AGRICULTURAL
ARITHMETIC

A Practical Hritbmetic

FOR ESTATE AGENTS, FARMERS, AGRICULDyR 4],
HORTICULTURAL, AND DAIRY STUDENTs,
AND FOR USE IN RURAL SCHOOLS

BY

J. C. NEWSHAM, F.LS.

HEADMASTER AND MANAGER OF THE HAMPSHIRE COUNTY COUNCIL
AGRICULTURAL AND HORTICULTURAL S$CHOOL (CHAIRMAN, DAIRY
STUDENTS UNION); AUTHOR OF ‘‘THE IHORTICULTURAL NOTEs
BOOK " ; ‘ PROPAGATION AND PRUNING”; ‘‘THE AGRICULTURIST'S
DIARY " 3 EDITOR OF ‘* DAIRVING AND DAIRY FARMING”; ETC. ETC.

AND

T. V. PHILPOTT, M.A.

TRINITY COLLEGE, CAI\IBRIDGE? MATHEMATICAL
MASTER AT QUEENM MARY'S SCHOUL, BASINGSTOKE

L ;l';;;t- N
«\_; T T ;\"\\‘."\-” ,_v,;;.-.
\\\f

»

e 30 JEN 19y,

Yy . ﬁr\
G R
NGB TR, R T
\“\\.;—;—",‘ ':,/—//,ﬂ’

. LONDON
CROSBY LOCKWOOD AND SON
7 STATIONERS’ HALL COURT, E.C
AND
s BROADWAY, WESTMINSTER, S.W.

1913



AGRICULTURAL ARITHMETIC



BOOKS BY THE SAME AUTHOR

THE HORTICULTURAL NOTE-BOOK
Second Edition. 4s. 6d. net

THE PROPAGATION AND PRUNING

OF HARDY TREES, SHRUBS, AND %
MISCELLANEOUS PLANTS
Nearly Ready. Price about 6s. net

And in conjunction with
Professor Joux WRricnrson, F.C.S,,

AGRICULTURE : THEORETICAL AND
PRAC’TJCAL In Preparation

See detailed Advertisements

Lonpox: CROSBY LOCKWOOD & SON




Printed at
THE DaRIEN PrEss
Ldinburgl



PREFACE

1 BAVE been honoured by the Authors of this Agricultural
Arithmetic with the request that I should write a
preface, an undertaking which I accept with pleasure.

It might have been thought, having regard to the
almost excessive activity in the production of books on
arithmetic and other subjects to meet the various
demands of special industries, that there was no room
for another entirely concerned with the needs of those
who are likely to follow a practical career on the
land, but I am convinced that a really suitable arithmetic
written with this object in view will not only find a
ready public but supply a long felt want.

Many School Arithmetics dealing in part with
agricultural questions have not had behind them writers
with a special and practical knowledge of the type of
problem the farmer has to solve. Some have tried to
present questions that at first glance appear entirely
agpicultural and practical, but a closer examination of,
say, the amount of ploughing per day a man can do
with a single plough and pair of horses, must make
every farmer envious of the fortunate possessor of the
extraordinary ploughman.



vi PREFACE

On the contrary, the pr\sent hook deals with actuwal
agricultural problems which have heen met in the
conduct of a Farm School for the last fifteen years,
The pupils of the School are practically all lads who
come from the land and intend to return to it to eaim
their living; each would readily detect any exaggerated
statement or inaccuracy in the matter of current prices,
kither for work or material, and look with doubt upon °
questions based on an imaginary condition of English
farming.

I believe, therefore, a book like the present is greatly
needed wherever rural education is involved, and 1
trust it will bring to the Authors a ready response from ,
the public for whom it has been prepared.

DAVID T. COWAN,
Director of Education,

TaFE CASTLE,
WINCHESTER, January 1913.



INTRODUCTION

ALL who are engaged in rural pursuits continnally
encounter mathematical problems, the solution of which
would be more easily attained if greater comsideration
were given to the exercise of simple rules in arithmetic,
the use of simple formulxe and data, and to the practice
of mental calculation.

Many years ago Mr D. T. Cowan, M.A,, the Director
of Edueation for Hampshire, intimated the difficulty that
teachers in rural schools experienced in obtaining reliable
data from which to formulate suitable arithmetical
problems for the guidance of their pupils. Later the
subject of Agricultural or Rural Arithmetic was intro-
dueced into the time-table of Teachers’ Holiday Courses,
and the interest manifested i the subject induced me
to secure the help of my friend, Mr T. V. Philpott, M.A.,
in the production of what might prove a useful text-book
on agricultural arithmetic for general use.

» Lt is scarcely necessary to point out that a boy who
intends to take up agricultural pursuits in after years
will gain some advantage in having simple agricultural
questions brought to his notice during school life. Wo

have known boys who have been through the ordinary
&b vii



viii INTRODSUCTION

school course of mensuration #ud yet have been eomple‘wiy
“floored ” when asked to estimate the contents of a hay-
stack—mainly, of course, because it was a haystack and
they were unaccustomed to it as an object for mensura-
tion. One of the objects of the present Look is to brind
such boys into closer contact with the many agricultural
problems which the farmer daily encounters.

J. C. NEWSHAM.

OLD Basing,

January 1913.
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AGRICULTURAL ARITHMETIC

CHAPTER I
ELEMENTARY

Anrrayveric deals with Numbers and Caleulations,

Numbers are expressed by means of :—

(1) Figures—1, 2, 3, 4, 5, 6, 7, 8, 9, which we call digits.

(2) Letters—I, V, X, I, C, D, M.

The first method is the Arabic system and came from the
Hindoos through the Arabs and Moors in Spain to the
Europeans. “The invention of letters and of nine figures
and a cipher with the device of place is ascribed to the
beneficent Creator of the Universe.” Figures have two
valnes—the one for which they actually stand, and another
due to the place they occupy. A figure in the first place
of a number on the right stands for units, the same figure in
the second place denotes so many tens, in the third place so
many hundreds, and so on; so that the value of a figure
increases tenfold each time it is moved a place to the left.
In any number, 4444, the first £ on the right is 4 units, the
second 4 tens, the third 4 hundreds, the fourth 4 thousands.
Of course if we move in the opposite way, 7.e., towards the
right, the figures decrease tenfold for each place, and if we
pla® o figure to the right of the unit’s place it will have a
place value ten times less than unity value, and so denotes
tenths. The next place to the right denotes a value ten
times less than a tenth, i.e.,, a hundredth, and so on. We
must have some method of marking which figure is the units
figure in a number, and this is done by placing a dot after it.

e
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. o

The invention of the cipher, naught or zero symbol has
been deseribed as the greatest step ever taken in the history
of Arithmetic, and it has given its name to the Science. We
still speak of ciphering. The use of.a cipher is to fill up a
place in which there is no digit, and the cipher is simply a
place keeper, just like {he article we place on our seat in'a
railway carriage, when we are absent for a short time. If
we wish to write any number, four thousand and twenty-
Jthree say, there are no hundreds mentioned, the hundreds
place is filled up with a cipher, and we get 4,023, Again
34,206 means 3 tens, 4 units, 2 tenths, O lundredths,
6 thousandths.

The second method of expressing numbers is the Roman
systen1 and does not lend itself to calculation.

I, V, X, have place values; for instance IV mecans 4,
VI means 6. The method is useful for recording numbers,
and we still use it in date and chapter numbers.

Addition
Addition 1s the process of finding a single number, wlhich
is as large as two or more numbers put together. The result
of addition is called the sum, and the operation is shown by
the sign + (plus); thus 7+ 8 mecans 8 added to 7, and we
write 7+8=15. The sign = (equals) denotes the result of
an operation,
, When adding numbers we must talke care to set them down
so that unit figures come under unit figures, tens under tens,
and so on, thus—
Add 246, 2,037, 7,462,
246
2037
7462 S

9745

»  The sum of the units column is 15, and this is one ten and
five units, Place the 5 in the units’ place and add 1 to the
tens. The sum of the digits in the tens column is 14 ; this
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is 1' liundred and £ tens. Place 4 in the tens’ place and add
1 to the hundreds. The hundr‘eds will be 7. Place 7 in the
hundreds’ place. The sum of the thousands column is 9.

)

Subtraction
Subtraction is the process of finding the difference between
two numbers, o finding what quantity must be added tg the
smaller of two numbers to make the greater, and is ouly,
another way of looking at addition.
The symbol dgnpting the operation is — (minus).
Ex. 1.—Find ﬁg)e difference between 4,287 and 3,143,
4287
3143

1144

Mental work—3 and 4 make 7, put down 4.
4 and 4 make 8, put down 4.
f and f make Z, put down f,
3 and 1 make 4, put down 1.
After some time this is shortened to :—
3and 4, 7; 4 and 4, 8; and so on.
Ex. 2.—-Find the difference between 56 and 39,
Here is a ditliculty, because we cannot say 9 and how mauy
make 6. We get out of it in this way.
The diflerence between two numbers 1 wnaltered 1/ we gdds
the same number to each.
So add 10 to the 6 aud one ten to the 3 tens.
Then we have :—
9 and 7 make 16, put down 7.
o 4 and 1 make 5, put down 1.
Another example—Find the difference between 984,205

and 780,196,
984205
7804946

203709
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Work—6 and 9, 15; 10and 0, 10; 5and 7, 12;
land3, 4; Sand0, 8;7and2, 9.

You may have been in the habit of working in an ancient
way in which the following jargon is wsed: 6 from 5, can’t,
borrow 1, 6 from 15, 9, and so on.”

If you wish to do rapid calculation the sooner you abanddn
this method the better. |

\

» !

Multiplication

Multiplication is the process of finding the sum of a given
number of repetitions of the same number. Tt is a short
way of doing addition.

You must be quite familiar with the multiplication tables.

The sign of multiplication is x .

Suppose we wish to multiply 246 by 3. ,

246 = multiplicand.
8 =multiplier.

1968 == product.
This is— :
48 units =4 tens and 8 units.
32 tens =3 hundreds and 2 tens.
16 hundreds =1 thousand and 6 hundreds.

the total is 1 thousand + 9 hundreds 46 tens+ 8 units.

Phe mental work 1s—3 sixes 48, write down 8, carry 4 to
“thedens. 8 fours 32, and 4, 36, write down 6 and carry 3
to the hundreds. 8 twos 16, and 3, 19, write down 19.

When two or more numbers are multiplied together to
form a product, each of the numbers is called a factor of the
product. Thus, 3x5=15. 3 and 5 are factors of 15.

Suppose we wish to multiply 4 by 15; the product 1» 60,
and we get this result if we multiply 4 by 3, and then the
product by 5. Generally, if we wish to multiply a number
»by another which can be split into factors, we obtain the
result by multiplying the number by one of the factors, then
the product so obtained by the next factor, and so on.



MULTIPLICATION 5
[ ]
Ex.—41728 x 35.
alros
7 .

v

292096
5

1460480

Again, suppose we want to multiply 41,728 by 342. We
proceed thus :—
41728
‘ 342

12518400 =41728 x 300

1669120 =41728 x 40 \\

; 83456:241728x2 ' |
} N
) 14270076 =41728 %« 342\

3
\

The three products obtained in the above work are called
Partial Products.

The 0’s in the partial products might be omitted. Always
place units figures under units figures, tens figures under
tens figures, and so on.

To multiply 2 number by 10, we simply add' a zero at
the right, because this changes units into tens, tens into
hundreds, and so on. Thus 484 x 10 = 4840.

In like manner, to multiply by 30 we multiply by 3, and
add a zero at the right.

To multiply by 100 add two zeros at the vight.

If you have been accustomed to start a madtiplication by
using the wwits figure of the multiplier first of all, and the
highest fiqure of the multiplier last of all, give it up. It is
plain' common sense to obtain the most important partial
proqucts before those of less value. Moveorer, if a mistake is
made tn multiplication, 1t is more likely to occur towards the
end, and a mistake in the less important products is of less
tmportance than if it occurred in those of higher value. You®
may want to do contracted work in muftiplication later on,
and, if you have not adopted the method heve recommended, the
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work will be awkward. Teaghers should insist on this
method being followed.

Division
Division is the process of finding how many times cne
number is contained in another larger number,
The sign of division is + or /; thus 42 divided by 7 is

42
swritten 427, or 42/7. We can also write T—all three

mean the same thing.

The number by which we divide is called the divisor, the
number which we divide is called the dividend, and the
result of division is called the quotient.

Ex.—9792 + 8,

8 is contained in 9,792 one thousand times and 1,792
remains.

8 is contained in 1,792 two hundred times and 192
remains.

8 is contained in 192 two tens (twenty) times and 32
remains.

8 is contained in 32 four times.

Shortly we work thus—

Qe
1224

Mental work—38 into 9, 1 and 1 over. This is 1,000 over,
%.2., 10 hundreds, so we have now 17 hundreds.
8 into 17, 2 and 1 over. This is 100 over, 4.e., 10 tens,
so now we have 19 tens,
8into 19, 2 and 3 over. 3 tens over, i.e., 30, so we now
have 32 units.
8 into 32, 4. -
This method is called Short Division,
Ex.—8991 = 37.
. 3
3718991
159
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"The work s thus—Tb is plain that there can be no
thousands in the answer, sincd we have only 8 thousands to
deal with.

37 into 89, 2. Multiply 37 by 2 and subtract as you go,
thus—

'2x7=14 and 5 make 19, et down 5 and carry 1;
2x3=06and 1, 7 and 1 make &, set down 1. ‘

Bring down the 9. 37 into 159, 4. 4 x7=28 and 1, 29.
Set down 1 and carry 2; 4x3=12 and 2; 14 and I, 15;.
set down 1. Bring down 1.

37 into 11), 3. 3 x7=21 and 0 make 21, carry 2. 3 x3
=9 and 2=11I and 0 make 11.

This form of division is called Long Division.

In short division the quotient is placed under the dividend,
but in long division there is no room in that place and so we
write the answer above the dividend, each figure in its proper
place. Never write the answer on the right of the dividend.

Division by 10 is done by moving all the digits of the
dividend one place to the right. Thus 7465+ 10="746 and 5
over, The 7, which in the dividend stands in the thousands’
place, stands in the hundreds, place in the quotient, and so on.

In the same way division by 100 is done by moving the
digits of the dividend two places. 7465+ 100 gives T4 and
65 over.

Hence, to divide any number by 10 cut off the last digit,
the remaining digits form the quotient and the digit cut off is
the remainder.

To divide by 100 cut off the last two digits.

Brackets

#Brackets in use are ( ), { }, [ ], and —.
Brackets show that the quantities within them are to be
taken as a whole.

Ex.—
(1) -4)+3=6+3=2.

When the operations of addition. subtraction, multiplica-
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tion, and division are indicated in an expression, multiplication
and division must be done befode addition and subtraction.
Ex.—
Ox4-64+8+2=20-64+4=13.
»
When several brackets one within another occur in 40
expression first remove the innermost hracket,

Ex.—
24 %2+ 4(9--8)+ 7}
=484 {1 47}
=48+8
=56,

| Weights and Measures

Weights and measures as applied to farm and garden
produce are very variable. Thus many of the tables nrust
be regarded as approximate only, and teachers in rural schools
should lose no opportunity of affording pupils practice in
measuring and weighing.

A standardisation of weights and measures is badly needed,
and it is hoped that in the near future legislation will remedy
some of the defects in our present system.

The variations in the weights and measures of corn, fruit,
and vegetables are altogether absurd, while something might
also be done to simplify the live weights and carcass weights
of animals, TFor example, instead of quoting pigs, say, at so
much per stone of 8 or 14 lbs. to the stone, or per score of
20 lbs., why not estimate a live pig at so many lbs. live
or dead weight ; and the same with all other animals? At
present beef is quoted at per cwt. actual live weight, per
stone of 14 lbs. dressed carcass weight, and frequently at
per stone of 3 lbs. dressed carcass weight.

Before it is possible to quote corn sold on the differsnt
markets throughout England and Wales by weight or weighed
measures, it must necessarily be converted into the equivalent
price per quarter, as required by the Corn Returns Act, at
the rate of 60 lbs. of wheat, 50 Ibs, of barley, and 39 Ibs,
of oats per bushel.



TARLES 9

Tf the principal London and provincial markets would
only adopt the same standaitl of weights and measures,
much confusion would be avoided. Why a pot of beet is
70 lbs. at Birmingham ,and only 56 lbs. at Evesham is a
point difficult of explanation, as are many othery relative to -
the sale of fruit and vegetables.

TABLES
Money

4 farthings=1 penny (d).
12 pence =1 shilling (s).
20 shillings =1 sovereign or 1 pound (£).

d, the symbol for pence, is the first letter of the Latin denarius,
s, the shillings symbol, is the first letter of the Latin solidus.
£, the pounds symbol, is the first letter of the Latin libra.

Weight (Avoirdupors)

16 drams =1 ounce (oz. ).
16 ounces =1 pound (1h.).
14 pounds =1 stone (st.).
28 pounds =1 quarter (qr.).
4 guarters =1 hundredweight (cwt.).

20 hundredweights=1 ton (t.}).

Length
12 inches =1 foot (ft.}).
3 feet =1 yard (yd.).
220 yards =1 furlong (fur.).
22 yards =1 chain, used in surveving (ch.).
1 chain =100 links,
5} yards =1 rod, pole, or perch.

40 poles =1 furlong.
8 furlongs =1 mile.
1760 vards  — 1 mile.
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Area (Squaye Measure)

144 square inches (s¢. in.)=1 square foot (sq. ft.).

9 square feet =1 scqmare yard (sq. yd.).
4840 square yards =1 acre (ac.).
(40 acres =1 square mile (sq. ml.).
303 square yards =1 square pole (sq. po.).
40 square poles =1 rood (v.).
4 roods =1 acre.

Note that if we square the different numbers given in
long measure we get the corresponding numbers in square
measure, e.g. :—

12 inches=1 foot. '
144 square inches=1 square foot. :

Square (Surface or Land) Measure

The square foot contains 144 square inches.

Yard =9 feet = 1,296 inches.

Rod, pole; or perch =30} yards = 272 feet,

Chain = 16 rods =484 yards = 4,356 feet.

Rood = 40 rods = 1,210 yards = 10,890 feet.

Acre =1 roods =160 rods = 4,840 yards.

Yard of land = 30 acres = 120 roods.

Hide =100 acres =400 roods,

Mile =640 acres =2,560 roods=6,400 chains=102,400
rods, poles, or perches, or 3,097,600 square yards.

A square containing an acre, roughly stated, has four equal
sides of 691 yards; more accurate measurement gives each
side 208-71 feet.

The sides of a square half-acre would be 147-581 feet, and
of a sqtiare quarter-acre 104-355 feet.

The above imperial measure is now employed it the
United Kingdom, in Canada, Australia, and the Colonies
generally, also in the United States; but occasionally some
» older measurements are referred to ; of these :—

The Lancashire acre of 160 perches, each containing
49 square yards="7,840 square vards,



TABLES T1

The Cheshire acre of 160 perches, each containing 64
square yards = 10,240 square ya’rds.
The Trish acre = 1619835 statute ; or 1 statute=0-617347
Irish. . '
gThe Cunningham acre=1-291322 statute; or 1 statute -
07744 Cunningham.,
The Scottish acre=-261183 statute (nearly 6,104 square
yards).

Tolume (Cubic Measure)
1728 cubic inches (c. in.)=1 cubic foot (c. ft.).
27 cubic feet =1 cubic yard (c. yd.).
Note that cubic measure can be got from long measure by
cubing the corresponding numbers in long measure, c.g. :-—

3 feet=1 yard.
3 x 3% 8=27 cubic feet =1 cubic yard.

Angles

60 seconds (") =1 minute ().

60 minutes  —1 cegree (°)

90 degrees =1 right angle (rt. ang.).
Time

0 seconds (see.)==1 minute (min.).

60 minutes =1 hour {l.).
24 hours =1 day.
7 days =1 week (wk.)
365 days =1 year.
366 days =1 leap year.

A year is a leap year if the last two digits of its number
are divisible by 4, e.g., 1912 is a leap year.

A year ending a century is not a leap year unless the
number of the century is divisible by four, e.y., 1900 was not
a leap year, 2000 will be a leap year. )

The Astronomical Day commences at noon, and is com-
puted from 1 to 24 hours.
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Imperial Meastires of Capacity

5 ounces of water=1 gill.

4 gills =1 pit (pt.).

2 pints =1 quart (gt. ).

4 quarts =1 gallon (gal.).
2 gallons =1 peck (pk.).

4 pecks =1 bushel (bus.).
8 bushels =1 quarter (qr.).

Imperial Corn Measure

2 quarts =1 pottle (pot.).

2 pottles ; =1 gallon (gal.).

2 gallons : =1 peck (pk.).

4 pecks ‘ =1 bushel (bus.).
2 bushels . =1 strike (str.).

4 bushels =1 ecoomb (coomb).
4 bushels =1 sack.

2 coombs or 8 bushels =1 quarter (¢t.}.

4 quarters =1 chaldron.

5 quarters —=1 load (load).

2 loads or 10 quarters =1 last (last),

Solid Measure

A barrel bulk = cubic feet.
A load of rough timber = 40

A load of squared timber = 50 .,
A ton of timber, shipping= 42 ..
A ton of freight = 40 . -
A stack of woord =108 .. . ;
A cord =128 . '

Dread and Flour Weight

4 lbs. 53 oz. imperial =1 quarter loaf.
8 Ibs. 11 oz . =1 half-peck loaf.
. 17 1bs. 6 oz. " =1 peck loaf.

A peck or stone of flour is 14 1bs. ; a bushel of flour is 56 lbs, ; a holl
is 140 1bs. ; and a sack of 5 bushels is 280 1bs., or 2% cwt,
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Hay and Straw Weight

f
36 lbs. imperial of straw =1 truss.

56 Ibs. of old hay =1 ,,

60 Ibs. of new hay =1 ,,

36 trusses =1 load.

A load of straw =11 ¢wt. 64 lbs.
A load of old hay =18 cwt.

A load of new hay =19 cwt. 32 lbs.

Hay sold between lst June and 31st August is reckoned
new hay, and must weigh 60 Ibs. per truss. Hay sold between
31st August and the succeeding 1lst June is reckoned old, and
must weigh 56 lbs. per truss.

Wool Weight

7 lbs. avoirdupois=1 clove. -
14 ,, or2cloves =1 stone.

ﬂ“\ . 28 ,, or2stones =1 tod.
' 182 ,, or6i tods =1 wey.
i 364 ,, or2weys =1 sack.

4368 .. or 12 sacks =1 last.
20 1bs. =1 score, and 240 lbs. or 12 score =1 pack.

Wool is frequently sold in Scotland by the stone of 24 Ibs.
Imperial. In practice wool buyers frequently reckon 30 1bs. to
the tod. English wool (washed or unwashed) is sold annually
at auction sales at per lb., the auctioneer charging 11 per
sent. commission,

The Quarterly Terms
In England and Ireland

Lady Day - - - - 25th March.
Midsummer - - - 24th June.

» AMichaelmas - - - 29th September.
Christmas - - - - 25th December.

I Scotlund

Candlemas - Znd February. Ol style - 13th February.
Whitsunday - 15th May. 5 - 26th May.
Lammas - 1st August. ’s - 12th August.
Martinmas - 11th November. 4 - 22nd November.
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Seasons
Spring commences 218t March.
Summer yy (longest day) 21st June.
Autumn 'y 23rd September.
Winter . (shortest dhy) 2lst December.

Thirty days hath September,

April, June, and Novewber ;

February hath twenty-eight alone,

All the rest have thirty-one.

But leap year coming once in four, '
February then has one day more.

