
thousands of loyal British English-speaking people came from 
the colonies, along the Atlantic Ocean, that had rebelled against 
England and the British rule, which was the cause of the 
Revolutionary War in America. From that time on, Canada 
has made wonderful developments, until the present day. Now 
we are a self-governing nation of more than 8,788,483 (1921 
census) inhabitants, and still living under the protection of 
Great Britain. 

Area: Canada has a total area of 3,729,665 square miles 
and occupies a little less than one-half of the North Ameri
can continent. Canada's greatest length from east to west 
is about 3,500 miles and from north to south about 1,600 
miles, making it the largest country in the world, excepting 
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Russia and China. Within the total area of the Dominion, 
125,755 square miles are under water, being covered by 
many important lakes and rivers. 

The northern portion of the country slopes gradually 
toward Hudson Bay, while the east and west are the high 
lands, which consist of some of the highest mountains in 
North America, The interior Is more level and is drained 
principally by three great sources, the Hudson Bay, the 
Mackenzie, and Saint Lawrence Rivers, The Mackenzie 
flows to the northwest and empties Into the Arctic Ocean, 
while the Saint Lawrence flows northeast to the Atlantic 
Ocean. 

Eastern Canada consists of all the territory from Hud
son Bay to the Labrador coast, and also includes a section 
west of Hudson Bay, called Laurentian Plateau, The high
est points in the east are in Labrador, where a section raises 
to about 8,000 feet above the sea level, and from this point 
westward, the land slopes rather quickly to the larger in
terior of northern Quebec, where the height seldom exceeds 
2,000 feet. Through this vast district are many low ridges 
of hard rocks, in some sections being covered with a growth 
of trees, but in many cases they are bare. Between these 
ridges flow rapid rivers from many large lakes and swamps. 
Most of these rivers empty into the Hudson Bay, which also 
receives the Inflow from many large rivers from the plains. 
South of the Hudson Bay basin, the rivers flow into the 
Saint Lawrence. This great river drains the fertile plains 
of southern Ontario, which has always been the richest and 
most populous part of the Dominion. There are very little 
minerals in this section, the wealth being based on Its very 
fertile soil and Ideal temperate climate. Throughout the 
entire Saint Lawrence Valley, farming and fruit growing is 
extensively carried on, while In the vast areas of Northern 
Ontario and Quebec, very little soil is under cultivation, but 
is rich in minerals, and mining Is the main industry. Through
out New Brunswick and Nova Scotia, there are valuable coal 
deposits and some metals, and in the Gaspe Peninsula, are 
the largest deposits of asbestos found In Canada. Copper 
is also found in this district. 
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The Great Interior Plains lie between the Rocky Moun
tains on the west and the district comprising that of Eastern 
Canada on the east. In this west region, which is more than 
700 miles wide from east to west, are Canada's extensive 
wheat fields, which are known the world over for their 
productive yields. From the southern border these plains 
slope gradually northward and from the Rocky Mountains 
eastward, making the general slope from southwest to 
northwest. In the southwestern part of Alberta, there Is 
an altitude of 4,500 feet which declines until the Red River 
Valley Is reached, where the height Is not more than 400 
feet above sea level. This great difference is caused by two 
bluffs. The first level stretch consists of the valley of the 
Red River which Includes the fertile prairies that lie west 
of Winnipeg, on which Is a series of lakes, Manitoba, Win
nipeg, and Winnlpegosis, as well as many smaller ones, all 
of which empty Into the Hudson Bay. The second level rises 
gradually until it reaches the Missouri Plateau, In Central 
Saskatchewan. There are very few hills throughout this 
region and one of its characteristics Is the very deep valleys 
which have been worn down by the rivers flowing and wear
ing through the soft rock that Is found In this section. In 
many cases, the rivers have worn themselves down to a 
depth of 100 to 200 feet. Throughout the southern part of 
these plains, very few trees are found except along the 
rivers. In the second and third levels many lakes are to be 
found, several of which dry up during the hot dry sum
mer months. The northern part of the plains run through 
the Athabaska and Peace River districts, which drain into 
the great Mackenzie, the largest river In Canada. Through
out the Saskatchewan and Red River valleys are centered 
the most population and the greatest wealth of Western 
Canada. The western section consists of the mountain belt, 
which extends over practically the whole of British Colum
bia, Yukon, and the western part of Alberta. It is in this 
section that there Is an abundance of magnificent scenery 
which can only be appreciated by seeing. It includes many 
wonder-spots that tourists have traveled many miles to see. 
The western slopes of the mountains rise abruptly from the 
green valleys to the snow covered peaks, many of which 
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are continuously covered with snow and ice the whole year. 
The highest peaks at this point rise 10,000 to 11,000 feet, and 
among the loftiest are Robson, Alberta, Columbia, Assiniboine, 
Murchison, Vancouver, Fairweather, and Logan. The highest 
is Mount Logan, which is in the Yukon Territory, and has 
a height of 19,539 feet, and is the highest point in Canada. 
There are many fertile valleys at the base of the mountainous 
sections where grains and other crops are being successfully 
raised, and through the lower valley of the Fraser River 
much fruit and vegetables of the finest kinds are being 
grown. 