Forewyn Ligind Measwres

X Name of Measure. Coutents in Gallons.
Britain - - Gallon - - - 10 '
America Lo Do. - - - 0833
Austria - - - .Eimer - - - 12449
Denmark - - Anker - - - 8-493
France Litre - - - 022
Holland - - Anker - . - 8-406
Portaugal - - Almude - - ]-73Q
Prussia - - Eimer - - - 15°247
Russia Veddras . . 2712
Spain Arroba - - - 3527
Sweden Eimer - - - 17-289
Maiscellaneous Wewghts and Measures
Asparagus - - Bundle - - 100 to 150
Bricks - Load - - 300
Broccoli - Bundle - - 6 to 20
Butter - - - Firkin - - 56 lbs.
Carrots - - - Bunch - - 36 to 40
Cheese - - - Clove - - 8§ 1bs.
Cider - - - Pipe - . 100 to 118
imp. gals.

Clover seed - - Cask - - 7109 cwl®

9 3 Sack - - 2 to 3% cwt.
Coal Barge - - 21 tons

»s Chaldron (London) 36 bus.

. - - Load (Scottish) - 1 cwt.

- - Sack - - 224 1bs,

- - Ton - - 10 sacks



Cucumbers - -
I
Currants -

Faggots

\
3%

Mlax
Flooring and thdbchiug
Flour - - \1
Fruait - - i

»
3
(lass

ER] - h
Gravel or earth -
Guano - -
3
Hay
2 -
33 (Old)
Honey -
Kainit -

bR -
Molasses

b2
Nitrate of soda
01l (train)
Paper
Potatoes

9’

Radishes
Rhukarb
Salt -
Straw

Strawberries
Ty -
Tiles, pipe, 1 in.
Timber (Rough)

,  (Squared)

5, {Inch- plankmg)
Turnips -
Vegetables

;‘ea. thers - ~‘

MEASUPRES

AMiscelluncous Weights and Meusures (continued)—

Pad ,

Sieve

“ Hundred ™
Load

Bale

Last

Squarc
Gallon
Bushel or Sieve
Pot

Punnet
Seam

Stone

Ton

Bag

Bushel

Bale

Load

Load
Gallon

Bag

Bushel
Barrel (36 gals.)
Puncheon -
Bag

Gallon
Quire
Barrel

Sack (Lumluu)
Ton

Hand
Bungle
Bushel
Truss -

Load (36 trusscs) -

Pottle
Barrel
Load
TLoad
Load
Load
Bunch
Sieve

oo

24 to 36

20 gts.

120

50 to 60

1 cwl.

17 cwit.

100 sq. L.
7 1bs.

48 1hs.

2 bus,

4 to 4 lbs.
120 1bs.

5 1bs.

20 c. ft.

14 cwt.

60 to 70 tbs.
2 cwt.

36 trusses °
18 cwt.

12 1bs.

2 cwt.

75 to 80 lbs.
1o 6 cwt.
10 to 12 cwt.
2k cwt.

7% lbs.

24 sheets
200 1bs.

168 1bs.

45 bus.

12 to 30

20 to 30

56 1bs.

36 1bs,

11 cwt. 64 lbs.
% gal.

25 gals.
1,000

40 c. ft.

50 c. ft.
600 sup. ft.
20 to 25

7 imp. gals.
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Miscellaneous Weights and Measures (continued)—

Wheat - - - (Emshel) standard 62 1bs.

' - - - (Load) imperial - 5 qrs.
Wood - - - Cord - . 128 c. ft.

vy - - - Stack - - 108 c. ft.
Wool - - - Pack - - 240 1bs,

' - - - Stapler’s tod - b30 Ibs.

Covent Garden Weights and Measures
A bundle of asparagus contains from 100 to 150 heads ;
*» celery and brocceoli, according to size, from 6 to 20 heads;
rhubarb, from 20 to 30 stems, according to size and season ;
carrots, from 36 to 40; turnips, from 30 to 25; greens, as
many as can be tied together by the roots.

A tally of cabbage is 5 doz.

A pottle of mushrooms is expected to hold as many as
will weigh 11b. A pottle of strawberries is supposed to hold
3 zal,, but seldom holds more than 11 pts. A hand of radishes
should be from 12 to 30 in number, according to the season.
A score of lettuce is 22 heads.

A gieve of peas is equal to 1 bus., contains 10} imp. gals,,
and is 174 in. in diameter at top and 11} in. deep. A sieve
of currants, about 20 qts. ; half-sieve, about 10 or 11 qts. A
sieve or basket of cherries, 48 lbs.

Grapes are put in 2-lb. and 4-lb. baskets.  Peaches,
nectarines, and apricots into half-dozen or dozen baskets. New
potatoes are genevally put up into 2-lb. punnet baskets.

,-\pples and pears are put up in baskets, sieves, or half-sieves,
the sieve being equal to a bushel. Chip baskets holding from
4 to 6 lbs. are now almost exclusively used in marketing soft
fruits as raspberries, strawberries, currants, etc.

Measures Used in the Sale of Wheat .
Quarter of 8 imp. bus.,, at London and throughout the
country.
Coomb of 4 bus., at Beccles.
Load of 3 bus., at Sheffield, Doncaster.
Load of 5 grs., at Oxford, Cirencester,
Load of 144 gts., at Ulverston.
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’

Load of 5 imp. bus., at Bedford.

Boll of 3 imp. bus., at Newdastle, Carlisle, Darlington.

Boll of 6 imp. bus., at Berwick, Duns, Kelso.

Boll of 4 imp. bus,, throughout Scotland.

ushel of 62 lbs,, at Birmingham, Gloucester.

Bushel of 70 lbs., at Liverpool, Manchester.

Bushel of 75 lbs, at Chester, Shrvewsbhury, Nantwich,
Market Drayton.

Bushel of 80 lbs., at Monmouth, Abergavenny.

Bushel of 65 lbs.,, at Aberystwith.

Boll of 264 lbs., at Glasgow.

Boll of 240 1bs., at Hamilton.

Barrel of 280 lbs., at Dublin, Cork.

Cwt. of 112 lbs., at Bedford, Newry.

Cental of 100 lbs., at Liverpool.

Windle of 220 lbs., at Preston.

Hobbet of 168 lbs., at Denbigh,

1 boll of oats=8 bus.; 1 boll of catmeal=140 lbs. =
% sackful ; in Galloway, 280 lbs.=1 boll of oatmeal; 1 boll
of rye-grass seed =4 bus, of 24 lbs. =96 lbs.

Weight of Prodiuce per Bushel

‘ Lbs. Lba.

Barley {ground) - - - 42 Salt - . . - - 65
Brewers’ Grains {wet) - - 40 ] Lentils - - - - - 63
Carrots - - - - 40 | Maize - - - - - 60
Beans and Oats (ground)— . Dari - - - - - 60
equal parts - - - 33 | Millet - - - - - 60
Middlings - - - - 32 | Potatoes - - - - 56
Rye Meal - - - -o32 Linseed - - - 502
Oats (ground) - - - 30 Cottonseed Meal - - - 3l
Brewers’ Grains (desiccated) 20 Bean Meal - - - - 50
Bran , - - - - 17 Maize Meal - - - 547
Malt Combs - - - 145 Mangolds - - - - 45
Hay (chaffed) - - -8 ! Swedes - - - - - 45

Oat Straw (chatfed)
Oat Chaff

Turnips - - - - - 45

LS

Where, as in many isolated country districts, no measuring
glass is available for measuring liquids for use as medicine
s 2
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for stock, etic., the following table of the approximate contents
of the various domestic appliances, although of course not
strictly accurate for all the different kinds of spoons, cups,

ete., may prove useful :— )
1 teaspoonful =abhout 1 to 2 drachms. \
1 dessertspoonful = ,, 3tod4drachms.
1 eggcupful = ,, &tolounce.
1 cupful (small) = .. 5 to7 ounces,
1 cupful (large) = . 8to!ll ounces.
D 1 tumblerful (average)= ,, 4 pint (imperial).

Poisonous drugs should, however, always be measured by
means of a properly graduated measuring glass.

With regard to the dilution of the various antiseptics used
in the form of washes, etc., for stock, the following should be
borne in mind (—

% per cent. =1 fluid ounce in 10 pints (imp.).

I per ,, =1 1fluid ounce in 5 pints (imp.).
dper ,, =1 fluid ounce in | pint (imp.).
10 per ,, =2 fluid ounces in 1 pint (imp.).

If it is requirved to make a percentage solution of solids in
liquid, the following may be taken as a rough guide : —

To make a 1 per cent. solution of a solid in a liquid, take
41 grs. of the solid to 1 oz of liquid. For a 2 per cent.
solution take 9 grs. to the oz ; 5 pev cent. 20 grs.; 10 per cent.
40 grs. ; and so on.

Lailway Parcel Rates at Company’s Kisk per Passenger Train
Not exceeding 30 miles :—
2 1bs. 4d.; 3 1bs. 5d.; 4 lbs. and upwards to 24 lbs. 6d.
Not exceeding 50 miles :—
2 1bs. 4d.; 3 lbs. 5d.; 6 Ibs. 6d.: 12 Ths, 8d.; 15 lhs.
9d.; 18 Ibs. 10d.; 21 Ibs. 11d. 5 24 lbs. 1s. b
Not exceeding 100 miles :—
21bs. 4d.; 3 Tbs. Bd.; 4 lbs. 7d.; 5 lbs. 7d.; 6 bs. 8d. ;
) T lbs. 9d.; 8 Ibs. 10d.; 9 lbs, 11d.; 12 lhs. 1s.; 14 lbs,
1s. 1d.; 16 lbs. 1s. 2d.; 18 Ths 1s. 3d.; 20 lbs. Is. 4d.;
22 tbs. ls. 8d.; 24 lbs. 1s. 6d.
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Over 100 miles :—
2 1bs. 4d.; 3 1bs. 5d.; 4 Ws. 6d.; 5 Ibs. 7d.; 6 lbs. 8d. ;
7 1bs. 9d.; 8 Ibs. 10d.; 9 1bs. 11d.; 11 1bs. Is.; 12 1bs.
Is. 1d. ; increasing fd. per lb. up to 23 lbs. and 24 lbs,

§ which are both charged 2s.

Over 34 lbs. is charged }d. per lb. under 30 miles, {d. per
lIb. under 50 miles, $d. per 1b. under 100 miles, and 1d. per
b, over 100 miles.

Parcel Post

For long distances it is sometimes advisable to send firm
fruit in small boxes by post, the rate being as follows :—

Not exceeding 1 1b. 3d. ; 1d. per Ib. over 1 Ib. up to 9 1b. and
1d. the next 2 lb.

Maximum length 31 ft., length and girth combined 6 ft,
weight 11 Tbs.

2

Reduction

Every concrete quantity consists of two parts called the
unit and the measure respectively—&£6 = £1 x 6.

£1 is the unit and 6 is the measure.

Reduction is the leading back from one unit or set of
units to others of the same kind.

Reduce £6 to half-crowns,

We want to change from the £1 unit to half-crown unit.

£1 =8 half-crowns.
. £6 =48 half-crowns,
A longer example—How many farthings in £63. 15s. 83d.?
£ s

63 13 S1
20 -

12755,
12

15308, ... :
4

61234f. ..., .
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Y
The pounds are reduced to shillings and the 15 shillings
added, the shillings are brought to pence and the 8 pence added,
the pence are brought to farthings and the 2 farthings added.
After practice you may leave out the multipliers and work

thus :— \
£ s d
63 15 8%
' 1275s.
i 153084.
612344,

If we wish to lead back from smaller units to larger units
we must use division instead of multiplication,

Ex.—How many tons cwts. qrs. lbs. are there in
42,865 1bs. ? :

Final remainder

742865
28 —_—— 4 remainder }

4; 6123 - o
| - 3 remainder =3xT+4=25lbs.
4 1530
- 2 grs.
20| 382
e 2 cwt,
19

Answer.—19 tons 2 ewt. 2 qrs. 23 lbs.
Norr.—After division by 7, 6,123 stands for so many 7’s,
so that the 3 left when dividing by 4 is not 3 lbs. but
3 x 7 lbs., and the final remainder is 3 x 7 + 4 = 25 lbs.

Compound Rules
Addition, subtraction, multiplication, and division, when
applied to concrete quantities, are worked just as in the case
of pure numbers, but the results have to be modified.
Ex.—Add together £14. 16s. 8id.; £234 10s. 11d.;
£9. 18s. 91d.; 15s. 83d, -
£ s d
14 16 8%
234 10 11
918 9}
015 8§

260 2 1%

e ————
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The farthings column amounts to 6 farthings =13d.

Write down 1d. and carry . to the pence column.

The pence column amounts to 37 pence = 3s, 1d.

Write 1d. and carry 3s. to the shillings column.

fThe shillings column amounts to 62 shillings = £3. 2s.

Write 2s. and carry £3 to the pounds column.

The pounds are added in the ordinary way.

Subtract 2 tons 15 cwt. 2 qrs. 8 lbs. 9 oz. from 18 tons
17 cwt. 3 qr. 4 oz.

Tons. Cwt. Qrs. Lbs. Oz
18 17 3 0 4
2 15 2 8 9

16 2 0 19 11

We have to find what quantity must be added to the
smaller to make it equal to the larger. When the lower line
is greater than the top we use the method of Equal Additions
(see Ex. 2 in Simple Subtraction).

We cannot say 9 and how many make 4, so add 16 oz,
to the top and 1 1b. to the lower line. Then 9 and how many
make 20, answer 11.

We cannot say 9 and how many make 0, so add 28 lbs.
to the top line and 1 qr. to the bottom line.

Then, 9 and how many make 28, answer 19.
3 and how many make 3, answer 0.
15 and how many make 17, answer 2.
2 and how many make 18, answer 16.
Multiply 2 grs. 3 bus. 1 pk. 1 gal. by 9.
Qrs.  Bus. Pk, (Gal
2 3 1 1
9

21 6 1 1

1 gal. x 9=9 gals. == 4 pks. 1 gal.

Write 1 gal. and add 4 pks. to the next product.

1 pk. x 9=9 pks. and 4 pks. =13 pks. =3 bus. 1 pk.
Write 1 pk. and add 3 bus. to the next product.

3 bus. x 9 =237 bus. and 3 bus. = 30 bus. =3 qrs. 6 bus.
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\Vrite 6 bus. and add 3 qrs. to the next product,
3 qrs. x 9 =18 qrs. and 3 qf. =21 qrs.
When the multiplier is a large number the following
arrangement of work is recommended:—
Multiply £241. 7s. 83d. by 453.

433
3
HWBE =3 <453
3393
3624 =8d. x 453
12)3963 d.
330s. 3d.
3171 =Ts. x 433
20)3501s.
175 pounds 1s.
06 = 200 %453
1812 = 40 x 433
453 = 1 %453
£109348  1s.  33d.
, ])z'w'siow
Ex,—Divide 427 tons 8 cwt. 2 qrs. 14 1bs. by 8.
Tons Cwt. Qrs. Ibs. Oz
8427 8 2 14 0
53 8 2 S 12

s Explanation—427 tons divided by 8 gives 53 tons with 3
tons over.

This 3 tons is 60 cwt.
dividend makes 68 cwt.

68 cwt. divided by 8 gives 8 ewt. with 4 cwt. over.

This 4 cwt. is 16 qrs. which with the 2 qrs. in the dividend

makes 18 grs.

which with the 8 cwt. in the

18 qrs. divided by 8 gives 2
+ This 2 qrs. 1s 56 lbs,
dividend makes 70 Ibs.

Al A dAd e @ aleenl

2 qus. with 2 grs. over.

which with the 14 lbs, in the

(S ) SO S A3 | SOTEERORN
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L)
This 6 1bs. is 96 oz.
96 oz, divided by 8 gives 10z
Ex.—Divide 237 m. 6 fur. 11 po. 3 yds. 2 ft. by 37.
. 6 3° 16 2 2 9
370237 m. 6 fur. 11 po. 3yds. 2ft 0in
5 . : .

9 in. vemainder,

EXAMPLES T
Addition and Subtraction

1. A good temperature in which to cure bacon is 42° F.
Should the thermometer in the curing-room register 72° IY,
how many degrees too warm is the curing-room ?

2. The temperature of a greenhouse is 65°7° K. while the
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outside temperature of the air is 43-:3° I. What is the
difference in temperature? 4
3. A farmer pays his ploughman 17s. 6d. per week, his
cowman £1, his shepherd £1. 1s., hig farm labourer 18s., and
a boy 7s. 6d. What is the amount of his weekly wages bl ?
4. If a dealer purchased 250 ewes and lambs for

£593, and spent £17. 2s. 6d. on expenses before finally selling .

them for £623, how much did he gain!
. 5. A farmer bought 37 sixteen weeks’ old store pigs for
£53. 15s. and, when averaging 100 lbs. each in weight, sold
them for £95. 17s. If from the time of purchase to the time
of selling they cost him £35. 10s., what profit does he make?

6. A cesspool is 15 yds. 1 ft. deep, and the distance to
the top of the liquid is 11 yds. 2 ft. 3 in. How deep is the
liquid in the cesspool ?

7. A man buys a plece of land 2 ac. 1 r. 25 sq. po.
15 sq. yds. in area, and on it builds a house and outhouses
which occupy 2 r. 30 sq. po. 72 sq. yds. What area remains
not built upon !

8. If in a garden, the total area of which is 750 sq. yds,,
82 sq. yds. are taken up by paths, what area of ground
remains for cultivation !

9. In a woodland farm of 470 ac. 92 ac. of woods are
included, and 213 ac. are laid down to permanent pasture.
How much land remains for arable purposes’

10. In the Midlothian district of Scotland a crop of Up-
$0-Date potatoes yielded 19 tons 2 qrs. 17 Ibs., whereas in
the Isle of Wight the same variety of potato yielded omly
7 tons 3 qus. 15 lbs. What was the difference in the two
yields ?

11. In fitting up a dairy for cheesemaking the following
cheese moulds were purchased: 1 doz. Camembert mc‘).ulds,
6s. 6d. ; 1 doz. Skimn Milk moulds, 7s. 6d.; 1 doz. Stilton moulds,
£1. 3s, 6d; 1 doz. Cheddar moulds (15 x 16 in.), £1. 1s. 6d. ;
3 Wensleydale moulds, 16s. 6d.: 6 Port du Salut moulds,
7s. 6d. ; 1 doz. Caerphilly moulds, 9s. 6d. ; § doz, Coulommier
moulds, 3s. 9d.; 1 doz. Cambridge moulds, £1. Bs. 6d.; 3
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Gorgonzola moulds, 9s. 9d.; 1 doz. Gervais moulds, 3s. 6d. ;
1 doz. round Cream Cheese moiflds, 85, What was the total
amount spent in purchasing moulds ?
12. A field is boundad by 5 hedges, which are 231 yds.
1 fh; 72 yds. 2 ft.; 330 yds. 1} ft.; 47 yds. 2 ft.; and
130 yds. 2% ft. in length respectively. Find the total length
of hedge surrounding the field.
13. Find the total area of 3 fields of the following
dimensions :—
(1) 15 ac. 3 r. 2 sq. ch. 3 sq. rods.
(2) Tac. Or. 1sq. ch. 13 sq. rods 30 sq. yds.
(3) 32 ac. 2 1. 1} sq. ch. 9 sq. rods 9 sq. yds.

EXAMPLES II
Multiplication

1. If 36 bus. per acre of Square Head Master wheat
were obtained from a bare fallow sown in October, how much
wheat, at this rate, would be obtained from a field of
25 ac. ?

2. If, in a good year, 1 ac. of Royal Sovereign straw-
berries yields 3} tons of fruit, what will be the yield under
similar conditions from 12} ac.?

3. If Rough Chaff Wheat is purchased at 34s. 6d. per
quarter, what will be the cost of 730 qrs.? ’

4, Find the area required to accommodate 250 Bush
apple trees, each tree requiring 36 sq. yds.

5. If a horse requires 1,500 c. ft. of air space, a cow 800
c. ft., and a full-grown pig 300 c. ft., what will be the total
amount of air space required in constructing a stable to hold
5 horses, a cow-house to contain 23 cows, and a piggery to
accommodate 30 pigs?

6. If a farm labourer is paid at the rate of 4d. per hour »
for hoeing turnips, how much does he earn in 3 days 5 hours

» if he does 10 hrs. work per day !
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7. 1f a Scoteh cart holds 13 cwt. of dung, how many
cwt, will there be in 15 loads§

8. If 30 school garden plots each contain 35 sq. yds,
what is the total area? .

9. How long is o nursery row which contains 720
plants 15 in. apavt, with a plant 74 in. from cach end?

10. The yearly rent of a farm is estimated at 25s. per
acre. What rent is paid for 175 ac. !

11. Find the cost of 3 dozen wattle huvdles at 1s. 2d. each.

12, If lime trees ave planted 15 yds. apart along an
avenue, how long is an avenue which contains 130 trees on
either side, a tree being placed at each end of the double row !

13. If 48 mins. are occupled in harrowing 1 ac. of
cultivated ground, how much time will be required tc
complete the harrowing of a field containing 37 ac.?

4. What is the yield of yellow globe mangels from 130
ac., the average yield per acre being 32 tous?

15. A Jersey cow weighs 370 1bs.; what would be the
weight of 13 such cows!

16, What is the weight of 33 qrs. of wheat weighing
480 1bs. per quarter !

17. What is the weight of 72 qus. of barley weighing
400 Ibs. per guarter?

I8, What 1s the weight of 160 qus. of oats weighing
312 1bs. per quarter?

19. 100 gals. of milk, containing 3'5 per cent. of fat,
produced 114 lbs. of cheddar cheese ; what amount would this
realise at 60s. 8d. per cwt. wholesale !

20. What would be the cost of 4 cwt. of nitrate of soda
at £10. 15s. per ton?

21, A pan tile is 134 x 94 x & in.; weight 5] lbs. What
would be the weight of 1,000 such tiles ! *

22. What is the value of 14 Berkshire bacon hogs,
averaging 10 score lbs. each, at 7s. 3d. per stone of 14 Ibs.?

23. If 1 ac. of oats yielded 1} tons of straw, what weight
of straw would 15 ac. of similar ground yield?

24. What would be the cost of 4 quarters of beef, the com
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bined weight of which is 14 cwt. 16 1bs,, when beef is selling
at 5ds. 6d. per cwt, ! ]

+ 25, Find the total cost of keeping a horse for one year,
the price and quantity of foods being estimated as follows:
100 bus. of oats at 2s.; 18 ewt. of hay at 2s. 6d. per cwt.;
20 weeks’ night grazing at 1s. 6d. per week ; 20 weeks’ supply
of green fodder at 2s. per week; to which add £2. 10s, for

. chaff and roots.

26. TIf the work of a horse be estimated at 2s. 6d. per day
for 150 days throughout the summer, and at 10d. per day for
150 days throughout the winter, what is the total charge for
the work ?

27. A bacon hog weighed 9 st. 7 lbs. (dressed carcass
weight).  What was its cost at 7s. 6d, per stone of 14 lbs.?

28. A porker weighed 5 score and 6 Ibs. live weight and
when killed lost 3 1bs. out of every 14 1lbs. live weight. What
was its cost at 12s. 6d. per score Ibs.?

29. What is the cost of 25 tons of meadow hay at
£4. 17s. 6d. per ton?

30. What is the cost of 30 tons of mangolds at 12s, 6d.
per ton?

31. Find the cost of seeding a croquet ground per acre
when the seed costs 32s. per bushel and 4} bus. are sown per
acre. ‘

32. Tt has been estimated that there are 120,000 small
breathing pores or mouths in every square inch of a lilac leaf,
if s0, how many of such pores would occupy a leaf having au
area of 24 sq. in. !

33. If veal is selling at 94d. per 1b. what would be the
value of a calf, the dead weight of which is 16 st. 5 1bs,, if
8 1bs. =1 st. dead weight!

34. A veal calf weighing 8 st. live weight is sold at 9d.
per 1b. dead weight. What was its cost if 8 lbs. =1 st. dead
weight ?

35. A Hawmpshire Down in wool weighing 142 lbs. live
weight makes 84d. per Ib. dead weight. What price does it
realise, the dead weight being 75 1bs. !
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36. What is the cost of a fat steer weighing 13 cwt. 3 qs.
live weight at 52s. 6d. per c¥t. dead weight, the dead weight
being 7 cwt. 3 qrs. 12 Ibs.? v

37. If the floor of a pigsty is laid with 4-in. lime concrete,
with 2-in. stones in the proportion of 1 to 6, costing 18 4d.
per square yard super., and Staffordshire blue bricks set on
edge in cement at 8s. 8d. per square yard super., what would
be the cost of laying the floor of a sty having an avea of

» 18sq. yds. ?

38. What would be the respective costs of cultivating
1 ac. of land at the following rates: (1) digging garden
soil 1 spit deep at 21d. per square rod; (2) bastard trenching
medium soil at 3d. per square rod; (3) trenching heavy soil
at 11d. per square rod !

39. If it takes 560 lbs. of water to dissolve 1 Lb. of quick-
lime, forming what is called lime water, liow much water
will be required to dissolve 1 cwt. of lime?

40. What is the cost of 28 1bs. Danish butter at £4. 15s.
per ewt.’

41, What is the price of a shorthorn bullock weighing
66 st. (dead weight) at 8s. 1d. per stone of 14 lbs.?

42, 250 tomato plants (Laxton’s Open Air) averaged 74 Ihs.
of fruit each. What was the total weight of frait produced?

43. 150 ac. of Newmarket oats yielded an average of
67 bus. per acre ; what was the total yield ?

44. A Shorthorn cow weighs 1,112 1bs. ; what wonld 7 cows

* of the same weight weigh !

45. A bacon hog weighs 200 lbs.; what would -5 bacon
pigs of the same weight weigh?

46. A herd of 23 Guernseys gave an average of 655 gals.
of milk per cow a year; what was the total quantity gf milk
given in the year?

47. When barley is selling at 28s. 6d. per quarter, what is
the value of 120 grs.?

. 48, If a fat ewe, weighing 130 Ibs. alive, yields 92 Ibs.
of butchers’ carcass, what is the value of same at 74d.
per 1b.?
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49. If for every lb. of dry matter in a plant 300 lbs, of
water are required, how much water would an average crop
of wheat require from sowing to harvesting, the weight of
the grain and straw being, 2 tons?

0. If straw, used as litter, will absorb from 2 to 3 times
its own weight of liquids, what quantity would be required
to absorb 25 gals. of water (1 gal. water =10 Ibs.)?

51. If a mixture of grass seed for a permanent pasture
consists of the following: perennial rye grass 10 Ibs,
Ttalian rye grass 5 1bs., cocksfoot 4 lbs., timothy 2 lbs., tall
fescue 2 1lbs, foxtail 1 1b., red clover 2 lbs., cowgrass
(perennial) 2 lbs., white clover (Dutch) 2 lbs., alsike 2 Ibs.,
and lucerne 8 lbs. per acre; what is the total quantity of
seed sown per acre, and how much would be required to sow
a field 4 ac. 2 r. 28 sq. po. in area !

52. A dealer said his drove of 17 of 24 year old North
Devon steers was worth £15. 10s. a head. What sum would
be required to buy the lot?

53. It is stated that worker cells for brood and honey are
about 1 in. across and number 28 to the square inch; while
drone cells are 1 in. across and number 18 to the square inch.
How many of each class of cells would be contained in a
square foot of comb ?

54. Find the value of 5% cwt. of Caerphilly cheese at
73s. per cwt. wholesale,

55. Find the value of a Jersey cow weighing 800 lbs. at
7s. 9d. per stone (14 1bs.) live weight.

56, What is the value of a cow which weighs 83 st.
dead weight, the carcass (3rd quality) being estimated at
4s. 2d. per stone?

57. A farmer employs 5 labourers at 2s. 6d. per day, and
3 boysat Is. 6d. per day. Find how much he pays in wages in
the year, excluding Sundays.
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EXAM{’LES 11T

Division

A farmer received £78. 15s. for porkers (Berkshires)’ the
price of pork being estimated at 10s. 6d. per scove lbs. The
average weight of the pigs was 100 lbs. How many did he
sell ?

Weight of a pig=100 lbs. =5 score 1bs.
Price of a pig=10s. 6d. x 5=52s. 6d. =21 half-crowns.
Price of all the pigs=£79. 15s. =630 half-erowns,
30
*. number sold :%T =30.

N.B.--As a rule when finding how many times one com-
pound quantity is contained in another of the same kind
reduce both to their Aighest common denomination. In the
above sum we might have expressed the sums in half-guineas,
but they are not so easily visible as half-crowns.

1. During the year a farmer received £157. 10s. for
Factor potatoes, which he sold at £3. 10s. per ton, How
many tons did he sell?

2. £1,568 was received for factory butter, which was sold
at 98s. per cwt. How many cwts. were sold ?

3. £100. 16s. was received for store pigs (3 months old) at
28s. each. How many were sold? ~

4. A farmer received £5. 13s. 3d. for a fab calf, veal being
Lestimated at 9d. per Ib. 'What was the weight of the calf?

5. Tf bacon hogs realise 11s. 3d. per score lbs., what is the
equivalent price per lb., per stone of 8 lbs,, and per stone of
14 1bs.?

6. If porkers realise 12s. 1d. per score lbs., whaf is the
equivalent price per 1b., per stone of 8 lbs., and per stone of
14 Tos. ?

7. If prime quality beef realises 4s. 10d. per stone of 8
Jbs., what is the equivalent price per lb., per stome of 14 lbs,,
and per cwt. !

8 The weight of a fat Hereford was 99 st. live weight,

&
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and it realised £24. 15s. What was the price of this beef per
stone ? ;

o 9. 45 ac. of Mammoth Long Red mangels yielded 1,890
tons. What was the average yield per acre?

1). If our yearly imports of coniferous trees is estimated
at 24 million loads, or, say, 93 million c. ft., and valued at
£2,500,000, what is the price per cubic foot ?

11. If a pair of ducklings, killed at 8 weeks old, weighed
42 Ibs. each, and are sold in April for 7s. 6d. the pair, what
was the price per 1b.?

12. If eggs are 8 for a shilling, find out how much would
be charged for 1, 2, 3, 5, and 6 respectively.

13. Tf a florist sells half-a-dozen dozens of arum lilies, and
each purchaser buys four, how many customers were there?

14. If a farmer pays th of his rent for rates, and his rent
is £330, how much does he pay for rates per annum?

15. The quantity of Waterloo oats to sow a field of 33 ac.
was 132 bus.; the yield from the field was 2,376 bus.

(@) What was the yield per acre ?
(b) How many times was the crop greater than the
seed !

16. It took 91 bus. of Up-to-Date potatoes to plant 7 ac. of
ground ; a yield of 2,520 bus. was procured.

(¢) What was the yield per acre?
(b) The excess in quantity of seed procured over that
planted ?

17. If 430 ac. of ground produce 12,040 bus. of Red |,
Standard wheat, what is the amount of wheat produced per
were !

18. If there are 570 ewes in a field and 6 rams, how
nany ewes are there to each ram on an average?

19. Green maize (Giant Caragua) yielded 23 tons per acre.
[he whole weight of maize cut and fed was 172 tons 10 cwt.
Jow many acres were devoted to its cultivation ?

20. At the end of the year the sale of milk from a herd
f 50 Ayrshire cows was £1,135 ; what was the value of each
:ow’s milk ?
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21, A nurseryman divides 18,000 Cox’s orange apple
trees into lots of 250 ; how many lots would there be ?

29. A Devon steer was S(ﬁd for £23. 10s. at 38s. per cwt. ;
what was its weight? X

23. If 15 cwt. of hay represents the yearly allowan e for
a horse, and if the hay is only partaken of for 32 weeks, what
would be the allowance per day?

24. It has been estimated that the cost of maintaining a
farm horse is £25 per annum. What does this represent per
working day throughout the year?

25. If it costs £8. 10s. per acre to stock a farm of between
300 and 600 ac., what number of acres can be stocked with
a capital of £2,6701

26. A farmer pays £740. 12s. rent for a farm of 472 ac.,
including buildings ; how much does he pay per acre ?

27, £172. 10s. is received for the yield of oats from a
10-ac. field which yielded 17 sacks 1 bus. per acre. Find the
price of the oats per bushel.

28. Tt a meadow of 35 ac. produced 42 tons 16 cwt, of
hay, what was the yield per acre!?

29. A gallon of water weighs 10 Ib. How many gallons
are there in a tank containing 2 tons 7 cwt. ?

EXAMPLES IV

Weights and Measures

1. A field of 7 ac. 2 r. 18 sq. po. is divided into 30 allot-
ments ; find the size of each allotment, also the rent of each
at £32. 15s. per acre. ‘

9. If a bushel of oats weighed 39 1bs., how 1nany\f)ushels
would be required to make 1 ton?

3. If it costs £9. 15s, per acre to stock a small mixed
farm, what amount of capital will be required to stock a farm
of 32 ac. 2 1.

4. Reduce 9 sq. ch. ¢ sq. rods to square yards,
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5. 'Express 1,750,142 sq. links as acres.

6. Into how many square pods, square yards, or square
ghains can 5 ac. of ground be divided?

7. How many square yards are there in § of an acre’

) How many square perches are there in 5 ac. 2 1
3 sq. ch. ?

9. What will be the cost of White Queen wheat seed
to sow 22 ac., allowing 2L bus. per acre, the seed costing
32s. per guarter? .

10. If wheat is quoted at 28s. 6d. per quavter, what is
the price per bushel 7

11. If 1 gal. of cream yields 6 1bs. of pure butter milk,
Lhow much will 14 gals. 1 qt. 1 pt. of cream yield?

12. 7 ac. of wheat produced 3% qus. per acre.

15 ac. of oats » 8 qrs. 3 pks. per acre,
9 ac. of barley » D qrs. 3 bus. per acre.

What was the total quantity of grain from the 31 ac.?

13. A farmer threshed out 191 ac. of oats, which after
winnowing yielded 285 sacks, the natural weight of each
sack being 140 lbs. Finally the grain was weighed off at
40 1bs. to the bushel. How many sacks of grain remained !

14, In a herd of Dexter kerries 3 of the cows gave 2 gals.
14 qgts. of milk per day over a period of 36 days.

{a) What did the total yield of milk amount to?
(b) What was its value when retailed at 4d. per quart ?

15. When wheat is 39s. 6d. per quarter, what is the
price of —(a) a coomb, (b) a bushel? v

16. What is the live weight in cwts. quarters and stones
of a fat bull weighing 1,342 lbs.?

17. The sides of an acre, laid out in the form of a square,
measure 316} links nearly. What will this represent in
feet and yards?



CHAPTER 1II
DECIMALS

Addition and Subtraction of Decimals

ApprrioN and subtraction of decimals are just ordinary
simple addition and subtraction. ’
You have to be careful to place figures denoting tenths
under figures denoting tenths, figures denoting }ll]ll(]]edt}]g
under figures denoting hundredths, and so on.
Ex.—Add 24:36, ‘041, 240-478, 1:006.
2436
‘041
240478
1006

263885
Subtract 2:0047 from 98-,

984

20047

S PP

You can, if you like, fill in the vacant places in 984 with
0’'s thus :—
98-4004)
20047

963953

But after a little practice this will not be necessm"j'.

Multiplication of Decimals

Multiplication of decimals is done in the ordinary way,
You have only to be careful to place the figures in the
partial products in their proper places.

34
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Ex.—Multiply 24658 by 72.
! 24658
7‘

Z

172606
49-316

1775376
—_—

The first partial product is the result of multiplying by 70,
so we multiply by 7 and then by 10. The multiplication by «
10 is simply done by moving the figures one place to the left.
Of course the second partial product is the result of multiply-
ing by 2 and there is no need to move the figures.

Another method.—24-658 x 72 is the same as multiplying
246-58 by 7-2.

246°58
72
172606
49-316

1775°376

Py this method there is no change of places in the first
partial product.
Ex. 2.—Multiply 317-481 by 23:602.

317481 or 3174-81
23602 23602
(634962 (334962
952443 952443
190-4886 1904886
634962 634962
7493186562 7493186562

The,re was, in the old text-books, another method, a very
bad method, in which the multiplication was done as thqugh
there were no decimal points at all. The decimal point was
fixed in the product by the use of the rule that there are ag»
many decimal places in the answer as there are in the
multiplier and multiplicand together.
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This method deprives all the partial products of their

meaning and hecomes a sort 0% conjuring trick,

Division of Decimals’by Integers

We have seen that the division by 10 of any n"lll]\b(‘l’ is

done by moving the digits one place to the right.
Thus 724631 +10=72-4631.

And division by 100 is done by moving the digits two

places to the right.
724631 +100="7-24631,

and so on for 1,000 and other powers of 10.

Divide 724:631 by 20.

' 20)724-631
3623155

»

We divide by 2 and move the digits of the answer one

place to the right for the division hy 10.
Divide 43624 by 128,
8143624

81 5453

20 681625

3408125
or
_ '3408125
128)43624
5

1040

/ 16:0)
320

640

B

In short division the quotient is written below the dividend,
but in long division there is no room, so in long division
always place the quotient above the dividend because the
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L
position of the decimal point fixes itself. Never write the
answer, as is sometimes done, on the right of the dividend,
amless the proper place is already occupied.

Division by a Decimal
Divide 7056363 by -096.
.. 7056363

Division can be expressed thus: —geg &5 We have
seen Lefore,

A fraction is unaltered if we multiply pumerator and
denominator by the same number (v p. 7).

Multiply numerator and denominator of this fraction by
1,000 and we get :—

TU36°3
96

We now divide out by any common factor if possible other

than powers of 10 —

7056363 882045375
T 200 7350378125,

9 12

If there are no common factors we proceed Lo the division
as in the case of integers.

Note that the divisor and dividend ave multiplied by that
power of 10 which makes the divisor a whole number. Do
not make cach of them whole numbers.  If this be done many
unnceessary ciphers are introduced.

All divisions in decimals do not “come out.”  Such
quotients are called circulating decimals and these we shall
not consider in this book. 1f you find that a division is not
*out ™ when the quotient contains six deeimal figures you may
discontinue the work.

To turn Decimals into Vulgar Fractions
Ex.~Turn 236 into a vulgay fraction.

o Y 3 5 2004 304 6 2360 59
236 means 7 [ A -
107 100 MKy — 1000 1000772507

Pl
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Again—
7 L] T 400+70+7 477

— 0 4
‘047 ¢ o L A
7 means ioti i == i )

00 * 1000

Hence we write the figures to the right of the decjmal
point for the numerator, and for the denominator write 1
followed by as many 0’s as there are figures to the right of
the decimal point, and then reduce the fraction to its lowest
terms.

To turn a Vulgar Fraction into a Decimal

Ex.—Turn £ into a decimal fraction.
We merely have to do the division—
8)7- '

7

[# 2}
o

The Metric System

The Metric System of weights and mcasures is in gencral
use on the Continent, and is so superior to our English
system that it may be generally adopted in the future.

The unit of length is the metre which is nearly 39-37 in.
The metre is subdivided into ten equal parts called decimetres,
also into a hundred equal parts called centimetres, and lastly
into a thousand equal parts called millimetres, and so the

. table runs :—

10 millimetres (mnn)=1 centimetre (cm.).

10 cm. =1 decimetre (dm.).
10 dm. =1 metre (n.).

10 m. =1 decameter (dm.).
10 dm. + =z1 heetometer (hm.).
10 him. =1 kilometre (knu.).

A kilometre is § of u ile, nearly.

Of course a square metre = 10 x 10 sq. dm., and so on.

Land is generally measured in ares, 1 arc =100 sq. m.

Volwme is usually measured in litres. A litre (L) is a,
cubic decimetre and is aboul the same as 1§ pts.  The unit
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of weight is the yram (g.), and it is the weight of a cubic
centimetre of pure water at 4° C.
Multiples and parts of wfetre, litre, and gram are all

expressed in the same way—1000 g

g.=1Kg,100cl=11

Lox¢ Measure Comparep witH Excrisg Usirs

Metres. ‘ Inches. : Feet. Yards. Miles.
_ I I
i §
Millimetre - ) ‘001 : 03937 | 00328 00109
Centimetre - - 01 ' 3937 0328 0109 ;...
Decimetre - ‘1 1 3937 -328 1093 . -00006
Metre - - 1. ; 39-37079 328049 1:0936 | -00062
Decametre - | 100 | o 32:809 109363 | 0062
Hectometre - -~ 100° ' 1 32809 109-363 ‘ ‘06213
Kilometre - i 1000° | 32809 1093°63 [ 62138
Myriametre - | 10000° 1621382
; ! |
Souany, Messure Comparep wiTH Excrisu Unirs
BB [seeere) SN e
. \ S M
Milliave - | il ? 155 1-076 19| L.
Centiare - 1 | 1,550 10-764 119 ‘00025
Deciarc ) 10 1 15,501 10764 1196 0025
Are ‘ 100 | L 10764 1196 0247
Decare - 1000 | 1196+ 2471
Hectare ‘ 10000+ 11960° 2:4711
Sorip Measure CoMpARED wiTH KNcLisu UNIts
, Cubic Metres. | Cubic Inches. | Cubic Fceet. i Cubic Yards.
Millistere 001 (51028
Centistere ‘01 61028 353
Decistere - ‘1 6102-8 1 3-531 13
Stere, or cubic mLLlL 1 61028+ | 337 ! 1-308 »
Decastere - 10 ' ! . I 13-08
Hectostere 100+ 1 | . 130-802
i i
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Weicnrs Compargep witH ENcrisH Unrrs

. . . !
;, Grammes. “\6‘2‘-' Aj‘;;;::' Cwt. ‘ Tons. 'i foxs‘
- . * e ‘ '
Milligramme - ‘0011 } | 015
Centigramme ‘ 01 i booclod
Decigramme - | °1 C 1543
Gramme - | 1 035 0022 | 115432
Decagramme - | 10° -332 022 196 | S
Hectogramme | 100- 3327 2204, 1-968 ! [
'I\llogld!llmb- i 00 | 35274 22046 | 19 hw 00098?
Myriagramme 100005 | .. 22446 o 00SY |
Quintal - COo0s L L) 220462 08t |
Millier or bar | 1000000~ ; 220462 | 0842 !
!

Dry axp Fruip Mrasure Courarkp with Excrisg UNits

f Litres. Inches. j Feet 1 (rallons. i Bushels.
e | —
Millilitre - | 01| 061 i 0022
Centilitre - -0l 61 022
Decilitre I 1 61 | ‘O...’:Z 0027
Litre - -l 1- 6102 | 0333 | ‘0"10
Decalitre ' 10° Gl028 3563 ‘ . " B 275
Hectolitve - 100 e Lo3E3 ) 22 | 2751
Kilolitee -+ 1000 L 35317 220009 | 27512
Myrialitre - ' 10000 ! ; i 275121

35317 | 220009

EXAMPLES V
. The average rainfall in Great Britain over a period
of 4'7 years was Jan., 1-89 in. ; Feb., 1'57 in. ; March, 152 in.;
April, 174 in. ; May, 1'98 in. ; June, 1-96 in. ; July, 2-50 in.;
Aug., 2:35 in. ; Sept., 243 in.; Oct., 2°76 in.; Nov,, 206 in.;
J)ec., 1-99 in. What was the average total rainfall per
year!
2. If in 100 tbs, of milk there are 8:83 1bs. of solid matter

-
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other than fat, and 3'7 1bs. of fat, how many lbs. of solid
matter are there, and how many lbs. of water?

* 3. Five fields contain 27-29 ac., 32:16 ac., 177 ac., 45:09
ac., gnd 14:732 ac., respectively.  What is the total area of the
five fields?

4, What was the area of a field of red standard wheat,
when the total quantity of seed sown was 728 bus., and 2-4
bus. of seed were used per acre’?

. Aroad is 172,439 links in length. How many times
can a lonrvth of 3346 links be marked oif along it !
6. What number of drain pipes 13 ft. in lengil are
l'equircd to drain a length of ground 47} ft. in length ?

7. A farmer used 8 tous of dung on a plot of grouud
intended for Ldbbages at the rate of 1525 tous per acre.
What was the area of the plot manured’

8. If the average composition of 100 tons of fzu'myard
manure is as follows: Water, 75 tons; organic matter, 22-7
tons ; nitrogen, *5 ton; lime, 1 ton; phosphoric acid, 3 ton,
and potash, 5 ton; what quantity of each of these con-
stituents would there be in 1 ton of such manure?

9. If in three hours rain fell to a (kpth of *285 in., what
was the rate of fall per hour!

N.B.—Cattle specially bred for fecding will increase in
ive weight at the rate of over 2 1bs. per day during the
irst year; about 13 Ibs. the second year; and still less the
shird year.

10. Tf a calf weighed 75 Ibs, at birth, and incrcased at
wr average rate of 2-7 lbs. for the first 92 days, and 1-9 Ibs,
or 170 days, what was its weight on the 262nd day?

11. if in 1 ton of linseed cake there were 87 parts of oil,
mnd each part weighed 218 1bs., how many lbs. of oil would
here be in 8 tons of cake!

12, If in 1 ton of nitrate of soda there arc 19°6 parts of
itrogen, aid each part weighs 210 Ibs,, what will be the
veight of nitrogen in 30 tons of nitrate of suda?
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13. Find the amount of seed required to sow :—
(@) 725 ac. of wheat wit‘h 21 bus. of seed per acre

() 16:50 ,, barley ,, 3 " »
(¢) 980 ,, oats S " »”
(d) 310 , maize , 2% , ”
() 1075 ,, beans ,, 3} 1 “
(f) 220, rye » 3% ' ’

14. Tf the cost of thorns for a hedge be 20s. per 1,000
and the labour of planting 8 in. apart and preparing bed for
the same be 3s. per 100, what would be the cost of planting
a hedge composed of 2,360 plants?

15. A Clydesdale horse performing heavy work receives
the following daily ration: Hay, 16 Ibs. ; oats, 10 lbs. ; beans,
5 Ibs.; maize, 4 Ibs.; bran, 2 lbs, Express the proportion of
each food as a decimal of the whole. )



CHAPTER III
VACTORS, PRIME NUMBERS, I'RACTIONS

WHEN one number is exactly divisible by another, the latter
is called a factor of the first. Thus 15 has factors 5
and 3.

A multiple of a number is one which contaius it an exact
number of times, Thus 14 is a multiple of 7.

Prime numbers are those which have no factors but themn-
selves and unity. Thus 2, 3, 5, 7 are prime numbers,

Numbers are prime to one another when they contain no
common factor except unity.

Divistbility Rules.— A number is divided by——

if the last digit is even. N

if the sum of the digits is divisible by 3.

if the number formed by the last two digits is divisible
by 4.

if the last digit is 0 or 5.

H’—Ccli)

if it is divisible by 2 and also by 3

-T C Tt

No rule.
8 if the number formed by the last three digits is divisible
by 8.
9 if the sum of the digits is divisible by 9.
16 the number ends in 0.
11 if the sum of one set of alternate digits differs from
the sum of the other set by 0 or is a multip!
of 11.
12 if it is divisible by 4 and also by 3.
"l‘u split a nwmber iuto prime factors proceed thus :—
43
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Take 7,623—

37623

32541

T623=3x3x7x11x11 or Fx7Tx1I%

Highest Common Factor (H.C.F.)

1e Highest mmon ffactor of Ltwo or more numbers is
The Highest Co Taetor of ¢ bers is
the greatest number which divides each of them exactly.