. People of Canada include people from all parts of the 
world. The first settlers were the French, who located in 
the Province of Quebec, where French is still the native 
tongue of more than three-fourths of its population. Nova 
Scotia was settled mostly by the Scotch, whereas in New 
Brunswick and Ontario, the first important settlements 
were made by the English-speaking people coming from 
New England at the close of the Revolutionary War. The 
western provinces are more mixed, and contain mostly 
people that have moved from the eastern provinces, includ
ing the Scotch, Irish, English and French, and in some 
sections a large percentage contain people of German 
descent. 

Religion: The Roman Catholic Church was for many 
years the only church in Canada and until this day has 
the largest number of attendants. The United Church of 
Canada is the next in order, which is followed by the 
Anglican, Baptist and Presbyterian. Many other denomina
tions are also represented, but include a very small per 
cent. 

Climate: The climate of Canada varies considerably 
in its different sections, it covering as it does so vast a terri
tory, but taken as a whole, it has very bracing and healthful 
weather, both throughout the summer and winter. In the 
northern sections the winters are long and severe and 
a great depth of snow falls, but in the southern sec
tions bordering on the Pacific, the winters are usually not 
so severe. The summers are short with very little hot 
weather, although plenty of sunshine. The autumns are ideal 



120 GEOGRAPHY 

and considered the best season of the whole year. Along 
the Atlantic coast and the Hudson Bay regions, the climate 
is more of an Arctic nature, the winters being long and cold 
and the summers short and warm, while the Labrador Penin
sula is not considered a very desirable section to settle in. 
Throughout the Maritime Provinces the winters are more 
invigorating. Along the coast there is considerable fog and 
there are heavy rainfalls, many years amounting to fifty 
and fifty-five inches during the year. The summers are 
usually warm and pleasant, with very little humidity. Along 
the Saint Lawrence Valley the winters are somewhat 
shorter, with very Invigorating weather most of the time, 
which is thoroughly enjoyed by many of the winter sports
men. In the southern part of Ontario, there is very little 
snow as a rule, especially in the Niagara Peninsula, where 
the weather conditions are Ideal for successful fruit 
growing. 

Throughout the Western Provinces, Manitoba, Sas
katchewan, and Alberta, Is found the most healthful and 
stimulating climate In the world. The air is bracing and 
most invigorating. "Raw" days are unknown. In winter, the 
zero weather is sharp, but not penetrating as in the east. 
The temperature may drop to 30 degrees below zero and yet 
not seem as cold as ordinary zero weather of the east, on 
account of the dryness of the air. In summer many days are 
warm and at times the temperature rises close to the 100° 
mark, but the heat Is greatly modified by the never-failing 
breezes; even after the very hottest days, the nights are 
cool and pleasant. Winter generally sets in between the 
middle of November and the middle of December, and usually 
breaks up the latter part of March or the beginning of April. 

Along the Pacific Coast we find a warm and rainy cli
mate. The warm winds from the Pacific Ocean modify the 
temperature by more than 20 degrees warmer than those 
of the Atlantic on the east. Flowers are found In bloom 
throughout the whole year, and fruits and vegetables are 
grown to perfection. 