Find the H.C.F. of 2,880 and 945. o
10‘2880 9‘945
b i
436 72

'

i 3
D880 10X 8 x4 x 9= x 3D
5 = InTxaIxI=F %> »7

Now we can pick out the H.C.F. It iy evidently 32 x5
or 1.
Another method is the following :—
Find the H.CX. of 6,239, 7,688,
46239 76841

6] 459 1443]3
3

51 681

[NV DU,

T Vil

Baplanation.— ‘ l
Divide 7,681 by 6,239, quotient is 1 and remainder 1,449.
Divide 6,239 by 1, 143, quotient is [ and remainder 459
Divide 1,445 by 159, quotient is 3 and remainder is 68.
Divide 459 by 68, quotient is 6 and remainder is 51.

R ]
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Divide 68 by 51, quotient is 1 and remainder is 17.
Divide 51 by 7, quotient is 3 and there is ne remainder.
H.CF. ks 17.
Tt will be seen that cach remainder is divided into the
divisdr last used until there is no remainder. The last
divisor 1s the H.C\F.

Least Common Multiple (L.C.M.)

The Least Common Multiple of two or more numbers is
the smallest number which is exactly divisible by each of the
numbers.

Lx.—TFind the L.C.M. of 18, 24, 39, 15.

18=8 » ¥
24 =20 %
39=% x 13

L’):f} N9

T C M =29 32 5 x 13=4680.

The 2 is contained in 2%,
Any number containing 2% contains 2.
The 2 may be cut out.
Similarly the 3 is contained in 32 and may be cut out.\
v ™,
The work may also be arranged thus :—
218 24 39 15
3912 30 1
3 4 13 4

\,

2 is contained in some of the numbers, divide by 2 and .
leave unaltered those not containing 2. 3 is contained in the
numbers. Divide by 3. The quotients left ave prime to each
ather. The product of these final quotients and of the divisors
on the left form the L.C.M.  Answer—4680 as before.

When arranging the work in this way take cave to divide
by prime numbers only. TIf you divide by composite numbers
you will get o common multiple, but it may not be the 7east
common multiple.

The L.CM. of two numbers can also be obtained by
dividing the product of the two numbers by the H.C.F.  For
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three numbers find the T.C.M. of two and then the L.C M, of
this result and the third.
Find the T.C.M. of 1,131,)1,885, 2/175.

1113118851}

377 754?-_3

.~ H.C.F. of 1131, 1885 is 377.
1181 =377x3
1885 =377 x5
o TLCAL of these two =377 x3x5=13 xR x ¥ x§,
and 2175 =13 x 145=3 x5 x5 x 29
o TLCML =13%293x5%5

=28275.

Vulgar Fractions

A fraction means a part of a whole. Measure the edge
of your book. You will probably find that it is a certain
number of whole inches and a bit over. That bit over is a
fraction of an inch.

If you look at a footrule you will find that an inch is
divided into 8 cqual parts. Each part is therefore called
nne eighth of an inch. If the inch is divided into 10 equal
parts, we call each part one-tenth of an inch, and so on,

Suppose you draw a straight line on paper, and measure
it, and find its length to be 3 in. and 7 tenths, we write the

v result 3{; in.,, or of course 3'7 in., because 3 will be in the
units’ place and 7 in the tenths’ place.

You notice that a fraction consists of two numbers written
one over the other, and that the bottom number shows into
how many equal parts the whole is divided, and tglls what
kind of fraction we are considering. Therefore the name
given to the hottom number is Denominator.

The top number tells us the number of the equal parts

v which come in the fraction, and therefore the name given to
it is Numerator.

Ex.—% means (1) the whole is divided into 13 equal'
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parts and that the kind of fraction thought of is thirteenths ;
(2) that 5 of these equal parts are before us,

o Iractions which have for denominators 10, 100, 1,000......
are called decimal fractions and can be cxpressed in the
same’way as ordinary numbers by the use of the decimal
point, as has been already pointed out. All other fractions
are called vulgar, 7.c., common, every-day fractions.

A Proper Fraction is one whose numerator is less than its
denominator, e.g. 3.

An Improper Fraction is one whose numerator is greater
than its denominator, e.g.,

Tt is plain that an improper fraction can be expressed as
a whole number and a fraction thus: —

This result, consisting of a. whole number (or integer) and a
fraction, we call a mixed number—you remember that we apply
the same adjective to a tin of biscuits of more than one sort.

Draw a straight line on paper and divide it into & equal
parts on the bottom side, 4 equal parts on the top.

| N
T S R e B

You sce that

so that the same fractions can be expressed in more than one
way.

Divide another line into 12 equal parts, and see for
yourself that

Hencp the value of a fraction is not altered if we multiply
or divide the somerator and denominator by the same guantity.
This is important—see that you fiemly grasp this fact.
When the numerator and denominator contain no common
factors, the fraction is in its lowest terms,
Ex.—Z% is in its lowest terms. 21 we can bring this
? lower by dividing by 8, and we get 2.
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Addition of Fractions

If we wish to add quantities they must be of the sane

kind. We cannot add £ to § as they stand, because the
former fraction belongs to sevenths and the latter to folvths,

but 2= 2 and £=3% The sum of % and § is the same as
the sum of % and 31, 4., 4.

So if we wish to add fractions we must express all of
them with the same denominator.
1)
Ex.—

The common denominator is got by finding the T.C.M.
of 3, 4, and 9. Tt is plainly 36.

Multiply numerator and denominator of the first fraction
by 12, of the second by 9, of the third by 4.

We get

The work should be shown thus—
:'24+9+2()

241 SRR Ry
A 36

+

&
9

Ex. 2—Add
2% +4§+13.

Never turn the mixed numbers into improper fractions,

as is sometimes done. To do this causes needless trouble.

» Add the integers at once, then, having found the L.C.M. of
3, 7, 49, which is 147, proceed as before.

49+ 63+ 36
6

21442412 - -
° T 147

-re

61
-
[}

I

M“
' 4

Subtraction of Fractions

As in addition, we must bring fractions to the same
denomination before we can do subtraction.
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4 qo 22__4 — S:J—gz—fv
0 '
63~ 25 =471 T=ayg.

49

As in addition, deal with the integers first of all.

Ex. 3.—

Here is a ditticulty because we have to take 11 from 3,
and the demand exceeds the supply. But we have a store

on which we can draw in the 4.

will be 37 with the
and we have 317.

Use one
7., this makes 39¢.

Ex.—Find value of :—

VRTINS S [ S

:628~'r:24+ 147 -70-112

168

-y 17
—bFES"

Deal with the integers first of all.
Bring all fractions to the same denomination,
17 and 168 have no common factors, so that 6 7 is in

its lowest Lerus,

of the units, which
Now take away 13,

Remcmber that in working addition or subtraction mixed
numbers should never be turned into improper fractions.

Multiplication of Fractions by Integers

Ex.—

i xo.

The {daction means that unity is divided into 8 cqual parts

and 7 of these are before us.

5 we must have 35 of these parts.

MR RS 1

If we have to multiply by

Hence to multiply a fraction by an integer, we multiply
the numerator by the integer.
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Again
$Xx8=4l x §=83=12¢,
Mixed numbers must ba turned into improper fractions
when doing multiplication of fractions.

Division of Fractions by Integers
Ex.— ’ i
9. !
The fraction means that unity is divided into 8 equal parts
and 7 of these parts are before us. We shall divide by 5 if
we make the parts 5 times smaller than before, that is, make
them fortieths instead of eighths,
§50=45.
Therefore to divide a fraction by an integer we multiply
the denominator by the integer.
Again
1 :8=21+8=1
Mixed numbers must be turned into improper fractions
when doing division of fractions.

Multiplication of Fractions by Fractions

Suppose we wish to multiply 2 by £.  This means that we
Liave to divide 2 into 7 equal parts and take 5 of them.

5 divided by 7 gives 7 and 5 times g% will be L.

. To multiply two fractions together we find the product
of the nwmerators for the new numerator, and the product of
the denominators for the new denominator.

Again

s

4

T2

H —_ 7 — 18
TXFIT fga T

)

=

)
Here we bring 7 to its Jowest terms by dividing the

numerator and denominator by .
This is better done earlier in the work thus :—

6
B WIS
78173 Y
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Another example—

] 50
:%X%X}g‘:iﬁ) or .:)
1 1 1

We see that 5 is factor of numerator and denominator, so we
may divide out by 5. Cut out the fives and place 1 over each.

Then 3 is a factor of 3 and 21.  Cut out the 21 and place
7 over it, cut out the 3 and place 1 under it.

Also 2 is a factor of 10 and 2. Cut out the 10, and place
5 over it, cut out the 2 and place 1 under it.

Finally multiply together the numerators for the pew
numerator and the denominators for the new denominator.

Division by Fractions
Suppose we want to divide ; by ?
Here we want to find by what ! wmust be multiplied to
produce %,

,i must be multlphed by Ix% "o pwduu

i+ ¢ must be the same as £ 3,

Now when two quantities multiplied together have unity
as the produet, the one quantity is called the rveciprocal of the
other,

I, .- 1 is the reciprocal of {.
1, .. 1 is the reciprocal of 3.

Hence to divide one fraction by another we multiply the

tirst by the reciprocal of the second.

! Complex Fractions

We saw in ordinary division that *' may mean that 4lis

tu be divided by 7.
Tn the sanie way -; means that 2 is to be divided by 4. A

fraction whose numerator and denvminator ave either or both
fractioys is called a Cowplex Fraetion.
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One or two worked examples—

() R L RS
3
40 3512 _17
60 60
Note that the word “of ” has the force of a bracket.
(2) 2+ 12 Atxy 1T R
71+2° —13 8{:)-75-77870 85
120
0o 213
=4y x '1«59,:9§3-
= e s %5 13 _ . 5
3 Bh+ 83+ 55 =64+ x =08 113
2
44 -
S i

Sometimes work of this sort is done: 5} + 8% =57
835455 =0 x 13 =13+ =4 1 Y= b’i—;ﬁ%%t_ =74
Why is this work very bad!
Tu working complex fractions each stage of the work should
show the whole fraction.

Remember that multiplication and division must be done
before addition and subtraction.

Fractions of Concrete Quantities

We work out a few examples which should be carefully
studied.

Ex. 1.—Find the value of 2% of £12. 8s. 9d. 43 of
£14. 1s. 8d.
£ s d £os dl
412 8 9 x2=2417 \)
3 2 2ix3-=9 6 6%
2314 1 8 x3=42 5 ¢

I 3 5ix7=8 4 4 to ucalesbpcnny.

£8d 13 43

Ex. 2.—What fraction of 4 ac. 3 1. is 2 r. 24 po.

To find what fraction one quantity is of another of bhe
‘)
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same kind, bring each quantity to the same denomination and

place one result over the other, and that quantity at
béttom which is next to the word «of.”

Thus 4 aq. 3r. =760 po.
2r. 24 po. =104 po.
. . 104 __ 13
R 1 fraction=_——-=_",
equlre( raction 760 %
Ex. 3.—Reduce 2 qrs, 13 lbs. to the fraction of 4 tons.
2qrs. 131hs. = 691bs.
4 tons =80 cwt. =8960 lbs.
J Required fraction=—= t%)
Ex.‘A.—-Find value of £2-461 to nearest penny.
| 2461
z 20
922
12
264

Answer—£2. 9s, 3d.

the

Turn the decimal of a £, i.e., 461, into shillings, then the

decimal of a shilling, 7.e., *22, into pence.

Ex. 5.—Find value of 1-243 of £4. 6s. 7d. to nearest penny.

1243
4
4972
20

19-44

Ansiver =£4 +20s. +19d.
=£5. 7s. 7d.
NoTE. —8°24d. =8d. to nearest penny.
8:5d. =9d. ., .
8624, =9d. ,, "
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When the first decimal figure is 5 or over increase the
units figare by one, in all other cases leave the units figure
as it is.

e e g

EXAMPLES VI

Fractions

1. By how much is Z of a chain greater than } of a chain?

2, One-fourth of the arable Jand on a farm is sown with
wheat, 1 with bailey, 1 with oats, | with beans, and the
remainder with roots. What is the area of the root ground?

3. If 1% of new milk consists of solid matter, what
portion is liquid? )

4. Tf, out of a milk churn containing 7% gals., 32 gals, ave
poured into onc can, and 22 into another can, what quantity
of milk remains in the can?

5. If a man spreads % of a ton of manure on each of 18
manurial plots, how much manure will he require !

6. If 20 tons of manure are spread evenly over 9 ac. of
wheat stubble to be ploughed for mangels, how much manure
will be required for each acre !

7. It 2} gals. of Shorthorn milk make 1 lb, of butter,
how many gallons of the same quality milk will be required
to make T0 Ibs. of butter?

. 8 If 15 lbs. of Jersey’s milk make 1% b, of butter, how
many }bs. of the same quality millk will it take to make 1 Ib.
of butter?

9. A gallon of water weighs 10 s, and if new milk is
12 times heavier than water, how many Ibs. will \l gal. of
milk weigh?

10. If the dead weight of a prime Norfolk ox is % of its
live weight, what is the dead weight of a similar quality beast,

» which weighs 172 ¢wt. live weight !

11. How many times will a can, holding 45 of a gallon, he
filled from a vat holding 20 gals,!
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12, How many hurdles, 3} ft. long, will be required to
pen sheep on a rectangular plot of ground, two sides of which
ase each 1721 ft, long, and the bmaining two 841 ft. long?

13. I a rainfall of 1 m is equivalent to 100 tons of water
on an imperial acre, what quantlty of water would fall on a
field of 3 ac. 2 r. in area when the rainfall was 2} in. !

14. Express 230 sq. rods as the decimal of dn acre,

15. What part of an acre is 3 r. 28 po.?

16. What part of an acre is 3,230 sq. yds. !



CHAPTER TV
» ¥
UNITARY METHOD, RATIO, PROPORTION, PER-
CENTAGES, AVERAGES, INTEREST, SQUARE
ROOT
» IF it casts £4. Ts, Gd. to keep 14 cows per week in food duving

winter, what would be the cost of keeping a herd of 60 cows!?

Keep of 14 cows costs £4. 7s. 6d.

s 1 ,, ,, £4 7s. 6d.+14=32 half-crowns,
5 30

w60, %‘(xmﬁ 150,
3

=£18. 15s. Od.

In solving this problem we find the cost of keeping the 60
cows by first finding the cost of keeping one cow, which we
obtain from the known cost of keeping 14 cows. Hence the
name given to the method.

Ex.-—What is the rent of 6 ac. 2 r,, if the rent of 10 ac.

1 v is £20. 10s.1?
Here rent of 41 r. =£204.
. 1r. =20} +41 =£3.
26 r. =1 x26==£13.

’

9
Or we might reason thus: Will 26 r. cost more or less than
11 r.? Answer, less,

Multiply £203 by i_? =£13.

EXAMPLES VII

Unitary Method
» 1. If 8 qgts. of thick cream make 11} lbs. of butter, how
many lbs. of butter will 35 qts. of similar quality cream

produce ?
56
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2. If 62 black Orpington hens require 197 oz of food
per day, what quantity of food will 173 hens require per
week ? ) »

3y If it costs Ts. 6d. to keep 70 Indian game cockerels in
food for one week, what will be the cost of keeping 46 of the
birds for one day ?

4. If 15 men can mow 42 ac. with a scythe in 2 days, how
many men can mow 28 ac. in 5 days?

5. If, when feeding oats costing 18s. per quarter, the oats
for 20 horses cost £4. 10s. per week, how many horses ean be
fed for this sum when oats are 21s. 6d. per quarter?

6. If 33 cows consume 23,100 Ibs. of pulped mangels in
14 days, how long would the same quantity of roots have
lasted 9 cows?

7. If 20 doz (240) eggs weigh 32 lbs,, how many will there
be in a crate containing a net weight of 112 lbs.?

8. If every 100 lbs, live weight of a fat bullock gives 56
lbs. dead weight, find the dead weight of a bullock the live
weight of which was 1,680 lbs,

9. 5 ac. 2 r. 30 sq. perches of strawberry-growing land
were sold for £620; while another plot of 2 ae. 3 r. 39 sq.
perches was sold at the same rate. What was the cost of the
latter ¢

10. If a bacon hog was sold at 10s. 6d. per score Ibs., what
was its value per stone of 8 and 14 1lbs. respectively?

11. Beef is worth 4s. 10d. per stone of § Ibs.  What is its
value per stone of 14 lbs, !

12. Tf an Ayrshire cow fed on moderately good pasture
sroduces 5 cwt. of cheese from 600 gals. of milk, containing
35 per cent. of butter fat, what weight of cheese will be
produced Hrom a cow of the same breed producing only 470
zals. of similar quality milk in the year?

13. If 25 lbs. of Ayrshire cows’ milk, containing 3-75 per
tent. of butter fat, is required to produce 1 1b. of butter, what
umount of butter-is obtained from a cow which gives a yearly
rield of 550 gals.? Weight of a gallon of milk about 10 lbs.

14. Tf the inclusive cost of keeping a horse for one year iy

»
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£28. 10s. 6d., what wonld be the cost of keeping the hovse for
9 months!
15. Tf, on an average, 4 1b8. of lean meat give off 3 lbs. of
water when dried in an oven, how much water will be, con-
tained in a hind quarter of beef weighing 22 st. 5 1bs.?
16. If 16 lbs. of oxygen unite with 2 lbs, of hydrogen to
form 18 lbs. of water, what weights of oxygen and hydrogen
must unite to produce 180 1bs. of water?
17, If 14 lbs. of nitrogen and 3 lbs, of hydrogen form
17 Ibs. of ammonia, what amount of nitrogen witl 70 lbs. of
ammonia contain !
18. If it occupies a horse 1 hr. to remove 20 ¢ ft,
weighing 1 ton, of sandy loam, how many hours will it take
to clear a heap the contents of which are estimated at 250,000
e yds. 1
19. ¥f a horse removes 35 c. ft., weighing 1 fon, of wet
peat every 2 hrs., how many days of 8 hrs. each will it take to
remove 32,000 ¢. ft.
20. 1f the following mixture and total amount of seed is
required to sow an acre of lawn, how much would be required
for a plot measuring 17,000 sq. yds.? Crested dogstail, 5 lbs. ;
fine-leaved sheep’s fescue, 4 1bs.; hard fescue, 3 lbs.; red
fescue, 5 lbs,; perennial rye grass, 15 lbs.; smooth-stalked
meadow grass, 6 1bs. ; evergreen meadow grass, 5 1bs.; peren-
nial white clover, 6 1bs. ; yellow suckling, 3 Ibs. Total, 52 Ibs.
21. To cut and stook H0 ac. of wheat costs £132, 15s.
»How many acres would be cut and stooked for £30?
22, If a fat steer, when slaughtered, lost 6 lbs. in every
14 lbs. live weight, due to the removal of the offal (head, skin,
intestines, ete.), what would be the carcass weight of a live
Aberdeen-Angus steer weighing 1,240 lbs. ! 2

23. If a statute acre of land is dug by a man with a spade
to a depth of 9 in. in 15 days, how much time will be occu-
pied in digging 20 sq. rods of the same land to a like depth?

24, 1f 143 lbs. of pig-iron be required to make 68 cart-

horse shoes, how many Ibs, would be required to make 824
shoes ?

)
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25 °Tf 1 in, of rain is equivalent to 100 tons per acve,
how many tons per acre would be represented Ly an annual
rginfall of 27-84 in, ? )

26. 1f 1 ton of water is equal to 234 gals, how many
gals, will be contained in 15 cwt. of water?

Ratio

When we compare one quantity with another of the same
kind the result is sometimes called the ratio of the first quan-
tity to the second. Thus the ratio of £1 (=8 half-crowns)
to a crown is 8 to 2 or 4 to 1, and 1s written % or 4 : L,

The number of times 7 cwt. contains 8 cwt. can be
written {, or we can say that the ratio of 7 cwt. to 8 cwt.
is 7:8 or we can also say that 7 cwt. is 7 of 8 ewt. So
vou see that a ratio and a fraction mean the same thing.

The two numbers which form a ratio are called the terms
of the ratio; the first, or the numerator of the fraction, is
called the antecedent, and the second, or the denominator of
the fraction, is called the consequent. ‘

N,

Proportion \

When two ratios are equal to one another the four terms
are said to be in proportion, thus 2:3=10:15 form a propor-
tion. This is read, 2 is to 3 as 10 is to 15, but the best way
to write a proportion is in the fraction shape % ="12,

‘When we know any three of the terms we can always find,
the one which is unknown.

Ex.—What number of acres bears to 18 aec. the ratio
5:21

Call ¢ %" the unknown number of acres,

Then

it

—
o
IR

=
1

i

2

i
-
Pt

._.
x
«®

* Or more shortly multiply each ratio by 18, then n =45 ac.
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EXAMPLES VIIT
Ratio

1. The rent of an upland farm js 125 per acre, while the
rent of a woodland farm is 26s, per acre.  Compare the
former with the latter,

2, A farm, the soil of which is a fertile loam, yielded
520 tons of mangolds from 13 ae, ; while on a farm, the soil

»0f which was light loam resting on chalk, 726 tons were
produced from 33 ac.  Compare the relative productiveness
of the two soils.

3. Compare the following fat weights with initial weights
correct £0 3 decimals :— '

A steer weighing 935 Ibs. was fattened and then weighed
1,430 lbs.

A store pig weighing 32 Ibs. when fattened as o bacon hog
scaled 200 1bs,

A store pig weighed 27 1hs. and when fattened as a porker
weighed 80 lbs,

A lamb weighing 32 lbs. was fattened as a teg and then
weighed 112 1bs.

A litter of 12 pigs, weighing 306 lbs. at 8 weeks old,
weighed 43 1bs, each when sold as stores at 16 weeks.

4. Tn an experiment with potatoes, Up-to-Dates yielded
14 tons 8 cywt. per acre; while Farmer’s Glory produced
10 tons 12 ewt. Compare the produce per acre of Up-to-Dates
-with Farmer’s Glory.

5. If the cost per 100 1bs. live weight increase of bullocks
from birth to 6 months is 10s. 2d., 6 to 12 months 18s. 3d.,
1 to 2 years 23s. 9d., 2 to 3 years 26s. 8d., and from 34 to
4 years 33s. 10d. ; what is the cost to the farmer diving the
last 2 years’ feeding, as compared with the first 2 years?

. Percentages

Suppose a man grows 30 ewt. of hops and damages 3 per

cent. by careless drying. This means that 3 cwt, out of every
: 4
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100 cwt. will be damaged, 2.e., ;35 of his crop will be damaged,
and this amounts to 1, x 30 cwt. = % cwt.
v The term “per cent.” means “for each hundred,” and is
dengted by the symbol Ul Always write percentages as
fractions, thus 6 °/ = ;3. =74

Ex. 1.—A man sold his hops in November 1911 for £7
per cwt. Had he waited till January 1912 he could have
obtained £13 per cwt. What is his loss per cent.!

His loss on £7  is £0.
n . L1 s L
e L1038 £8P0 = £85E,

Of course it is not fair to consider the actual lo
great as this—why not!

Remember that profit or loss on any trausaction must
always be considered with reference to the original outlay or
cost price.

Ex. 2.—Hownueh is 35 ©/ of £21.

35°/, means [ =
3 X L21 = 478, - £7. s,

Ex. 3.4 gals. of cider leak out of a cask of 64 ga...
What percentage is lost?
Here - of the contents of the cask will be lost.

Loss per cend, = ', 100 =77 =6},

Ex. 4.—A man, whose income is £412 per vear, pays taxes
to the amount of £15. 5s. What percentage is this of his
income?

The, fraction of his income which e pays away in taxes -

ol )
15} B 61
4127 164%

o Pereentage = HWQ; !35 =37. 7{7
1648 412 — 412)1529

289

!
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EXAMPLES IX

Perce%tages

1. If green Cheshire curd loses 25 per cent. in ripening,
how much weight will be lost by 34 tons of curd?

2. An auctioneer charges 3 per cent. for selling live stock.
What is his commission for selling 30 heifers, the total sales
of which realise £3501

3. If milk used for hard cheese-making produces 35 per
cent. of whey, what quantity of whey will be produced from
82 gals. of milk?

4. £5. 10s. 6d. is charged for a collection of vegetable
seeds to sow 1 ac. of ground; 5 per cent. is allowed for pay-
ment within a month. What amount remains to be paid?

5. Of a sample of alsike clover seed, weighing 27-54 g,
372 g. were found to consist of impurities. What percent-
age of pure seed was present in the sample ?

6. If out of 350 broad beans only 294 germinated, what
was the percentage germination capacity ?

7. If, in a sample of common sainfoin seeds, 93 per cent.
were found to be pure seeds, and of this number only 75 per
cent. germinated, how many plants were produced from
every 100 seeds?

8. Cream contains 33:5 per cent. of butter fat. How
many tbs. of butter fut are there in 45 lbs. 10 oz. of cream !

« 9. A farmer winnows 740 bus. of oats, after which he has
658 bus. left for sacking. What percentage of oats, weed
sced, chafl, etc., has been lost in winnowing?

10. The feeding value of oats is estimated at 16s. per
quarter, hay at 50s. per ton, and mangolds 8s. per ton.> What
would be their selling prices if each was increased in price by
30 per cent.?

11. If 100 Ibs. of oats contain 50 lbs. of starch, 10 1bs. of
albumin, and 3 lbs. of oil, what weight of these rvespective
ingredients will be contained in 1 bus. of ovats weighing
45 1bs. ?

v
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12.”A crop of Magnum Bonum swedes, grown on light
land, was increased 22 per cent. by the use of 3 cwt. of kainit
per acre; the crop weighed 27 tpns. What was the weight of
incregse !

13. 1f 100 Ibs. of rye, barley, or wheaten flour contain
65 lbs, of starch, 10 1bs. of gluten or albumin, and 2 lbs. of
oil, what are the respective weights of these ingredients in
1 st. of flour?

14. If 100 lbs. of potatoes contain 20 lbs. of starch and
2 1bs. of albuminous matter, what weight of these ingredients
will exist in 1 ewt. of potatoes?

15. Tf a Shorthorn’s milk contains 3'6 per cent. of butter
fat, how much would you expect to get from 39 gals., assum-
ing that -02 per cent. is lost in the process of separation?

16. 64 gals. of Shorthorns’ milk produced 20 lbs. of butter.
If a gallon of milk weighed 10-3 lbs., find what percentage
the weight of butter is of the weight of the milk.

17. If three farmers send 72, 140, and 170 store tegs
respectively to graze a public park, what percentage of the
rent should each farmer pay?

18. £ 45 per cent. of the dead weight of a cow is
incombustible, of a sheep 3'2 per ecent., of a pig 2:2 per
cent., what weight of ash would be vepresented by an ox
weighing 99 st. dead weight, a sheep 10 st.,, and a fat sow
16 st. !

Experiments go to show that, in a fat ox, about 60 per

cent. of the fatted live weight will be butchers’ meat ; in o fat |

sheep, about &3 per cent., and in a fat pig about 83 per
cent,

The proportion of carcass increases during the fattening
of an arimal, thus the carcass of a store sheep will average
562 per cent., and of a heavy fat sheep 60-2 per cent.

19. Assuming the above estimates to be corrvect, what
will be the carcass weight of a fat ox weighing 16 cwt,
2 qus. 22 Ibs.; a fat Hampshire Down weighing 1 cwt.
I qr. 18 1bs.; and a fat bacon hog weighing 2 cwt. 0 qr.

> 15 1bs.?
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20. If mild flavoured butter contains 2 per cent. of salt,
what quantity will be required to salt 33 1bs.

21. If 0-5 per cent. of borjc acid or 5 per cent. of salt wfll
preserve butter, how much of each ingredient must be added
to 72 Ibs. of butter?

22. If the quantity of boric acid added to cream is 025
per cent., how many grains will be required to preserve 1 gal.
of cream? (Weight of 1 gal. of cream =95 lbs.)

23. The legal standard for wilk is 3 per cent. of butter fat
and 85 per cent. of solids other than fat. What percentage
of such milk is water?

24, 1f a dajryman sells milk containing 1375 per cent. of
fat and solids, low much per cent. in fat and solids is his milk
above tlhie Government standard ?

25. If a mixed ration for horses is composed of 4 cwt.
of chaffed clover hay with 1 cwt. of sphit tick-beans, 2% cwt.
of white tartar oats and 3 cwt. of eracked feeding maize, find
the percentage composition of this food; also, how much a
hiorse will consume of each ingredient if he consumes 26 Ibs.
of the mixture per day?

26. Tf a horse consumes 24 lbs. of food per day, consisting
of 52 per cent. of meadow hay chaff, 30 per cent. crushed oats,
5 per cent, beans, and 13 per cent. coarsc bran ; how much of
cach will he consume in a week of 7 days!?

27. The fleeces of 50 blackfaced ewes totalled 235 1bs.,
which'in cleaning showed a shrinkage of 6% per cent.  What
was the weight of washed wool, and how wuch did it realise
at 83d. per 1b.?

28. Tf barley straw contains half its weight of silica, 24
per cent. of potash, 7 per cent. of lime, 4 per cent of phos-
phoric acid, and 21 per cent. of magnesia; how many lbs. of
the above ingredients will be contained in 74 ewt., or an
average yield of straw from 1 ac. of ground?

29. If the ash of Darley grain contains on an average
35 per cent. of phosphoric acid, 25 per cent. of potash, 25
per cent. of silica, 8% per cent. of magnesia, and 2% per cent.
of lime, low many lbs. of the above ingredients will there be !
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in a cro-p of 12 sacks to the acre? (Weight of grain in a sack
=216 Jbs.)

s, 30. If, in making Bordeaux rpixture, 15 Ibs. of milk of lime
be adgdled to 30 lbs. of copper salt, what amount of water must
be added in order to obtain'a 3 per cent. solution for spraying
charlock !

31. If a bacon hog aged 8 months and weighing 12 score
Ibs. yields 78 per cent. of carcass meat when killed, what is
the loss, or weight of offal, in every stone of 14 lbs.; or what
is the relation between live and dead weight {

32, If a plant when burnt leaves 5 lbs, of ash from cvery
100 lbs. of the dried plant, what amount of ash would be left
after burning 91 ewt. of dried plants?

33. If 100 lbs. of dried wood leaves } 1b. of ash, 100 Ibs,
of oat straw 5% lbs. of ash, and 100 lbs. of potato haulm 15
Ibs. of ash, what would be the amount left after burning 55
lbs. of each material ?

34, If 100 1bs. of dried peat soil, when burnt, leave 35 lbs.
of ash, while from 100 lbs. of loam 87 Ibs. of inorganic matter
is left behind, what would be the amount of ash obtained
by burning 3 tons of each!

35. A sample of linseed cake contained 28D per cent.
albuminoids, while a sample of undecorticated cotton cake
contained 24-3 per cent. What excess of albuminoids does
1 ewt. of the linseed cake contain over the same weight of
cotton cake?

36. The percentage of water in cow’s milk is 875 ; sheep’s
milk, 81:3; and goat’s milk, 86-8. TFind how much water
there is in 50 gals. of each kind of milk.

37. If 32 per cent. is lost in drying rough bark, and 42 per
sent. in drying smooth bark, what would be the total loss in
Irying 3 tons 5 cwt. of oak bark, as compared with the same
weight of the young “silver bark” from coppices ?

38. If, in the horse-bean, 15 per cent. by weight of the
nature seed is husk, what weight of husk will there be in
2 ton 6 cwt. of heans?

NS
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Averages

The average of a series, of unequal numbers is their
arithmetic mean, that is, the result of dividing the sum of the
numbers of the series by their nunber,

Thus, if 27-23, 2845, 28-04, and 3072 are four readings
of a barometer, the average of these is

IL 4
(272342843 -+ 2904 £ 3072) + 4 = ’4 =28-80;.
And, generally, if a, b, ¢, . . . z be any » numbers,
their average is equal to (¢ +b+c+d+ . . . +2)+n

At three lamb sales in a county the average prices of
blackfaced Down lambs were 32s, 6d., 33s. 6d., and, 34s.
The average of these, viz, ;—

(325, 6d. +33s. bicd. +348.) _an. 4q

3
gives only a rough estimate of the selling price of a lamb n
the county.
If the numbers sold at the sales ave respectively 2,740
3,850, and 7,840, we find the average price to be —

{2,740 % 328, 6. +3,950 x 33s. 6d. + 7,840 x 34s.) 23 L
2,740+ 3,950 - 7,840 =335, B¢

But if we assign to the prices, 32s. 6d., 33s. 6d., anc
34s., the numbers 3, 4, and 8, which are approximately pro
portional to the numbers sold, we find the weighted averag
to be-—

(3 x 324, 6d. 4 x33s. 6d. +8 % 34s.)

R o S =33, G%d.,

which only differs from the true average by a very smal

fraction. -

EXAMPLES X

1. If the prices of 1st, 2nd, and 3rd quality dairy cows i1
full milk with calf by side were £24. 15s., £18. 10s., an
£13. Bs. respectively, what was their average price !
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.
2. Tf, from an acre of ground, the following yields of straw
or haylm were produced, what was the average amount

peoduced ? /
Wheat Straw, per acre=1 ton 10 cwt.
Barley .. Yoo =0, 18
Qat, ~ " =1, 10
Rye - woo=1, 15 . 0
Bean Haulm . =t ,. & ,, .
Pea " “ =1, 0 \3‘

3. The following were the average vields per day of milk
from 10 Guernsey cows at various stages of lactation: 204
lbs., 19°7 lbs, 309 ibs., 13-4 lbs., 86 1bs.,, 178 lhs,, 297 Ibs,,
181 Tbs,, 126 1bs., 27-2 Tos.  What was the average quantity
of milk per day per cow?

4. 1 ewt, 2 grs. 14 lbs. of mangel seed were used in sow-
ing at the rvate of 7 lbs. per acre ; how many acres were sown !

5. 54 lbs. of Swede seed were used in sowing at the rate
of 4 lbs. per acre; how many acres were sown !

6. The heights of the following peas are: Gradus, 33
ft.; Sangster’s No. 1, 3 ft.; William 1st, 44 ft.; Centenary
Marrowfat, 5 ft.; Duke of Albany, 5% ft.; Gladstone, ¢ ft.:
American Wonder, 1 ft.; Green Gem, 1 ft. 6 in.; May
Queen, 24 ft.; and Pioneer, 2 ft. What is their average
height ; and if a foot of width of space be required for cvery
1 ft. of height, what width of ground would he required to
contain the above varieties?

Interest

Interest is payment for the use of a loan of money. Tt is
just the same sort of thing as rent, but, instead of a house
or land that the person has the use of, it is money. The
money lent is called the Prineipal. Interest is calculated at
so much for every £100 lent for a year, and is of two kinds.

hen the interest is paid at the end of each year it is called

L}
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Simple Interest (S.1.), but if, instead of being paid at the
end of each year, it is added to the principal, it is ralled
Compound Interest (C.1.). Todal interest added to principal;
is called the Amount. ,

Suppose £200 is lent at S.I. for 3 years at 2 per cent.
per annum. At the end of each year the interest to be paid
is £4; therefore for 3 years the interest is £12.

Hence the simple interest (I.) on a principal (P.) lent for
“n years at » per cent. can be obtained from the formula:—

_Pxaxsr
I= 00

Ex. 1.—Tind the S.1. on £246. 4s. 8d. for 2 years at

5 per cent.
= £246. 48. 8d. x 2x 5 _£246. 4s. 8.
100 - 10

=£24. 12s. 6. nearly.

Ex. 2.—Find S.I. on £230 from 1st January to 4th May
1912 at 21 per cent.

Jan. 30 o4 duvam 124 oo
Feb, 29 124 days 305 of a year.
March 31 ) .
April 30 ST - 230 }2&3 X:_)
May 4 l()(; 365 2
— _713
124 days 385
£1. 19s. 1d. =41, 19s, 1d.
365713 -
348
20
6960
3310
25
12

)
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Compound Interest

4
Ex. —Find the C.1. on £1,900 for 3 ycars at 2§ per cent.

£ )
1000 =D for Ist year.
2} per cent. = 25 =1 for 1st year.
1()2.) = P for 2nd year.

T 25625 =1 for 2nd year.
1050625 =P for 3rd year.

; 2626563 — I for 3vd year.

11076°89063 v
i 20 )
17 812()
12
———— o Amount = £1,076. 17s. 10d.

10 Interest= £76. 17s. 10d.

Compound interest is often added to the principal half-
yearly or quarterly. In these cases the amount in a given
number of years is the same as in twice or four times the
number of years at half or a quarter the given rate per cent.
For example, the amount of £200 in 3 years at 3 per
cent. when interest is payable half-yearly is the same as the
amount of £200 in 6 years at 1} per cent.

Interest need never he caleulated nearer than to the
nearest pemny, so that wmore than five decimal figures need
not be kept.

EXAMPLES XI

Interest

1. Find the simple interest on-—
(@) £200 for 2 years at - per cent.
(by £783 for 1 year 8 months at 5 per cent.
(c) £216 for 10 months at 2 per cent.
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2. Find the compound interest on—
() £500 for 2 years at 2} per cent. ,
(6) £750 for 2 yeary at 5 per cent., payable Lak-
yearly.
(c) £400 for 2% years at 1 per cent.

'l

Square Root

The square root of a number is another number, which,
when multiplied by itself, 4.c., when squared, will give the
first number. Thus the square root of 49 is 7, written thus,
J9="7. ./ is the symbol for root—it is the letter » somewhat
out of shape.

If the prime factors of a number can be found we can
easily see what the square root of the number is. For
example, consider 2,304,

212304 =24 x 122

[ 144=12%

Square root of 2304 =27 x 122248,

The reason for the steps in the next method of tinding a
square root will be known to those who are acquainted with
a little algebra. We give here the necessary directions only.

Another method —

23'04(48 or  2304(48
16 -
88 704
88 T4 i
704

The steps of the work are as follows:—

1. Mark off the digits of the number in pairs beginning
with the units digit.

2. Take the left pair (or single digit) 25, and find the ”
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number whose square is nearest to 23 and not greater than it;
it is 4, 4 is then the first digit in the answer.
', 3. Square 4, subtract from,;23, and bring down the next
pair,of digits 04.

4. Double the 4 (i.c., the answer so fur as obtained) ; add
a cipher mentally. This gives 80.

5. How many times is 80 contained in 704; answer 8;
make the divisor 88,

6. 88 is contained 8 times in 704, 8 is the uext digit.
in the answer,

Ex. 2.—

133'69(213

23 1269
1269

or
4'5369(213

o

423| 1264

W

S

The steps of the work are exactly the same as before.

1. Mark off the digits of the number in pairs beginning
with the units digit.

2, Take the left pair, or single digit, 4, and tind the
number whose square is ncarest 4 and not greater than 4
it is 2.

3. Square 2 and subtract from 4, bring down the nuext
pair of digits.

4. Dpuble the 2 (the answer so far as obtained), add a
cipher mentally; this gives 40, and 1 is the next digit in

" the answer,

5. How many times is 40 contained in 53 ; answer, once;
make the divisor 41. N

6. 41 is contained once in 53, 12 over; bring down the
next pair of digits, 69.
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7. Double 21 (the answer so far as obtained), add a cipher

mentally ; this gives 420, .
8. How many times is 42§ contained in 1,269 ; answer,
niake the divisor 423. W

9. 423 is contained in 1,269 3 Times.
The next digit in the answer is 3.
Ex. 3.—
341-1409'(18-47
1

28[241
224

364 1714
| 1456

3637} 25809 )
| 25800
or
341°1409/(18°47

28241

[
364] 1714

3687

25809

Decimals are worked like ordinary numbers.
The marking off in pairs is done from the decimal point,
and goes right and left.
Place the decimal point in the root when you have finished
with digits in the integral part of the number whose square
“root you are finding.

T'o find the Square Root of a raction
L. See that the fraction is in its lowest terms
2. If you are dealing with a wixed number, turn it into
air improper fraction.
3. Find the square root of the nuwerator, and then of
» the denominator,
square root of numerator

4. Then requived root = - ,
square root of denominator



SQUARE ROOT

73
Find square root ’f289
Ex. 1.—Find square root of

28Y(17 4412t

27189 . 41}_41
280 17
417210

Ex. 2.—Find square root of 8}

3T 529 _ 23 _ o
8L7 = V= Y == Q1
AL '\/64 g =

LEXAMPLES XTI

Square Root
Find the square root of—
(1) 4096,
2P 0ZYt

(4) 257049,
W
(3) 141376.

,‘\ }A [‘I,ii
(6) 5307°1241.
- 4 r ] 01 v,
If more practice in }\mkm« out squ(mf) 100%1 be 1oeded
(3 o .
anyone can easily manufacture examplcs y making square
numbers. \



CHAPIER V
HENSURATION

Mexsurarios deals with the determination of lengths, areas,
and volumes, Without a knowledge of mensuration farmers
are often hampered when a simple problem presents itself.

Tt is important that every young farmer should know how
to use a chain and tape measure, He should not rely on the
local schoolmaster to measure up such areas or volumes as may
be necessary in the determining of payment by piecework, or
estimating work by contract. Too often haphazard methods
of measuring thatching and other work are adopted.

Areas

The area of a surface means the amount of surface within

its boundaries. .Area is measured in square umits,

Rectangle.—.\ rvct-
A angle is a four-sided figurc
with each of its angles a
right angle.

ABCD is a rectangle
whose length Ap is 5 in,
say, and breadth au 4 in.

Divide ap into 5 equal
parts and aB gnto 4, and
draw lines through the

B c points of division parallel
Fre. 1. to ap and AB, then it is
: plain that the rectangle

containg 4 strips and each strip contains 5 sq. in.

Avea of rectangle=(5 x 4) sq. in.
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If the length and breadth Liad been measured in yards we
should have obtained the avea as 20 sq. yds.
* Geflerally, if the length be 7 ypits of length and the breadth
be & uqits of breadth—

1)
The area (A)=(! x b) square units.

Ex.—Find the area of an onion bed whose length is a pole
and whose width is 8 ft.

Here /=354 yds. =164 ft.
h=8 ft.
A=165x8
=132 sq. ft.
=14 sq. yds. 6 sq. ft.

Parallelogram.—.\ parallelogram is a four-sided figure
with its opposite sides parallel.

A £ D F
— s ,
,. 7
II ’/
/ /
i t
, ,
/’ ”
l/ ’l
, ;
J ;
II ,I
! +
/ 7
II ’
Il [‘
/
’
/ /
/ ! s
B [
Fie. 2.

ABCD is a rectangle and EBcF is a parallelogram on the
saine base BC, and of the same height as the rectangle.

It is plain that the area of the parallelogram is equal to the
area of the rectangle, for the size of the triangle Ak is equal to
the size of the triangle cDF.

Mark that the breadth of the rectangle is the height of the
parallelogram, and so we get, if Bec={ units of length and
,.\B=k units of length—

Area of parallelogram () ={x & sq. units.
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Tt is 4 common mistake to take Ep as the height of the
parallelogram.  Beware of this ! ‘

When working out arers always draw a figure—it Jeed
not be to scale, but should be clear and of a fair size. A good
figure is often half the battle. ‘

Bx.— A field is in the shape of a parallelogram. The

>

=3

TR0y TS

Goeneeme /80 yds e
T 3.

length of it 1s 130 yds., and the adjacent side reaches to a
point whose shortest distance from the 180 yds. side is 40 yds.
Find its area. )
1 =180 yds.
h=40 yds.
4= 180 x 4 sq. yds.
=T200 sq. yds.
=14 ac. nearly.

Triangle. —\ triangle is a figurc bounded by three
straight lines.

A s D
\
i
'
? :
: N
| <
'
! i
' .
i
i
A
B F C
¥ie 4 ®
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ABCD is a rectangle, and Enc is a triangle on the same
base B¢, 3nd of the same height wr,

) i¥ evident that triangle ERF is half of ABFE, and that
triangly EFc is half of rFcb.

’
Triangle EBc is half of the rectangle Ancp.

if Bo=b units of length,
and EF=/ units of length,
then avea a =4 x /i sq. units,

Ex.—The base of a triangular flower bed is 63 ft. and
its height is 4 ft. Find its area.
Here =64 ft., =1 ft.
A=40 % 4)
=13 59. ft.
The area of a triangle, when the lengths of the sides are
known, can be ohtained from the formula : —
Va(r~a) (8- 6 (<~ <},
where ¢ = ?erix:x)wtez" and a, 5, ¢ ave the lengths of the sides.
Ex.—'The lengths of the sides of a triangle are 14 yds.,
10 yds, and 8 yds.  Find its area.

s=b=16-10=6 ,,

s-c=16- 8=8 |
=166
=16 x 245
=302 sq. z’ds.

Area of Four Walls of a Room.—Take a mateh hox,
strip off the four sides, and place them flat on a table. We
have a rectangle like the figure.

» The area of the four sides of the bhox is the area of the

rectangle.

a
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Let the breadth of the hox he 4 units of length.
»  length " o /!
»»  height " W oy,
Then the length of the rectangle=
perimeter or distance round the box.
The breadth of the rectangle is A units.

1 1

2({+0) units =the

Area=2(/+ ) x & s¢. units,

Hence, to get the area of the walls of a room, we multiply
the number of units of length in the perimeter by the number
of units of length in the height.

Ex.—The sides of a rectangular pit 22 ft. by 8 ft. and
4 ft. deep are to be boarded ; how many square feet of wood
will be required ? .

Perimeter = (22 4-8) <2
=860 ft.
Height or depth=+4 ft,

Area—60 x4 sq. ft.
=240 sq. ft.

, Trapezium.—A four-sided figure with two sides parallel
and unequal is a trapezium,
$ D
.. 4

Fomermmmm——————

F1e. 6. ¢
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ABCD 15 a trapezimm.  Divide it into two triangles anc
and Acpy

YPraw a perpendicular from a to pe, produeced if necessary,
meeting it at ¥,

AV is the height of the tiriangle aBc and also of triangle
ACD.

Let aAp contain @ units of length.

y BC ” b i3] 3

bhl AM 19 ]l bAS 3

Then the area of triangle Acn=4ah sq. units.
ABC= §bh "
; .o Area of trapezium =3ah + 300
=3h(a-+)) sq. units,

Instruments used in Land Surveying

Gunter’s Chain.—About the beginning of the seventeenth
century Edmund Gunter devised the lineal measure called
Gunter’s Chain to facilitate the measureciment of land and the
computation of acreage. Tt is nearly always used in the
British dominions.

A chain is 66 ft., or 22 yds,, or £ perches in length, and is
divided into 100 links, each 7-92 in. long ; thus—
6x 12

55 of 1 ft. or
e 100

=792 in.

Square links are converted into acres by dividing by
100,000 (the number of square links in 1 acre), or by merely
moving the decimal point five places to the left. At every
tenth link from either end of the chain a piece of notcherd
brass is attached. That at the tenth link has one notch, that
at the twentieth link two notches, and so on to the fiftieth
link, whic't is marked with an oval shaped piece of brass, By
this arrangement any distance on the chain may be easily
counted.

The Cross-staff.—To ascertain a point on the chain line
from which a perpendicular will meet an observed point on
the boundary of a field, the cross-staff is used. Tt is usually

'.composed of a round piece of mahogany or hoxwood with a
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diameter of about 8 in., on which two fine grooves are sawn
at right angles to each other. Tt is usually fixed on a staff of
convenient length for use, one end being spiked for sticking in
the ground. .