Transportation: Canada's commercial and Industrial 
development has been due to its facilities for navigation by 
water, and from the construction of more than 35,000 miles 
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of railways. The first settlers made the Saint Lawrence 
River their main highway of travel. At that time only 
small boats could be used in many sections, but since then, 
many improvements have been made, by deepening the 
channel and building a system of canals which will allow a 
vessel drawing fourteen feet of water to sail through, en
tering the Great Lakes. The Saint Lawrence Is navigable 
1,003 miles, allowing ocean-going vessels to pass as far as 
Montreal. There are also many other systems of canals 
that aid in the transportation problems of Canada, the most 
important of these include the Welland Canal, which con
nects Lake Ontario with Lake Erie, and the Sault'Ste. Marie 
Canal, which connects Lake Huron and Lake Superior. The 
Murray Canal, running from the Bay of Quinte to Lake 
Ontario, and the Ottawa-Rideau system, connecting Kings
ton with Montreal by way of Ottawa, covering a distance 
of 248 miles. In connection with these most important ones 
just named, we have many smaller and less Important ones, 
connecting many of our smaller lakes and used for local 
traffic. In addition to these, there has been drawn several 
plans for a number of new and very important canals that 
will be constructed in the very near future. The largest and 
most Important of these Is the Georgian Bay Ship Canal, 
running from the northeast corner of Georgian Bay to the 
Ottawa River, then along the Ottawa Valley to Montreal. 
This canal will allow ocean-going vessels to pass from the 
Atlantic right through to Lake Huron and will shorten this 
water route between these two points by more than 300 
miles. The estimated cost of constructing this canal is 
$125,000,000, which amounts to almost as much as the com
plete total spent on all the others combined. 

Agriculture: Canada's great agricultural development 
during the past few years has brought her into world prom
inence, and made her pre-eminently the land of wonderful 
opportunities. Agriculture, in addition to raising of field 
crops includes stock raising and horticulture, and thereby, 
provides raw material for many Canadian manufactures, 
and its products constitute, in raw or manufactured form, a 
very large percentage of Canadian exports. More than 
one-half of the people of the Dominion are engaged in 
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cultivating the soil. The first settlers laid o^^ t h ^ i ' ' / f 
patches in the Saint Lawrence Valley, after which steady 
progress was made in agricultural development I t was 
not however, until the nineteenth century that the fertile 
lands of the vast Prairie Provinces were opened, l^or 
a great many years Ontario produced more wheat and oats 
than any other section, but since 1911 Saskatchewan has 
taken the first place in both these grains. From a very slow 
and small beginning, Canada's annual Prod|iction_ has in
creased to a tremendous amount, and smce 1911, has increased 
five fold In 1901 the returns in dollars from all field crops 
amounted to $195,000,000, In 1916, $886,000,000, and in 
1925, $1,153,395,000 which is a figure the Dominion can well 

be proud of, , , . r i ^ 
The following table shows the production of the five most 

important crops, showing the yield in 1914, 1915, 1916, and 
1925:— 

1914, Bu. 1915, Bu. 1916, Bu, 1925, Bu, 
Wheat ,. 161,280,000 376,303,600 262,781,000 411,375,700 
Oats ' .... 313,078,000 520,103,000 410,211,000 513,384,000 
Barley"' . . . 36,201,000 53,331,000 412,770,000 121,668,300 
Rve . . 2,016,000 2,374,000 2,876,400 13,688,500 
Flax".". 7,175,200 10,628,000 8,259,800 9,297,100 

In addition to these crops, Canada produces large yields 
of corn in some sections, principally in Western Ontario, and 
potatoes and turnips are successfully grown in the Maritime 
Provinces. A large annual crop, averaging about 10,000,000 
bushels of apples, is also grown throughout the Dominion 
and in the Niagara Peninsula the growing of fine peaches, 
grapes and small fruits receives the greatest attention. British 
Columbia has a small area suited to fruit and vegetable 
growing. Sugar beet raising is also developing in a few of the 
provinces and is now looked upon as a crop that will grow 
into great importance in the near future. During the war with 
Germany, which started in August, 1914, Canada did much 
in helping to keep the Allied Armies in the field fed, and dur
ing this time the Government took a very active part in help
ing to bring about greater production which has had a lasting 
effect. 
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Stoney Indian Camp, Cascade Mountains in Background 
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Mining: Canada has long been known for its rich min
eral deposits. Although these rich deposits were known a 
long time, it was only in recent years that any great activ
ity has been centered in this field of industry, and during the 
past eleven years the production has been doubled. In the 
early days the transportation facilities were so bad, that it 
made it almost Impossible to mine profitably, but to-day 
Canada leads the world In some branches of mining, especi
ally in the nickel output. 