A simple instrument called the Optical Square is now
more generally employed for taking right angles to the chain
line. It consists of a small circular metal box containing
two small mirrors whose planes make with each other an
angle of 45°,

The Offset Staff is used for measuring short distances,
called offsets, perpendicular to the main line of measurement.
It is usually 10 links in length, the links being painted alter-
nately in red, white, and black, or nuinbered 1, 2, 3, ete. Tt
is generally pointed with iron at the heaviest end for fixing in
the ground for marking stations, ete.

Method of Measuring with thé Chain.—Ten iron
arrows abont 12 in. long, pointed at one end and twrned at
the other to form a ring or handle, through which a picce of
red or white cloth is tied to enable the arrows to be more
readily seen in long grass, are handed to an assistant or chain
leader, who moves off in the direction of the station the
distance to which is to be measured, with one end of the
chain in his right hand and the ten arrows in his left, while
the follower remains at the starting point, holding the other
end of the chain, and, looking along the chain line, directs the
leader to range with the station staff. The leader then puts
‘down one of the arrows, after which the follower advances
towards the first arrow and draws it from the ground, while
the leader puts down another arrow. They proceed in like
manner until the leader has put down all his arrows. Then,
advancing a chain farther, the leader sets his footvupon the
end of the chain and calls out ¢ Change,” when the follower
comes up and hands him the ten arrows, one of which is put
down.

The Field Book.—This book is in three columns, Tn
the centre column, beginning at the bottom, are entered the
distances successively marked on the chain line, Tn the right
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and left hand columns are entered the perpendiculars from
points ‘n the boundary on the right and left of the chain
litlg 1%spective1y, forming the prdinates or offsets for side
areas.

7o Find the drea of an irreyular Field, Avcoey

I

T, 7.
hJ
Take Ap for the base line and let the perpendiculars to
from 5, ¢, p, ¥ meet it in ¢, 1, 1, K. These perpendiculars ar
called offsets.
The field is now divided into triangles and trapezia.
To find the area of the triangles and trapezia we measure
the distances of the points ¢, 1, x, L from A, and the lengths
o
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of the offsets, and enter the measurements, which are made
with a chain, in a note-book as follows :—

Links
Mo W
C20000

(N.) 650 1400 |
i 800 | 600 (F.)

(C) 150 700
(B.) 400 300 .
" From A. '

This table means that the offsets on the left beginuing
with Ba are 400, 150, 650 links ; AG, Al, AK, AL, AE, are 300,
700, 800, 1,400, 2,000 links ; and that xF is 600 links.

We calculate the areas of the various pieces thus :-.—

Triangle BeA  =3acxBe=4x3x4 . = 6 sq. ch.
Trapezium BAUC=§(Ba¢ +CH)AC=5x 33 x4= 11 .
' CHLD =4(CIL+DLHL=4x8x7 = 28 )y
Triangle pLr  =}DPLxLE)=4x65x6 = 195
y EFA =3AEXKF)=34x20x6 = 60 '
Total area =124"5 5. ch.

1245 s, ch. =1245 ac. =12 ac. 1 1. 32 po.
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To 'set out Rectangles.—Having ascertained the
desired area and length expressed im the same wmit, divide
the fSrmer by the latter. The quotient is the required
breadth. For example, if 1 ac. of ground or 10 sq. ch. is
5 ch. long it must be 2 ch. wide.

To set out Triangles.—The arca and the base being
given, divide the former by half
the latter to obtain the required &
height. At any point on the :
base erect a perpendicular equal : .
to the leight obtained, the end E N

\
\
\
N
N

of which will be the vertex of
the triangle.

Tosetoutan Equilateral ; @ 7
Triangle. — The area being ' . s
given, multiply the square yoot
of the area by 1:520. The pro-
duct will be the length of the :
reguired side.

To set out Circles.—The
area being given, multiply the
area by 7, divide the product
by 23, and extract the square B -2 K
root of the quotient, which is
the radius whereby the circle can
be deseribed on the ground.

\
\

\‘\\C

-

«
1
'
1
[l

-
.

-
s
I
-

m

el

40

Y

Z'o Find the drea of aic trrey-
wlar figure by Weighing

v
1
'
'
]
[l
1
'
il
1
1
'
&
1
'
‘
'
)
v

>

Suppose Tig. 8 represents a e 9.
piece of gidund drawn to scale
as nearly as possible.  Trace out the figure vn a picce of
cardboard of uniform thickness. Cut out the figure with
great care. Weigh it. Cut out a squarc inch of the same
cardboard and weigh it.

Divide the weight of the figure by the weight of the square
mch and we get the number of square inches in the figure.
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If the scale was 1 in. =1 ch., we get the number of square
chains in the ground. N

> W

AN
To Measure past an Object such as a House (Fig. 9)

With the end of the chain at a set off 40 links to B. At
right angles to A make Bc=30 links. ca will then be found
to measure DO links. Continue BC in a straight line to b,
and similarly produce
ac to E. cp will then
be 30 links, pE 40 links,
=== and cE 50 links. Pro-
duce pE to ¥, making
EF =40 links, and set off
rc=30 lnks at vight
T angles to er, and make
; Gt =50 links. Continue
; FG to H, making ¢H = 30
: A links. Produce £t to K,

making 6K =50 links;
then HK should be 40
links, The straight line
K will then be in the
same direction as AB,

|
|
\‘\\

!
|

To find the Breadth

of & Ruver

F B When Dbase line is
Fie. 10. nearly at right angles
to river (I, 10), on
the base line ap set off ac at right angles to pa, and bisect
Acin 8. Setoff ov at right angles to Ac wntil ¥ ranges in line
with pk; then cF=Dpa.
* Another simple method of measuring the breadth of a river
is as follows (Fig. 11) :—
Let A be an object close to the viver; 1 is an object’
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on the 'other side, also close to the river, and directly
opposita to A,

- . .
' Draw a straight line aAc at,

right angles to an, of any
1]

Frc. 11,

convenient length, and fix a picket at ¢. Produce ac in a
straight line to b and make ¢p=ca.

From p draw a straight line at right angles to Ap, and in
‘it find the point % in a line with Bc.  The triangle car=cpr,
and DE=an. '

Levelling

Use a Gravatt’s or dumpy level for preference, Place the *
instrument midway between the two stations, making the legs
firm in the ground, and the parallel plates as horizontal as
possible, after which finally adjust by means of the four screws
-until the vbrtical axis and telescope are respectively vertical
and horizontal. DMove the eye-piece in or out until the wires
of the telescope can be seen distinctly, meanwhile directing
the telescope towards the staff and continuing to focus until
the numbers on the staff are distinct. 1In simple levelling the
instrument vemains stationary, there being only one line of
collimation ; thervefore all readings are taken from the same

»

) . ' s
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position, The first reading is called a back-sight and “the last
a fore-sight ; those between are called intermediates, -

L »

Line of Collimatlion

Tre. 12

Jack-sight at s - - - 830 ft.
Tave-sight at u . - . 16:00 ,,
Therefore fall from \ to 1 - - 750 ft. difference,

When the foresight is greater, the ground falls, and vice
versa.

To find the Diflerence in Level betiween 1o Stations
(A and B)

6.40

Datum Lin€ N
Fra. 13.
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Eredt a levelling staff at one station (A),1 and another at
some print between A and B, say ¢. Set up the dumpy level
midway between A and ¢; take ,the “back-sight ” observation
on the staff at 4, and the “fore-sight” on the staff at c.
Similarly, take readings between ¢ and B. Measure the
distance between the stations, and enter readings in levelling
book as follows :—

. . [— . i Distance of ‘
tB]l; s‘?;}ﬁ]; ] qlf;gfs Rise. Fall., Surface above | Remarks.

Datum Line at i

P Fu. Fr. Fe. Yt Ft,
Datum or hori-
A 10:00 { zontal line be-
low Station A.

180 640 430 2:10 ¢ 12-10
150 720 350 370 B 13°70
330 | 1360 7-80 580 i
7-80
580 ‘

Thus there is a rise of 5-80 ft. from A to B, a distance of
330 ft., or nearly 1-75 ft. in 100 ft. Station a is 10 ft. above
the datum line, ¢ 12:10 ft,, and B 1370 ft, ‘

Areas

A voom 13 ft. 10 in. long, and 10 ft. 6 in. wide is covered
with carpet 27 in. wide at 3s. 11d. per yard. What would be»
the amount and cost of material required ?

The floor is a rectangle. The area of a rectangle =length
x breadth.

B Area =133 x 104 sq. ft.
This is also the area of the carpet in the roll 27 in. wide.
7 %
Length of carpet = ‘%?.E'E 71‘33_1\;10)}:8‘? X 22‘ P §
b
_n8

= Ti‘ =64 ft. =21 yds. 15 ft.
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- 3
Cont =33, 21 4 1 47 “73_0‘—101711 nearly
672797371 27 S
—84s. 4d. =£4, 4s. dd. TN

»
W

—_—

EXAMPLES XTIT

Areas

1. A farmer wishes to plant an acre of Drumhead cabbages
* in rows 34 in. apart, and the plants 26 in. apart in the rows;
how many plants will be required, allowing 100 plfmts tn
make good any failures?

3. Strawberry plants are planted 22 in. apart between
the rows, and 18 in. from plant to plant in the rows; how
many plants are required to plant an acre?

3. A dairy, the inside dimensions of which are as follows :
Milk-receiving and butter-making voom, 20 ft. by 15 ft.;
cheese-ripening room, 16 ft. by 10 ft.; boiler and waqhmfr up
room, 8 ft. by 12 ft.; office and lwbomtm}, 12 ft. by 14 ft.,
is to be laid with granolithic slabs, each 11 ft. hy 2 ft
(a) How many slabs are required? (6) What is the cost at
Is. 6d. per square yard ?

4. If 500 bus. of Newton Wonder apples are produced
from an acre of bush trees planted 12 ft. apart, what quantity
may be expected from 60 sq. rods of ground similarly planted ?

5. If a fruit room 30 ft. long and 20 ft. wide will hold
300 bus. of apples, what area of shelving will be required,
estimating that 4 sq. yds. can be made to hold 1 bus. of fruit?

6. How many plants of Drumhead cabbage or Thousand-
Headed kale 2 ft. 9 in. between the rows and 2 ft. from plant
to plant in the rows, will be requived to plant 1 ac. o®ground ?

7. How many loads of dung placed 8 ft. apart will be
required to manure 2} ac. of ground, 6 heaps going to the
load ?

8. How many standard apple trees on the erab stock, or
pears on the pear stock, 24 ft. apart, will be required to
plant an acre of ground?
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9. How many bush apple trees, 15 ft. cach way, can be
planted»on 1 ac. of ground?

* 13 The cost of covering roofs, or thatching ricks, is
calculnted at per square of 100 sq. ft. What is the cost of
tiling a collar-beam roof, 62 ft. long and 16 ft. from ridge
to ridge, at £3 per square?

11. A plain tile is 104 in. x 61 in. x 7 in,, weight 21 Ibs.
‘What would be the weight of 1,000 such tiles?

12, Tf, in flat roofing, 210 tiles are required to cover 1 square
(100 sq. ft.), how many tiles will be required to cover the
roof of a lean-to cart shed 58 ft. long and 12 ft. wide?

13. If an asphalt footpath costs 10s. per superficial yard,
a substantial gravel footpath 4s. per superficial yard, and a
tarred footpath 2s. 6d. per superficial yard, what would he
the respective costs of making 8030 yds. of paths, having a
width of 4 ft. 6 in.?

14. What would be the cost of laying a barn floor, 36 ft.
long and 18 ft. wide, with a concrete foundation at 1s, 3d.
per yard super., and faced with Portland cement at 2s. per
vard super. !

15. A turf is usually 1 yd. long by 1 ft. wide by 1} in.
thick. State how many such turves will be required to lay
a tennis lawn, 26 yds. by 12 yds, also a full size croguet
ground 35 yds. by 28 yds.

16. When laying out tennis lawns the area should, if
possible, be 50 yds. by 25 vds. in order to allow for shifting
the nets. How many courts of these dimensions could be
laid out on an acre of ground !

17. Take an ordinary brick, 83 in. x4} in. x 27 in. and
find the perimeter of cach of its sides and ends, stating the
answer in idches.

18. What length of wire-netting is required to enclose
a poultry run of rectangular form 29 ft. long and 15 ft.
wide?

19. What will be the cost of making a ditch around a
rectangular field which is 87 ch. 52 links long, and 14 ch.
72 links wide, at 4d. per perch of 5 yds.?



[s1o AGRICULTURAL ARITHMETIC

0. Which will enclose the larger avea, a pigsty & Bt. 6 in.
ft. or a pigsty 8 ft. square ! N

1. Tf 264 hurdles are required to fence a boundary to““a.
rectangle, the length of which is twice its breadth and wvhich
contains 3 ac. 2 sq. ch., what is the length of each hurdle?

23, If a field is 17 ch. wide, and a harrow is 61 ft. wide,
how many times must the harrow be drawn up and down the
field to cover the ground once, allowing for an overlap of
6 in. each time?

23. How many paving bricks each having an area of
401 sq. in. will be required to cover 72 sq. ft.?

by

2
7
2

The Circle

Draw a large circle on paper, using a pair of compasses
stretched out a distance of 34 in.

D A 1s the centre.

AB is a radius.
caD 1s a diameter and is of course

3 twice a radius.
The perimeter cnpr is the eir
£ cumference.

C Place a piece of thread along the
Fre, 14, circumference taking care that the

thread does not slip.
Measure the thread and so get the length of the circum-
ference.
Tf you do this carefully you will find
circumference =22 in. nearly. w
diameter =7 in

ircumferen: 22
mrc. fg_x; el = ~ =3 nearly.
diameter 7

Now do the same measurements in a different way.
Take the largest cylinder you can find-—a good sized
drain pipe. Wrap a piece of string round it, measure thé&

k3
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length Jf the string and o get the length of the circumference.

Mensur) the diameter.
' -

. circumference
WOI'k out the ratio

i " and you will find that
diameter
you get the same result as before, i.c., 31 nearly.
Whatever the circle yon may work with, the result

obtained is always the same.

We denote this ratio, C-lmu_mfﬂ
diameter
called pi, and so = stands for the number 31.

A more accurate value is 3-1416. The value of = has been
worked out to over 700 decimal figures by mathematical
methods, but 3! is generally good
enough for everyday work.

, by the Greek letter =,

7o Iind the Centre of a Clircle 3

A straight line joining two points
on the circumference, as aB, is called
a chord,

Draw two chords AB, EF not
parallel ; find their midpoints ¢, . F

At ¢ and @ draw perpendiculars T 15,
to AB and EF vespectively.

These perpendiculars meet in the centre of the eircle.

Area of a Cirele
To find the area of a circle we’
may proceed thus: Draw a large
C circle on paper and cut it through
along a diameter.

Divide the arc of each semicircle
into a number of small equal parts
such as ca, AB, .......

T 16. With a pair of scissors cut along

\

the radii oa, 0B, ...... , stopping just
,short of the circumference. Open out the paper and place
it on the table.

A} \' « ! L
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We get a figure like this:—

n

Fre. 17.

The other semicirele is treated in the same way and fitted
® into the first. .

F1u, 18,

If the arcs are very small we get a figure which is nearly
a rectangle, whose length is half the circumference of the
cirele, and whose breadth is the radius.
But the civcumference = = x diameter,
Nemicirele is 7 x radius.
.. Area of rectangle is 7 x radius x radius.
.. Area of circle=m x 1?2, if » units =the radius.

. drixr?_ . 7
Area of circle=a x 2=2 P (circumference)? x (;t;
T 8¢

={(circumference)? x ‘0% nearly.
»  The circle contains a greater area than any other plane
ficure of the same perimeter.

Since the area of a cirele of radius » units is = x r* square
units, it is seen that if we double the radius we make the
area four times greater than before, and so on. d

Areas of circles are to one another as the squares of their
radii.

It is shown in geometry text-books that the areas of
similar figures are to one another as the squares on corres-
ponding sides.

Right-Angled Triangles.—Tn any triangle which has
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a right Lngle (90°) amongst its angles, the side ac opposite
the\right angle is called the hypotenuse.
' Describe squares on each side.
Tt will be found that the square on sc equals the sum of
the squares on aB and Bo,

A

\\ ?O. ‘
Fue 19,

Area of the Sector of o Circle

A figure whieh is bounded by
two radii and an arc, such as aspc
is called a sector of a circle.

B g To find its area we may mea-
‘ \\\\\ sure the length of the arc BpC
s and find the circumference of the

D civcle by multiplying the diameter
Frg. 20. Then it is plain that :—

aypea of sector _ length of are of sector

arca of circle  length of circumference of circle

Area of scctor —= _lif")t,m"‘ﬂ =}rxarc of sector.

zmr
Or we may measure the size of the angle sac instead of the
arc BDe, and again it is plain that :—
) area of sector _number of degrees in BAC
area of circle 360°

\ ' f J
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Ex.—Length of arc of a sector is 38 in,, radius 14 in
Find its area.
area of sector _ 38
B (I4E 3Ix28

. [
‘33 X1k ME=38 17 sy, in =266 s i

=

Area of sector=

or, we may say at once \—

arca of sector=34, xare=7 x 38=266 sq. in.

Ex, 2.—The angle of a sector is 24° and the radius i

12 in. Find its area.

arca sector _ 24 _ 1

area circle 360 15
1
15
_ 1

15

ig;“ =30"17 sy. in.

I we draw any chord avs n
circle acsp the two parts int
which the circle is divided an
called segments.

o is the mid point of ap anc
cop is a diameter at right angle
to an.

The heights of the segments ar
cu and oD respectively.

1t is shown in geometry text
books that :(—
€0 X OD=0R%,

> k ]

L‘U:?}}d,
0D
so that, if we know any two of the lengths co, op, v, we cu
get the third.
Ex.—The height of a segment of a civele is 10 ft., th
length of the chord, or base, is 30 ft.  Find the diameter o
the circle.

sarea of elrele

i

1

2 .
® 7 x 12 % 12 sy in,
7

(1}




SEGMENTS 95

Heik op=10 ft., on=15 ft.

\ - - -
\\ 15x15 _45
Looco=""2 002 ool i,
» | 0 ' 2 3
3 .. Diameter=co+obn
=221+ 10
=323 ft.

The area of a segment of a circle is approximately found
by the formula :—

N h#
2ah+ "
2

Where ¢ =length of an.
h=length of kp, the height.

D

A E
Fic 2,

¥ix.—The length of the chord of a segment 1s 4 ft., the
height is 2 ft.  Find its approximate area.
2 8 sy, ft. 2
2x4
=(5% + 1) s ft.
=6} sq. ft.

Area=3%x4:

The Ellipse

In the ellipse, pr, the A
longest el ord, is ealled the
major axis.

ACB, the chord bisecting
An ab right angles, is called
the minor axis.

¢ is the centre of the E

rel lipse. Fra. 23,

\ K . !
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Suppose the length of A is 2« units and the lenghh of bx
is 2b units. d /

Then the circumference is (v +58) units nearly. J[The

. 5
area is wad, 4
Volumes

By the volume of a body we mean the amount of space
contained within its bounding surfaces. Other names for
volume are capacity and solidity.

Volume is measured in cubic units.

A Rectangular Solid
A rectangular solid, whose length, breadth, and height are
equal, is a cube.
Suppose Fig. 24 represents a rectangular solid of length
5 ft., breadth 3 ft., height 4 ft., we can divide the solid into

o

Fra. 24, Fre. 23,

four strips like Fig. 25, and cach strip can be divided into 15
cubes, each containing 1 cubic foot.

-+ Total number of cubjc feet=5x3x4 "
=),

Hence we sce that the volume of such a solid is length x
breadth x height cubic units.

Or volumie =/ x  x & cubic uuits,
Whent /==length, #:=breadth, & —=height.
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) The Cylinder

917

s

L_/ —»B
F1:. 26.

Make a paper cylinder like Fig.
26.

Cut the cylinder along the height
AB.

Place the paper flat like Fig. 27.

We get a rectangle, whose width
is the height of the cylinder and
whose length the circumference of the
cylinder.

Let the radius of the cylinder be
r units, and the height 4 units.

Then the area of the curved sur-
face is 277k square units.

The vol'me is the area of base x
height = 724 cubic units.

A solid, formed by cutting an up-
right cylinder by a plane not parallel
to the base as in figure, has a curved

Fre. 27.

B TR PP, " Yy
N
\

-

Fia. 28.

surface and volume equal to that of an upright cylinder of the

) .
same base and of average or mean heigh
' 7
)

li
)

\

t CD.
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The Sphere tJ
If a sphere has a radius of » units the avea of th(g sg)'_"d.‘ce
is dmr2, . .

. . )
The volume of the sphere is 1z,

The Cone

A cone is called a right cone if the perpendicular from the
vertex meets the base at its centre.

To find the area of the curved surface, make a cone of
paper like the figure. Then cut along A and place the paper

Fic. 30.

flat on the table. We get a sector of a circle of which the
arc is the circumference of the base of the cone and the radius
is the slant height as. '

Call the length of the radius of the base of the cone r
units and the length of the slant side 7 units.

Then the area of curved surface of cone =area of sector

=Ltarc x radius =} x 2mr x = r_r/;sq. units.

The volume of a cone is one-third of the volume of a

cylinder of the same height and base, and is therefore mrin

4 ! )\
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cubic uhits, if the height of the
cg}kbe “%” units and the radius
of f‘hs base be “»” units, )

The Prism

A prism is a solid bounded
by plane faces, of which two
are similar, equal, and parallel
figures, and the other faces are
parallelograms.

Prisms on the same base and
of the same height have the same

volume.
.*. Volume of & prism = (area of
base) x height.
The surface area will be the
sum of the area of the faces.

N VS|

Fic. 31.

99

The Pyramid

A pyramid is a solid bounded
by plane faces, of which one, called
the base, is any vectilineal figure,
and the rest are triangles with some
point, not in the plane of the hase,
as common vertex.

The volume of a pyramid is one-
third the volume of a prism on the
same base and of the same height.

.*. Volume of pyramid=4 (area of

base) x height cubic units.

The surface area is obtained by
finding the sum of the areas of the
faces.

Volume of a Frustum of o
Cone or Pyramid
A frustum of a pyramid or cone
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is the part contained between the base and a plane }‘flr&llel
to the base.

The faces A, B are called the ends. .

The perpendicular distance between the ends is the thick-
ness.

Let the area of the end A be x units.

Let the area of the end B be Y units.

Let the thickness be A units.

Then volume = (X + Y + A/X Y).

We find this useful in obtaining the eontents of some
haystacks.

A Solid Circular Ring

Let the figure represent a solid eircular ring. 7The dotted
circle, which has a radius
equal to the average of the
inner and outer radii of the
bounding ecircles, is called
the length of the ring.

The surface and volume
of a solid ring are equal to
those of a cylinder whose
base is the cross section
and whose height is the
length of the ring.

*. Nurface = circumference of
cross section x length of
ring.

Volume =area cross section

B x length of ring.

“

Frea. 33.

Buckets, Barrels

The volume of a bucket can be obtained approximately by
finding the average diameter, then multiplying the area of the
circle to which the diameter belongs by the inside height of
the bucket.

The volume of a barrel ean be found in the same way,

y 0
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If |we cannot measure the inside diameters we can get
p\g average outside circumference and from this we get the
outside diameter and allow for the thickness of the material

), . . /
of which the vessel is made.

Simpson’s Rule

Let there’ be an area bounded by the straight line ap, the
straight lines aa, Pp, at right angles to AP and the curve abp. |

Divide AP into any even
number of equal parts As, /
BC.....at B, C....., draw straight )
lines B, cc, ...... atright angles . ¢ d /r
to ap to meet the curve. r e
These are called ordinates.

Let 1=the common interval
AB.
L=sum of the extreme
ordinates Aa, pp.
E =sum of the even ordi-

nates.
o=sum of theoddordi- A 8 ¢ D P
nates. Fic. 34.

Then Simpson’s rule is:—

I
Area :§(L +4n4-20).

Ex.—Suppose the lengths of the ordinates are 3, 7, 15, 8,
4 ft., and the common interval 2 ft.
Area=23(7+ 60+ 30)

’ 194
=632 sq. ft.
For the sum of the extreme ordinates=3+4=7.
»» » even s =7+8=13.
odd . =15.

The volume of an irregular solid of oblong shape may be

\ I. ’ !
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A B ¢ P
Fre. 35.

found thus: Divide the solid into several equidistant sections
perpendicular to some line which measures the length of the
solid ; find the areas of these sections and proceed with these
areas exactly as with equidistant ordinates in Simpson’s rule,
and the result will be the cubic contents — v.
Orv :g(L +4F -+ 20),

Where 1=the common interval as.

L=sum of the extreme areas at A and p.

E=sum of the even areas at B, nd, etc.

o=sum of the odd areas at ce, Fe, etc.

Ex.—Find the solidity of an oblong solid whose length is
»200 ft. and the areas of five equidistant sections are 50, 80,
30, 90, 42 sq. ft.

Here 1=50 ft.
L=50+42=92 sq. ft.
E=80+90=170 sq. ft.
0 =30 sq. ft.
50
V= 3(92+HSO+60) c. ft.
S0 832
BER
41600
=3
= 188602 c. ft.
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Thq volume of earthwork over large areas of irregular
(le'n&h way be found thus: Divide the surface into triangles,
mu,ltlply the area of each bv' one-third of the sum of the
vertieal depths taken at the angles, add the results so
obtained for all the triangles and we get an approximate
value for the volume.

Grain and Root Heaps

For measuring grain in the heap, take the cubic contents
in feet and multiply by ‘8 to give bushels. A cubic foot is
1,728 ¢. in.,, and a bushel 22197 ¢. in,, or as 1 to 1-285;
that is as 778 (say '8) to 1. In practice 4 bus. equal 5. ¢. ft.

3:64 e, ft., New Oats =1 cwt,
2:33 ., ,» Barley=1
2200, . Wheat=1 |,

For measuring roots in clamp, take the cubic contents in
feet, when the weight may be estimated by the use of one of
the following factors :—

Lbs. Cubic ft.
per cubin It. \ per ton.
Turnips - - - 31 72
Swedes - - - 34 6
Mangels - - - 35 (3
Potatoes . - - 38 S0
Carrots - - - 31 72
Parsnips - - - 31 72

Ullage of Casks

To find the contents of a lying cask when partly full .—

D1v1(le the depth of the liquid in inches by the bung
diameter 1n inches, and, if the quotient is less than 5, deduct
from it one-fourth of the difference; but if the quotient
exceeds ‘5, add one-fourth of that excess to it, and multiply
either the remainder in the former case or the sum in the latter
by the whole capacity of the cask, then the product will be

» the contents in Imperial gallons.
To find the contents of a standing cask when partly full :—

y ', '



104 AGRICULTURAL ARITHMETIC

Divide the depth of the liquid by the length of #he cask,
both in inches ; then, if the quotient is less than -5, subt 7a'ct
from it one-tenth part of theﬁdiﬁ’ewnce but if greater than
"5, add one-tenth of its excess, and multiply the remalnﬁer in
the former case and the sum in the latter by the whole
capacity of the cask, then the product will represent the con-
tents in Imperial gallons.

Gauging of Casks
Let M = the middle or bung diameter.
D =diameter at end.
{=length of cask.
For casks considerably curved :—
Capacity in Imp. gals. = ‘0009442/(2M2 + D?).

For casks moderately curved :—
Capacity in Imp. gals. = ‘000944'.7,}{ (2M2+D?) - 2(M - D)‘Z}

For casks slightly curved :—
Capacity in Imp. gals. = ‘0014162/(M? + D?).

Hutton’s rule for casks of any form :—
Capacity in Imp. gals. = 00003147/(39M?+ 25D? + 26M D).

» EXAMPLES XTV

Volumes

An acre inch represents the amount of water requued to
cover an acre of ground 1 in. deep.

I. An acre contains 43,560 sq. ft. What quantity of
water would cover this area to a depth of 3 in. ?

2. If there are 277274 ¢. in. in 1 gal. of water, how
many gallons of water will be represented by a rainfall
amounting to 16 in. per acre?

3. If 1 ac. in. of water equals approximately 22,622 gals.

v "
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what qjantity of water per acve will be represented by a
yealy rainfall of 27 in.?

t, A cord or stack of wooqd is 8 ft. x4 ft. x 3 ft.; how
many cubic feet does it contain ?

5. Find the ca,pa,m‘oy of a liguid manure tank 9 ft. 3 in.
long, 3 ft. 3 in. wide, and 3 ft. deep. (1 c. ft. of manure
water = 61 gals.)

In estimating the contents of a dung heap it is necessary
to take a number of measurements in order to strike averages.

6. Allowing a cubic yard of dung, weighing 14 cwt., to
the load; how many cubic yards, and what weight of dung
would be contained in a heap (Fig. 36) having the following
dimensions : length 30 ft., width 15 ft.?

e
T

!
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| 1
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Fia. 36.

7. The cubic content of a cistern 6 ft. by 4 ft, is 20 ¢. ft.
What is its depth?

8. What is the cost of constructing a wall 120 yds. long,
) ft. 6 in. high, and 1 ft. 6 in. thick, with rough rubble stone,
1 15s. 6d. per cubic yard ?

9. What is the capacity of a Scotch cart the inside
neasurements of which are 6 ft. x 31 ft. x 21 ft.?

10. The most convenient size in which to make up lbs. of
mtter is B2 in. x 2} in. x 22 in. What would be the inside
limensions of a box to take 24 lbs. in two layers?

11. In forming a bowling green it is usual to remove about

in. of the subsoil in order to obtain a sunken panel or

ywered surface. If this depth be removed from an area of
,764 sq. yds., how many cubic yards will need to be ex-
avated !

\ ‘r N 3
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12. A man is paid 6d. per cubic yard for raising 4nd burn-
ing clay soil. How much will he earn after having re;rf)yed
and burnt the soil in a 5-ac. field to a depth of 10 in.? |«

13. If, in laying an asphalt gath, 500 yds. long and 4 ft.
wide, the soil be excavated to a depth of 10 in., how many
cubic yards of soil will require to be removed ?

14. If, in making the above path, cement concrete is laid
to a depth of 7 in., and floated over with a mixture of cement
and washed road grit, or sharp sand, to a depth of 1 in,, the
surface being finally spread over with 2 in. of Val de
Travers ground, powdered asphalt, low many cubic yards of
each material will be required ?

15. If, in excavating a drain, 150 rods in length, the soil is
- removed to a depth of 3 ft., in such a.form that the top of the
drain is 14 in. wide and the bottom 3 in., or a mean width of
81 in., what number of cubic yards of earth will be excavated
from each rod?

16. If a straining post is 7 ft. 6 in. in length, and squared
to 6 in., how many cubic feet of timber does it contain ?

17. If standards, or intervening posts, are each 6 ft. long
and 3} in. square, how many cubic feet of timber will be con-
tained in 100 such posts or standards?

18. How many cubic yards of soil are required to cover an
area of 3 ac. J r. 141 po. to a depth of 5 in.!

19. Assume that a square piece of ground, with a regular
fall of 2 ft. in the side of 100 ft., is to be made quite level, top
soiled to a depth of 5 in. and turved for a tennis lawn.

Prepare a detailed estimate of the cost, allowing 3s. per
cubic yard for top soil, 10s. per 100 for turves, and ls. 6d.
per cubic yard for excavating soil on higher portion, and
moving it over to level up lower portion of the site.
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CHAPTER VI
THE LAND

Soils

No subject is more important to the student of agriculture
~ than that of soils, and it is for this reason that much useful
data with relation to soils has been introduced, which, if made
use of by the teacher in formulating examples, will do much
to impress facts on the minds of students, which are often not
g0 readily assimilated in after years.

The importance of the mechanical as well as the chemical
character of soils must not be lost sight of, while the capil-
larity of various soils has a very distinct bearing on their pro-
ductiveness, and is an especially ‘mportant factor in the
preparation of seed beds. The capillaiity of a soil is its
power of raising water against the force of gravity. Dip the
lower part of a lump of clay in water and watch.

The cost of various soil operations, excavating, transplant-
ing, trenching, digging, and the many forms of soil tillage,
are of considerable importance and involve a large expenditure,
therefore any problem based on the following data will prove
instructive.

Cubic Feet of Rock or Soil to weigh 1 ton

Cubic feet

Clayey surface soil, when it has been compressed wet - 16 to 18

’s 'y in tillage, but not recently stlned - 18, 20

’s na 100se state - - 20, 23

C()mmon earth, unstirred - - - - - 23, 25
ys in a loose state - - - - 25, 275

Common gravel - - - - - - 19, 20

Dry peat - - - - - - - 60, 72

Dry sand - - - - - - - 23, 25

Gravelly clay - - - - - 17,018

Mrey chalk (in the qohd) - . - - - 13 ., 15

Limestone - - - - - 13,

‘ ) f 107
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Cubic Feet of Rock or Soil to weigh 1 ton (coutinued)— (Cubic feet
Marl - - - - - - - 19ty %I
Rough water gravel - - - - 147, 16
Sandy loam - - ) - 210, 225
Sandy soil, unstirred, wet - - 13 ,, 15
5 loose, wet - - 15 ,, 165
Sandstone (1n the solld) - - - - 14, 16
Shale - - - - - 12, 14
Wet peat - - - - - - - 33, 36
Wet sand - - - - - - - 17,19

Comparative, Absorptive, Evaporative, and Hygroscopic
Power of Smls

i
|
|
|
|

| ‘ 5 g = i .
.‘ s 4 | 30E 2 L Sg8 | 2%
’ C 5 1 Es | BSR Bey,  ESE | B<
f 8 | =3 | ®Fy oS3l | Bge | wEE
‘ o H .?:".3 T::?uz E < : : g ?1'»: { E g 4
| | 5 © e §2° | B5E% | g58° i 8°:
-8 3% 525 538 | 3FE 0 gEn
‘ R PO | Ada Ao+ T3S I ASe
! ! . N |
; Silicious sand - 265 | 273 25 88 46 00
‘ Calcareous sand | 264  31°8 29 7% 1 47 . 03
| Sandy clay - 260 388 40 5 o 51 ' 21
| Strong clay - | 256 @ 404 50 46 | 69 | 25
| Loamy arable ' ‘ ‘ | ‘
| osoil - .1 240 ° 408 52 46 | T8 30
| Garden soil 233 484 89 | 32 112 35
} Humus - - i 1-87 501 | 190 2 175 | 80

Estimated Percentage of Elementary Substances in the
Barth’'s Croust

1. Silica 530
2. Alumina 190
3. Lime - 63
4. Magnesia - - 58
5. Soda R R R . At 25
6. Potash - - - . B . 24
7. Carbonic anhydride - - ;
8. Iron oxides - - . B ] o
9. Sulphuric anhydride - - : J {
10. (Chlorides) - . .
11. Other bodies - - - - N 35
100-0

W W
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Soil Temperature
. Tll\vp daily range of temperature affects soil only to a depth
cof 3 fty The annual range pene?rates 40 ft., but has little
.influence beyond 35 ft. The summer heat reaches 24 ft. deep
at 4th January, the winter cold at 13th J uly, thus reversing
.the seasons. At 3 ft. deep the mean summer temperature is
37° F., mean winter temperature 37" T

The average annual mean at 3 ft. is 45°8

s 1) 6 ft. s 46°1
IR 3} 12 ft. sy 46°4
. ., 24 ft. ,, 469

Proximate Constituents of & Typical Loam Soil

Sand, 50 per cent. Clay, 25 per cent.
Caleic carbonate, 2 per cent. Moisture (hydroscopic), 3 per cent.
Vegetable matter (humus), Gravel, 5 per cent.

5 per cent.

Classification of Soils

Sandy - - - Under 10 per cent. of clay.

Sandy loam - - 10 to 20 vy '

Loam - - - 20 ,, 30 ys '

Clay loam - - - 30 ,, 50 'y '

Strong clay - - over 50 ' ’s

Marly - - - 5 to 20 ye of calcic carbonate.
Calcareous - - over 20 ' 's

Humus - - - s 5 ay of vegetable matter.

Power of Soils to contain Water

|
A (,ubl‘cvf;iogohtsof Soil A Cubic Foot

T | WetDE_arth

contamns
In th In th |
Dr)Ir1 St:te. \Ve[tlét:te, of Water }

¥
Lbs. Lbs. ! Lbs. |
Silicious sand - - - | 1I1'3 136°1 273 |
Calcareous sand - - 1 1136 141-3 318 (
Sandy clay - - - 0978 1297 388
Loamy clay - - - 885 1241 414
Pure grey clay - - - 752 1158 483 [
Humus - - - - 34-8 817 501

Garden mould - - - 68°7 10277 484 ’
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The Analysis of a Typical Loam is as follows :—

Insoluble silicates :md s.md
Alumina -

Lime

Magnesia

Soda

Potash

Carbonic anhydr ide
Ferric oxide -
Sulphuric anhydrl(k -
Chlorine - -
Phosphoric anhydr 1de

Organic matter and water of cumbma.tlun

IOGJ o
358
123
112
1-20
080
0-92
341
0-09
trace
0°38
366

Composition of an average Clay Soil (Avr-dried)

Moisture - -
Organic matter
Nitrogen -
Phosphoric acid
Potash -
Calcium carbonate
Magnesia - -
Alumina

Iron oxide - -
Oxide of mauganese
Sulphuric acid
Chlorine

Phosphoric acid, solul)le lpel cent. umlc acid
Potash, soluble, 1 per cent. citric acid

- 650 per cent.
. 00

0-27

- 0026

3

In some experiments at Harpenden the following results
were obtained regarding soil temperatures at various depths,

on hoed and untouched plots.

grade.
Air - \
Temperature. Un-

Depth. touched.

30° pin. | 30
3in. | 305
6 in. ’ 27-0°

18° Yyin. ; 175°
3in 16-7°
6 in \ 158°

i
|
|
|

Readings are in degrees Centi-

Soil Temperatures,

Hoed
Hoed O
\"v'“;ekl'y'" Thce Tines
315° | 315°
29-8° 28°8°
265° 24-0°
17:0° \ 17°0°
163° | 162°
15°5° l 15°5°

LY}

Date.

1910,

’Oth June

27th June

w o
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Similar experiments with grass land and bare land resulted

s fcllowy :—

VNN prT T T T X I
y Soil Temperatures. !
| —— e - } Date.
Depth, Grass Land’ | Bare Land. [
T N T Ad-’lgxu. 777:
§in. 137 175 ! 24th Sept.
3 in. 125° 125 ‘
6 in. 12-5° 12-25 ‘ |
4 in. 15°5° 17 0° | 5th Oct. |
3in. 15-0°
6 in. 14-5°

!

A man w1ll dig and fill 1nt0 car tb or bauows the followm"
juantities, in a day of ten hours:—

Nand - - - - 12 cub. yds.
Earth (easily got) - ) - 11 .
Strong clay - } 9 »
Hard earth or dm.ll\ 7 ',
Soft stone - 4 'y
Hard stone - 2,
Very hard stone r,

Lrench Gardes
In the making of a French garden, one half acre will
‘equire 400 frame lights and about 1,500 cloches or bell jars
‘or forcing, entailing a capital expenditure of about £320,
vhile the cost of the pure horse manure required per annum
#ill run to an additional £100.
Lurfing and Seeding Lawies
Two methods arve adaptable to the formation of lawns,
surfing or seeding.  In the former case the cost is about £100
ser acre, whereas seeding will cost, say, £11 per acre accord-
ng to the qudntlty of seed used ; without including the cost
f preparing the ground in elthel case.

Maorl and Gravel Pits

Chalk and clay marls,when prevalent, are largely used for soil
mprovement, having a manurial value, in addition to altering
she mechanical texture of the soils to which they are applied.

Voo ) )
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In excavating marl, clay, and gravel pits the sides are
sloped, so as to prevent the upper edges from falling in. |

Gravel is in continuous demand for road-making, ars, as
with marl or clay, excavations assume various shapes.

To find how many cubic yauds have been dug out of a
gravel pit, when the top and bottom of the pit are rectangular,
in which case the pit is regarded as a prismoid.

Rure.—To the sum of the areas of the top and bottom, add
four times the area of a section half-way between them;
multiply this sum by the mean perpendicular depth, and one-
sixth of the product will be the solidity.

Nore.—When the sides and ends are regularly sloped, the
length of the middle section will be equal to half the sum of
the lengths of the top and bottom, and its breadth equal to
half the sum of their breadths. Should the inclination of the
sides and ends be not regular, the length and breadth of the
middle section must be found by actual measurement, A
mean depth will be found by taking several depths, at equal
distance from each other, and dividing their sum by their
number.

Ex.—A gravel pit measures 1727 ft. in length, and 43-5 ft.
in breadth at the top ; the length of the middle section is 132-2
ft. and it is 42°6 ft. in breadth. How many cubic yards of gravel
will be dug out of the pit, its mean perpendicular height being
144 6.7 (dns. 3,010 c. yds. nearly.)

Earthworms

Darwin estimmated the number of earthworms in an acre of
garden soil at 53,000, and it has been found that the amount
of soil brought up by them and deposited in g, fine state
amounted to 7:4563 lbs. per square yard, What quantity of
soil would this represent per acre? (duns. 322 cwt. nearly.)

If the amount of soil brought up by earthworms in ten
years is suflicient to cover an acre of ground with a uniform
layer 14 in. deep, how long would it take to cover the surface
to a depth of 1 ft. 7 (dwns. 85% years.)

'
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' Draining

Th advantages of draining water-logged soils are very
considerable from the point of View of the cultivator. As
soon as heavily saturated Soils arc relieved of excessive
moisture the temperature at once rises.

Certain aquatic and semi-aquatic plants take up their abode
on wet, undrained land, but after draining these plants soon
disappear, and give place to others of a more useful character.

The warmer the soil the earlier will crops mature, a
matter of very great importance to market gardeners, as the
fact of a certain crop being placed early on the market may
have the effect of more than doubling its value.

The operation of drainage is an expensive one, sunk drains
necessitating the use of pipes costing considerably more than
open drains, The latter, however, have the disadvantage of
taking up valuable space that could be more profitably occupied
by plants, in addition to making harvest operations more
difficult to perform, the risk of breaking machines also being
increased.

A drain is an artificial channel either below or on the sur-
face of the ground, for the conveyance of water from marshes,
bogs, or other water-logged or low-lying ground, and thereby
rendering them adaptable for the cultlvatlon of arable crops.

Drains are made with sloping sides and are almost in-
variably dug by the cubic yard, hence the necessity of ascer-
taining their contents with accuracy.

The ordinary method of measuring them is tu take the
breadths at the top and bottom in difterent places, and their
sum being divided by their number, the quoticnt is considered
as a mean brfadth.

Several depths are similarly measured in different places,
and their sum divided by their number is taken as a mean
depth. Then the length, breadth, and depth being multiplied
together, the last product is taken for the content ; but it is
evident that the process must lead to somewhat erroneous
results.

‘ 8 ¥ !



AGRICULTURAL ARITHMETIC

114

¥ v 01
9 ¢ 8
[t 619
¢ Pl ¢
oty 9
9 6 ¢
6 81 ¢
or ¥U ¥
¢ gl @
g €
L L8
0 91 ¢ .
¥ Ol ¥
€9 ¢
v s ¥
310% 12d

a8vuierqg jo
1500 0],

0 Lt
¢ 61 ¢
L cre
L
¥ ¢ &
9 FILE
¢ 8 ¢
9 & ¢
0L 61 0
-6 1 1
I I11
9 811
P o9t i
L 611
» sy
‘000t 1ad
sof je
sadig urvrq
Jo 150D

FO6'C i
0F9'%
e ard
P0% |
FLOT
e8|
L G
S AR !
099 |
9GL i
LEO‘T ,
|
(1] (30 I
08T X
N |

240y Jad
paainbaxsadig
urer(] yaul-ze

12quin x :

¥ LG g |
Foery L
¥ L oe | ¢ |
1 éle | ¢ |
9 %8 9 |
0o <1LE 9 |
Fce |8
¥ 113 L
yart | oot |
0% 3 | e |
A TR )
9 8 & | W ~
0 ¥ & PE
$ 98 | 0L |
5 0% v o
S |
P sV wvmo wcw_%M:U
10D 18d 1507y

.w.—UAa
aad
SpO¥

9 ¢
9 @
6 ©
0 €
0 €
0 €
€ &
9 ¥
9 ¥
O ¥
0 ¥
6 g
9 ¢
up o 4

surel(p

Jo
ydaq

auoy wod sbvuvg puvg fo 0.y buronoys

redy
surel(]
Jo
[WUEISI(]

(VLN

*
V

- Kep S[pavad suoneua], ‘
- Ao oatsoype gy |-
Keo sjqetag
£r[o 9308 9014
wreo] LB
Wweop WISy
weoy A[[0ARIE) |
weoy ojqeLy
pues A[@aeld asoory
- - puss Apoaead os1eo)
wreoy YR 1308
weol Apuey |
weoy Aprewt 4q3ry |
weo] £)oavad gydry |



DRAINING 115

Pipe Drains

’
»The underdraining of agricultural land is best and most

econoryically effected by drain pjpes. The sizes of the pipes
used are governed by the length and depth of the drains, the
rate of fall, distance between the drains, porosity of soil, rain-
fall, and whether the ground contains springs of water.

The great bulk of the water enters the pipes at the joints,
which rarely exceed one-tenth of an inch on the whole ¢ircum-
ference. With 2-in. pipes this would represent an opening equal
to six-tenths of a square inch, so that in 100 yds. length of drain

; composed of pipes 12 in. long there would be 300 such openings,

| thereby accounting for a total inlet area of about 200 sq. in.

' 2in. pipes are generally used for minor drains not exceed-
ing 12 to 15 ch. in length; while the main drain pipes
vary from 3 to 6 in.

The size of the main pipes may, for ordinary drainage, be
calculated from the following formula :—

a=number of minor drains.

b = diameter of minor drain pipes.

x = size of main drain pipes.

Then &=~/ x 3. ‘

Ex.—Required the size of a main drain pipe tolcarry 25
2-in. drains. ! e N Y

Then a=25.
b=21n.
v =size of main drain pipes.
r=A/axib
=A25xEx2
-
¢ =5 in. size of main drain pipe.

The relatlon of the diameter, length, and fall of a drain to
the amount of water it is capable of discharging may be com-
puted by the aid of the following formula :—

velocity of discharge =48 \/_d{‘
1+354d

Quantity of discharge @ = 48a\/1 _:lg;d.
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Where » = velocity of discharge in feet per second.
d = diameter of drain in feet.
J=total fall of drain in feet.
a=area of crogs séetion of drain,
q = discharge in cubic feet per second.

The formula for calculating the discharge of water in
gallons per minute through straight, or nearly straight, long
lengths of circular smooth pipes is as follows :—

d = distance of pipes in inches.
y=length in yards.
/v =head in feet.

Then discharge = 17'()5{\/“;ll~

Ex.—If drains 3 ft. deep, width at top 14 in,, width at
bottom 3 in., and a mean width of 8% in. amount in total
length to 5,740 ch.; what is the total amount of earth ex-
cavated? (sns. 29,816 c. yds. nearly.)

7o obtarn size of Main Pipes
Multiply the square root of the number of small drains (of
fair average length) by the diameter of small pipes; this gives
the diameter of main.
Thus, if N =number of small drains.
D = diameter of small pipes.
M = diameter of main.
Then M=~/NxD,.