Although gold was the most important mineral mined 
for a number of years, it has now given way to the coal, 
which Is now mined on a very extensive scale throughout 
Nova Scotia, Alberta, and British Columbia. The most of 
this coal is the "soft coal" of very good quality and used by 
the railroads, steamship lines, and large factories. There 
is not much anthracite, or hard coal deposits found in Can
ada. The total production of coal for the whole Dominion 
now averages 14.000.000 tons yearly. 

The gold reached a high point of production in 
1900 and 1901, at which time the mines of the Klondike were 
being worked to their full capacity. There are some small 
deposits in Nova Scotia, as well as Quebec, and some placer 
mining was carried on in British Columbia, but It was not 
until 1897 that any great activity was centered In gold min
ing throughout the Dominion. In this year, the great Klon
dike strike was located which raised the annual production 
from $2,000,000 to more than $6,000,000 per year, and by 
1900 the output amounted to $27,000,000. The output then 
took a decline until 191L at which time the Porcupine dis
trict in Northern Ontario, was opened, which has increased 
the production to over $35,000,000 a year. 

Nickel Is the next In Importance. In this valuable min
eral, Canada leads the world in its annual production. 

During the year of 1917, the estimated world's output 
was 50,000 tons," of which Canada's share was 43,000, New 
Caledonia was next in line with 4,000. This shows that 95 
per cent, of the world's nickel supply is produced m Canada. 
Canada now produces 75,000,000 lbs. of nickel yearly. 

Silver: Canada Is also well-known for its large silver 
deposits. The first of these were found In the nineteenth 
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century, at which time it was mined in small quantities in 
Ontario, Quebec, and British Columbia. But it was not until 
1879, that the silver mining came into prominence; at this 
time'the production in British Columbia was increased to 
5,472,000 ounces. The output then declined in this province 
until now the production amounts to less than 3,000,000 
ounces. In the meantime, this precious metal was discovered 
in the Cobalt district, Ontario, in 1904, which now produces 
95 per cent, of the total output of the Dominion. Canada's 
total silver production now amounts to about 23,500,000 
ounces annually. 

In addition to the minerals just mentioned, Canada is 
also rich in many others; in fact, practically every known 
mineral is to be found here, and the total production amounts 
to over $226,000,000 annually. In the following table will be 
found the annual production of the various metals of most 
importance mined in Canada: 

Coal 14,000,000 tons 
Copper 115,000,000 lbs. 
Nickel 75,000,000 lbs. 
Lead 255,000,000 lbs. 
Zinc 109,000,000 lbs. 
Silver 20,500,000 ozs. 
Gold 35,000,000 value 

Canada's annual total of natural production amounts to 
$1,504,000,000, and is divided as follows:— 

Field Crops Production $1,100,000,000 
Mineral Production 226,000,000 
Forest Production 130,000,000 
Fisheries Production 48,000,000 

Manufactures: The unlimited natural resources, and 
abundant power to develop them is now placing Canada in 
the front ranks as a manufacturing nation. During the 
earlier years, practically all activity was directed to agri
cultural products, mining, fur trading and fisheries, and it 
was not until 1900 that much manufacturing was carried on. 
From 1900 to 1910, the factories increased their output 142 
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per cent., and in value, from $481,000,000 to $1,100,000,000; 
up to January, 1918, $875,000,000 had been expended for 
munition plants throughout the Dominion, and over 250,000 
workers employed. Up to this time 53,000,000 shells have 
been made and 40,000,000 brass cartridge cases of 3i- lbs. 
each, as well as 58,000,000 copper bands produced. 

Fuses were turned out at the rate of 2,750,000 per month 
and were of the highest degree of quality, and during 1918 
many aeroplane plants were built in which 300 airplanes 
a month were constructed. This shows very clearly that 
Canada has been of great assistance In carrying on the war 
from the general manufacturing standpoint. Ontario occu
pies the first place as an industrial province, Quebec comes 
second and British Columbia third. The following table gives 
the latest annual industrial census by provinces: 

Capital Value of 
Invested Products 

Alberta 80,000,000 70,000,000 
British Columbia.. 255,000,000 190,000,000 
Manitoba 115,000,000 105,000,000 
New Brunswick.._ 90,000,000 70,000,000 
Nova Scotia 110,000,000 70,000,000 
Ontario 2,000,000,000 1,500,000,000 
P. E. I 2,700,000 3,800,000 
Quebec 1,100,000,000 800,000,000 
Saskatchewan 35,000,000 40,000,000 
In shipbuilding, Canada ranks tenth among the nations 

of the world, it having in March, 1916, 8,631 vessels, with 
a tonnage of 1,215,021 gross tons. During 1918 a marked 
revival of the shipbuilding Industry was experienced, to sup
ply the war needs. Many large plants were built in dififerent 
sections of the country, as well as many that had not been 
active lor some time, opened to full capacity. This great 
activity in shipbuilding gave employment to more than 
25,000 men and it is estimated that a tonnage of 400,000 was 
built during 1919. After the close of the war, shipbuilding 
the same as all the other industries became less active. The 
yards, however, are all well equipped and the shipbuilding 
industries will always be an important one throughout 
Canada. 
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Education: Canada ranks high as to its educational 
standards and facilities. The first school was opened in 
Canada at Quebec in 1632 and from that time on steady pro
gress has been made, there being now over 35,000 public 
schools throughout the Dominion, with an attendance of 
1,750,000 pupils during 1925. This extensive school system 
represents an investment of approximately $75,000,000. 

By the British North America Act of 1867, the entire 
control of education is supervised and controlled wholly by 
the individual provinces, and all educational matters are 
within the jurisdiction of the provincial legislatures. The 
Act provides that both the public and separate schools shall 
have the same right in Ontario and Quebec. All expenses of 
the educational system are taken care of by public revenue, 
each province contributing a certain per cent, and the bal
ance is taken care of by the local districts. Each province 
has Its own Department of Education with its Ministry at 
its head, whose duty it is to enforce uniform laws through
out the Provinces as to the training of teachers, text books 
and proper examination and grading of pupils. Each Pro
vince, excepting Quebec, has laws, making education com
pulsory, and these laws are strictly enforced by local district 
truant ofiicers. The school system comprises secondary 
schools, high schools, or collegiate Institutions, colleges and 
universities, In which are taught all the advanced methods, 
and much attention Is given to the newer studies of nature 
study, domestic science, manual training, agriculture and 
vocational training. 
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C A N A L S O F C A N A D A 

In the early period of Canadian development, the water 
routes were the chief avenues of transportation. At certain 
points along these routes portages had to be made, and to 
eliminate the work at these portages, the first canals in Canada 
were constructed. 

The first canal in Canada was begun by the early French 
settlers, who, in 1700, started to construct a canal around the 
Lachine rapids, in the St. Lawrence River. From this be
ginning steady development in canal construction has been 
carried on, and now Canada has six important canal systems 
connecting waterways having a total length of about 1,600 
miles. These systems have cost the Canadian Government 
over $175,800,000 to build, and they now carry more than 
14,000,000 tons of cargo annually up and down their routes. 

The principal articles carried in these cargos up and down 
these great waterways, are, wheat, over 5,000,000 tons annu
ally; soft coal, over 2,000,000 tons annually; pulpwood, over 
1,000,000 tons annually; and general merchandise, agricul
tural products and manufactured articles of all kinds, go to 
make up the balance of these great cargos. 

C A N A L SYSTEMS 

The canals of Canada are under the control of the Domin
ion Government and are divided into six canal systems. They 
are located as follows: (1) between Port Arthur and Mont
real; (2) Montreal to the international border; (3) Mont
real to Ottawa; (4) Ottawa to Kingston and Perth; (5) 
Trenton to Lake Huron (western end not yet completed) ; 
(6) Atlantic ocean to Bras d'Or lakes, Cape Breton. 

G E N E R A L DESCRIPTION 
ST. L A W R E N C E C A N A L S 

The system running from Montreal to Port Arthur com
prises six separate canals which are located and described as 
follows: 