Framples
‘What is the total cost of laying 146 rods of drains, 18 ft.

apart and 3 ft. deep, from the following estimate ?

Labour of cutting and filling at 6d. per rod.
Drain pipes at 25s. per 1,000.

Haulage at 3s. per 1,000.

Pipe laying and finishing at 1d. per rod.
Extra for mains, 2s. 6d.

Iron outlet pipes and masoury, 1s. 6d.

Superintendence, 5s. v
(dns. £8. 1s. 8d.)

’ , ooy
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\Yhat is the coust per acre of draining a clay seil, the
. pipes being laid at a depth of 2 ft. 6 in,, and 15 ft. apart?
(4ns. Yhout £14.)

If on loose gravelly suil draths are placed at a depth of
4 ft. 3 in., on friable loam 3 ft. 6 in., ou clayey loam 3 ft., and
on stiff adhesive clay 2 ft. 6 in,, what is the average depth at
which these drains are placed? (dus. 3 ft. 4 in. nearly.)

What number of 12-in. drain pipes will be required to
drain an acre of ground, the drains being set 24 ft. apart or
equal to a total length of 110 rods per acre; and what would
be the cost of the pipes at 30s. per 1,0007 (dns. 1,815;
£2. 14s. 6d.)

Given the following particulars, what will be the cost of
draining a 5-ac. field, the subsoil consisting of clayey loam!?
Distance of drains apart, 21 ft. (equal to 125 rods per acre);
depth of drains, 3 fbt.; cost per rod of cutting and filling,
63d. ; and cost of pipes, 50s. per 1,000, (dns. £31. 8s. 2d.)

If on loose gravelly soil drvains ave placed 60 ft. apart,
on friable loam 30 ft. apart, on clayey loam 21 ft. apart,
and on stiff adhesive clay 16 ft. apart, what is the average
distance apart 7 (dus. 32 ft. nearly.)

Lipe Dvains.~—Pipes of various shapes and sizes ave
used, but the eylindrical form 1s considered best.

Fia. 38.

In section, the bottom should be just wide enough to
%eceive the pipes.  Pipe drains are undoubtedly the most
efficient and cheapest form of drain.
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In all forms of drains the excavation should be reduced
to a minimum. The average dimensions for a depth of ft.
are: Width at top 14 in., width at bottom 3 in., ;md a
mean width of 8} in. These'dimensions require 1 to 3 c. yds.
of earth to be excavated for eachod of drain.

RUBBLE

Fia. 40.

The distance apart at which drains are laid varies greatly
according to the porosity of the soil. A drain laid in a clay
soil will draw from 2 to 3 "times its own depth on each side of
it, while in a good sandy loam it will draw from b to 6 times
its own depth. How many feet, therefore, would a drain
2 ft. 6 in. deep in a clay soil draw ; and one 3 ft. 6 in. deep,
in a good sandy loam ?
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To obtain the number of small pipes required per acre
divide the number of square feet per acre by the distance apart
in feef\ of the drains to be laid ; this gives the number of pipes
1 ft. long required per acre. ’

What number of pipes '14 in. long per acre would be
required for drains 18 ft. apart? (dns. 2,075.)

It is estimated that where thorough drainage is practised,
tile drains will remove from the soil quite 1 in. of water per
day. Allowing nothing for evaporation how many inches of

T
2 7

RUBBLE .~

TFic. 41,

water would this represent per month, and what would be the
weight of same per acre ! (dus. 7in.; T07°7 tons.)

Inches of Depth. Cl\bl‘icf;z‘et per Tous per Acre. Imp;;a}l\cGr:}lons
; [

1 3,630 1011 22,635

5 18,150 5055 113,174

10 36,300 10110 226,349

12 43,560 12132 271,619

24 87,120 2426-4 543,238

28 101,640 28308 633,777

34 123,420 34374 769,587

4 38 137,940 3841-8 860,126




i20 AGRICULTURAL ARITHMETIC

Manures .-‘

Plant food or manure is, required for the growth »f all
plants, but plants under cultivatipn usually demand that the
soil be enriched by the addition of humus or orgaunic matter,
preferably the excrements of the various farm animals.
Where the requisite amount of manure from this source is not
available, ‘“artificial,” or concentrated manures, having an
organic or mineral origin, arve substituted, preferably in con-
junction with farmyard manuve.

Root crops will usually admit of intensive cultivation,
thereby demanding large applications of manurial ingredients,
while, on the other hand, if any attempt is made to overfeed
cereal and leguminous crops, considerable harm may be done
and the quality and value of the produce seriously affected.

The essential plant foods most deficient in soils, and
which crops are continually removing, arc nitrogen, phosphoric
acid, and potash. The form in which these ingredients are
supplied depends largely upon the variety and character of the
crop grown, also the chemical and physical property of the soil
under consideration.

On p. 139 the quantities of manure ordinarily applied to
the various crops are shown.

In arranging for manurial demonstrations in schools for
the purpose of demonstrating to students the action of special
manures, nothing is more appropriate than the * Eight Plot
System " as follows :—

Plot 1. No manurc (for comparison).
» 2. 1 ewt. nitrate of soda.
w 3.9 ,, superphosphate,

s 4+ 3 ,, kainit,

» 9.1, nitrate and D cwt. superphosphate.

5 6.1 . nitrate and 3 cwt. kainit.

» 1.5, superphosphate and 3 cwt. kainit.

w 8.1 ,, nitrate, 5 ewt. superphosphate, and 3 cwt. |

kainit.
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The quantities mentioned above are at rate per acre.
Thc test may be carried out with any nitrogenous manure
(e.g., \nitrate of soda or sulphate of ammoma) with any
phosphatic manure (e.g., superphosphate or basic slag), and
with any potassic manure (¢l¢., kainit or sulphate of potash).

When the'crop is mature the effects of the nitrate may he
ascertained as follows :—

Compare plots 1 and 2 for the result of using nitrates alone.

Compare plots 3 and 5 for the result of using nitrates with
superphosphate.

Compare plots 4 and 6 for the result of using nitrates with
kainit.

Compare plots T and 8 for the result of using nitrates with
both superphosphate and kainit.

Similar information is found for superphosphate by taking
the plots as follows: 1 and 3, 2 and 5, 4 and 7, 6 and 8;
and for kainit by taking plots 1 and 4, 2 and 6, 3 and 7, 5 and
8. By omitting three plots (2, 3, 4) and having only five
(1, 5, 6, 7, 8) serviceable infor matlon will also be obtained for
many practical purposes, for the test will show the effect of :-—

Ist. Using a general mixture (by comparing plots 1 and 8).

2nd. Of omitting nitrogen (by comparing plots 8 and 7).

3rd. Of omitting phosphate (by comparing plots 8 and 6).

4th. Of omitting potash (by comparing plots 8 and 5).

The accompanying table gives the various equivalent
dressings of manure :—

{‘ Equivalent Quantity. ‘
3 Quantity of Manure - i |
per Acre. | Squale Rod | S Yard
quare Yard |
' Per Rood. | Pexch (approximate).

N i
{ Cwt. Lbs. Lbs. Oz.
1 28 e ?:

‘ 2 56 13 § |
4 112 i 1%

6 168 43 2% X‘

@ 8 224 ' 5% 3 |
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, ! The Valuation o Artificial Hanures

TYe “unit” may be taken to be one per cent. (1 °/) or
the hundredth part of a ton of the valuable substance in a
manure.

RuLe.—To find the value of a unit divide the price per

ton by the percentage composition of the manure.

NITROGENOUS MANURES

1. Sulphate of ammonia costs, say, £12. 10s. a ton, and
contains 235 per cent. of ammonia ; therefore the price of a

. - £12. 10s.
unit of ammonia is - - - - oy = 10s.
. o . £12. 10s.
Or in terms of nitrogen - - - T 12s. 6d.

becaunse 17 parts of ammonia contain 14 of nitrogen.

2. Nitrate of soda costs, say, £10. 10s. a ton, and contains
15°5 per cent. of nitrogen; therefore the price of a unit of

. . £10. 10s. R
nitrogen is - - - - - 55 = 13s 6d
£10. 10s.
Or in terms of ammonia - - - _18'_sz 11s. 2d.

3. Nitrate of lime costs, say, £9. 10s. a ton, and contains
about 14 per cent. nitrogen ; therefore the price of a unit of

. . £9.10s.
nitrogen is - - - - - iz = 13s. 7d.
£9. 10s.
Or in terms of ammonia - - - %175~: 11s. 2d.

4. Calcium cyanamide, or nitrolim, London guaranteed
grade, contains 20 per cent. nitrogen, and costs, say, £11, 15s.

. . . £11. 15s.
a ton ; therefore the price of a unit of nitrogen =5y = 1s. 9d.
Or i s of . £11.15s.
r in terms of ammonia - - - —o33 = 9s 8d.

PHOSPHATIC MANURES

5. Superphosphate, 35 per cent. soluble phosphate, costs,
say, £3. 5s. per ton ; therefore the price of a unit of soluble
£3. 5s.
.phosphate is - - - - - 35 =1s. 10d.

Yo, . '
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6. Bone meal containing & per cent. ammonia and 50 per

cent. insoluble phosphate costs, say, £5. 10s. per ton. Valuing * R
the ammonia at 10s. per unit, we get 10s. x 5=42.10s. ; there. =
fore the value of the insoluble phosphate is the difference 3
between £3. 10s. and £2. 10s. =43, anc‘I the price of a unit
£3
of insoluble phosphate - - - - - = pg=ls 2d.
7. Dissolved bones contain 4 per cent. ammonia x 10s. =£2 0 0
20 per cent. soluble phosphate x 2s. 10d. - - = 216 8
and 14 per cent. insoluble phosphate x 1s. 2d. - = 016 4
£513 0

Dissolved bones should be guaranteed to be ‘“made from raw bones
and acid only.” The soluble phosphate in dissolved bones is usually
valued at ls. per unit more than in superphosphate, although chemi-
cally speaking it is exactly the same thing.

PoTasH MANURES

8. Kainit containing 123 per cent. potash costs, say,
. . £ 5s.
£2. 5s. a ton; therefore the price of a unit of putash is ~1~2_; =3s. 7d
9. Sulphate of potash containing 40 per cent. pure sulphate
and 50 per cent. potash costs, say, £10 a ton; therefore the
. . £10
price of a unit of potash - - - - = xg=dss

Manure Values

The approximate Unit Values of Fertilising Constituents
are as follows :—
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What is the value of sulphate of ammonia containing 19 &

per cent. of ammonia ?
What is the value of basic slag conta’ning 30-8 per‘cent.

insoluble phosphate ? >

‘What is the value of bone meal containing 4'60 per cent.
nitrogen, 44'7 per cent. insoluble phosphate !

‘What is the value of a special mangel manure containing
3:70 per cent. nitrogen, 12-5 per cent. soluble phosphates,
1-15 per cent. insoluble phosphate?

Answers to Manwre alues

Sulphate of ammonia=19-8 x 10s. 9d. =£10. 13s. nearly.

Bastc slag =308 x 1s. 3d.=£1. 18s.
Bone meal =146 x 4s. 6d. +1s. 3d. x 44'7=£86. 2s. nearly.
Special manure =37 x 14s. +12°5 x 2s. + 1'75 x 1s, 3d. =£3. 11s.

The following are estimated to be the manurial constituents
per 1,000 parts of the various farmyard manures : —

l Cattle. J Horse, ‘ Sheep. ‘ Pig.

Solid. }Liquid. Solid. {Liquid.| Solid. |Liquid.| Solid, |Liquid.

o é S e
Water - - 1838-0,9380,7570/901-0 (675 0;‘872 0[820 ‘0/967-0
Nitrogen - 29| 58 44| 155| 55 195 70| 43
Potash 1 Of 49! 35 150 13| 226| 26| 83
Phosphoric a.cul 1 7‘ J 35| .. 31 41| 07

What quantity of each of these constituents is there in
1 ton of each of the different manures? v
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128 ' AGRICULTURAL ARITHMETIC

The cost per Ib. of the various manurial constituents is
>

approximately as follows :— N
Nitrogen - - - -7 . 63d. perlb. T
Phosphoric acid - - - - lid.

Potash - - R T -o24d

A horse produces 12 tons of manure in the vear.

An ox fed in loose box produces from 20 to 30 c. yds. of
dung per year, according to the quantity of litter given.

The amount of farmyard manure made during the winter
months in the homestead, where there is a fair allowance of
litter, will amount to about 6 to 8 tons per head of live stock
of all kinds.

A cubic yard of farmyard manure in the heap weighs
from 12 to 16 cwt.

1 ton of farmyard manure may contain :—

Nitrogen - - - - - 9to 15 s,
Potash - - - - - - 9,15,
Phosphoric acid . - - - 4, 9,

Solid and Liguid Manwre produced by Stock per dnnum

Solid. Liquid,
Horse - - - 12,000 1bs. 4,000 1bs.
Cow - - - 20,000 ,, 8,000 ,,
Sheep - - - 760 ,, 380 ,,
Pig - - - 1,800 ,, 1,200 ,,

Heiden found that the average of thirty cattle was 88 lbs.
solid and 21 1bs. liquid, total 109 Ibs. manuare daily.

Weights of Manures per Bushel

Gmano - 65 1bs.
Bone superphosphate . . - EEE SN
Mineral 'y - - . -85,
Nitrate of soda - - - - - 87,
Sulphate of ammonia - - . - 60,
Kainit - . . - - - 82,
Slag phosphate - - - - - 4T,
Lime (average) - . - - - 90
(ias lime - - - - - 62
Nitrate of lime - - - . -28 .
Caleium cyanamide - - . - 88,

]

et



MANURES 129
Manures to Apply per Acre
Sulphate of iLIlN)nizL 1 to 14 cwt.
Nitrate of soda 1,1,
Sulphate of potash - ) 1,2
Muriate of potash 13,2
Kainit 3,3
Superphosphate 3,5
) Basic slag 4,6,
Salt - 1,2,
Soot - 30 ,, 40 bus,
Plant Foods Removed by Crops in Lbs. per dere
| Weight of Quantities remaved in Lbs, per Acre.
Crop
Crop (approximate) ‘ : — |
perLk;c.re. Nitrogen. ‘ Potash. | I h;)\sgﬁimcli Lime, }‘
S Tt I |
Hay - 3,300 47 51 ) 12 ‘ 32
Mangels 67,500 149 300 ) 53 43 ‘
Oats - 4,800 32 46 1 19 12 !
Swedes - 36,000 98 80 29 42 1
Wheat - 5,000 50 ‘ 28 } 22 | 9 ‘<
|

Analysis of an Averaye Sample of Fresh Dung
AN

Organic matter - -
Dry matter - - -
Nitrogen, total - -

’y

I

3

L]

insoluble

soluble proteid
ammoniacal
nitrate and amide

Potash., total -
,,»  solable -
Phosphoric acid, total

vy

soluble

LR

1638 per cent. :

22449
439
BT,
022,
065,
035 .
435
339,
271
138
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The cost per lb. of the various manurial constituents is
~

approximately as follows :— .
Nitrogen . - - - 7. 63d. per b,y
Phosphoric acid - “- . - 1id.

Potash - . -8 - - 24d.

A horse produces 12 tons of manure in the year.

An ox fed in loose box produces from 20 to 30 c. yds. of
dung per year, according to the quantity of litter given.

The amount of farmyard manure made during the winter
months in the homestead, where there is a fair allowance of
litter, will amount to about 6 to 8 tons per head of live stock
of all kinds.

A cubic yard of farmyard manuve in the heap weighs
from 12 to 16 cwt.

1 ton of farmyard manure may contain :—

Nitrogen - - - - - 9to 15 lbs.
Potash - - . - . - 9,15 ,,
Phosphoric acid - - - - 4,09,

Solid and Liquid Manure produced by Stock per Annum

Solid. Liquid.
Horse - - - 12,000 1bs. 4,000 tbs.
Cow - - - 20,000 ,, 8,000 ,,
Sheep - - - 760 ,, 380 ,,
Pig - - - 1,800 ,, 1,200 ,,

Heiden found that the average of thirty cattle was 88 Ibs.
solid and 21 1Ibs. liquid, total 109 Ibs. manure daily.

Weiyhts of Manures per Bushel

Guano - - - - 65 1bs.
Bone superphosphate - - - - T,
Mineral ' - - - R ¢ T
Nitrate of soda - - - - - 87,
Sulphate of ammonia - - - - 60,
Kainit - - - - - - 82
Slag phosphate - - - - - 47,
Lime (average) - - - - - 90
(ras lime - . - - . - 62,
Nitrate of lime - - - - - 28 .
Calcium cyanamide - . - - 88 .
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Monwres to dpply per dere
sulphate of amMonia - - -1 told cwt.
Nitrate of soda - - - -1, 4,
Sulphate of potash - - . - 1%, 2,
Muriate of potash - % - . -2,
Kainit - - - - -3 .5 .,
Superphosphate - - - -3 L5 .
Basic slag - - - - 4,6,
Salt - . . - -1 2,
Soot - - - - - 30 ,, 40 bus,
Plant Foods Removed by Crops w1 Lbs. per Acre
| Weight of Quantities removed in Lbs, per Acre. "
Crop
Crop. (approximate) | ! g — !
pe}gzre. Nitrogen. j Potash. } Phgigs?ncj‘ Lime i
e ‘ R e — !
Hay - -| 3,300 47 sl | om |
Mangels - | 67,500 149 300 | 53 1 43 |
OQats - . 4,800 52 19 [
Swedes- - | 36,000 98 s o2 42 |
Wheat - - | 5,000 50 w2 |9
1 I

Aunalysis of an dveraye Sample of resh Dung

Organic matter - - - - 16-38 per cent.
Dry matter - - - - 2249
Nitrogen, total - - - 439,
v insoluble - - - 317,
o soluble proteid . . 022,
" ammoniacal - - - 0gs
’ nitrate and amide - - 035,
Potash, total - - - - ‘435 ,,
s soluble - - . - 330,
Phosphoric acid, total - - - 271,

» ;»  soluble - - 138,
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- Seeds

Seeds possessing,‘\;i they do, great variation in size, form,
and colour may be put to a variety of purposes in school. Those
of larger size such as beans, paize, marrows, etc., may even be
made to represent different money values, and so provide younger
children with demonstrations in practical arithmetic, including
addition, subtraction, multiplication, division, etc.

Seeds, if sound and properly ripened, will germinate when
supplied with an adequate amount of heat, air, and moisture,
in keeping with their requirements. Sceds, however, often
fail to germinate, among the chief reasons being that many
are imperfectly developed and matured, or their vitality is
weakened owing to improper storage.

The purity of samples is anothier point deserving attention,
as any seeds foreign to the sample—as, for example, weed
seeds, seeds of other plants, or varieties different in character
to the true type of the seed purchased—must be regarded as an
impurity or an adulteration. Tmpurities may be either uscless,
such as husks, chaff, and dirt, or worse than useless, as in the case
of weed seeds. 1In any case if the sample contains b per cent.
of foreign matter in every 100 lbs. the purchaser pays for 5 lbs,
of something which is not the true seed he intends to use.

The depth at which seeds germinate will depend largely
upon the extent to which moisture and air are retained in
contact with the seeds, as should the tilth be composed of
large rough particles of soil they cannot possibly germinate,
except when showers of rain are continuous from day to day,
and even so the seedlings are apt to perish later.

Given volumes of seeds vary in weight according to their
individual wejghts and the density of the whole. Thus rarely
is it found that a bushel of seeds of the same variety of plant,
grown under varying conditions of soil and climate, are even
identical. These remarks may be similarly applied to fruits
and potato tubers.

The quantity of seed to sow per acre is also variable for
rdasons already stated. TIn districts where birds and field
mic‘e abound, or on lzmd‘ infested with wire-worm, heavier
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seedings are necessary, while the season at which seeds are
sown and the fertility of the soil are alsg<ontrolling factors.

In the purchase of seeds two important factors have to be
considered, purity and "elmlnatlon capacity. Given 100
seeds, 80 of which contain grains and 20 of which are mere
husks, then the purity is only 80 per cent. On the other
hand, the highest possible germination capacity for such a
sample would be 100 per cent., not 80 per cent., because the
husks are left out of consideration.

Both purity and germination capacity are required to
be known before purchasing, and the two together constitute
the true value of the seed. To obtain the percentage true
value multiply the percentage germination capacity by the
percentage purity and divide by 100:—

' GxP
100~

Two samples of perennial rye grass seed, called respectively
A and B, are offered at 1s. 5d. and 1s. 8d. per lb. respectively.
The purity of A was 76 per cent, and its germination
capacity 68 per cent. Its real percentage value is therefore
76 x 68

True value=

=51-G.
100
B is of 88 per cent. purity and 83 per cent. germination
capacity ; its real value being 8%%()§3 730.

The prices should be in the proportion of 516 to 73°0.
This is not so, however, for assuming that Is. 8d. per 1b. is a
correct price to pay for sample B, the price of A should be:—

516

Is. 8. x 2 - =1s. 2d.
730

]

A farmer purchases 1 1lb. of eabbage sced having a
germination percentage of 96. On testing a sample of old
seed in stock he finds it to have a germination percentage
of 32. How much of the latter seed will the farmer have to
sow to equal the 1 1b, of better quality seed?

Two samples of clover seed, one Russian and one English,
and claimed to be of equal merit, were offered hy a SQO(]SI}/I:IH
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at 104d. per Ib. The purity of the Russian sample was found
to de 87 per cent. aNd the germination capacity 90 per cent. ;
the purity of the Englixh sample was 92 per cent. and the germi-
nation capacity 79 per cent. Cdmpare the real value of each
of the samples. (duns. Russihn =108 times English nearly.)

Quantities of Agricultural Seeds required per Statute Acre

[ Barley - - - - - - 3 bus.
Broom - - - - - - 25 1bs.
Buckwheat - - - - - 2 bus.
Burnet - - - - - - 401bs.
Cabbage, drill - - - - 4 to 6 lbs.

' for transplantmg - Co- - 11b. '
Carrot - - - - - - 81bs.
Chicory - - - - - - 8lbs.
Clover - - - - - - 16 to 20 lbs.
Fenugreek - - - - - 30 Jbs.

Flax - - - - - - 2bus.

Furze, for cover - - - - 30 lbs.
,, for fodder - - - - 40 to 50 1bs,

Grasses and clovers for 1 year’s ley - - 20 1bs.

ys ’y 2 ' - - 24 1bs.

3 ' - - 32 1bs.

Grass sceds for permanent pasture - - 40 lbs.

v ,, temporary pastuxe - - 25 to 40 1bs.
Hungarian forage grass - - - 28 to 40 Ibs.
Kidney vetch - - - - - 25 to 30 lbs.
Kohl rabi - - - - - - 4 lbs.
Linseed - - - - - - 2 bus.
Lucerne - - - - - 20 to 28 1bs.
Lupin - - - - - - 2 bus.
Maize - - . - - 1to 14 bus.
Mangel wurzel - - - - 8to 10 lbs.
Mustard - - - - - - 20 Ibs.

Oats - - - - - - 4 bus.
Parsnip - - - - 81bs.
Peas 2 to 3 bus.
Potatoes 14 cwt.
Rape - - - . - - 6 lbs.

Rye grass - - - - - - 3 bus.
Sainfoin, iy husk - - - - - 3 bus.

. milled - - - - - 56 1bs.
Sorghumn, drill - - - - - 15 1bs.

v broadcast - - - - 26 1bs.
Spurrey - - - - - - 15 1bs.
Sugar beet - - - - - 12 1bs.
Sunflower - - - - - - 81bs.
Swede - - - - - 3or¢lbs.

» Trifolium mcmrnatum - - - - 24 to 28 1bs.
Turnip, yellow or white - - - - 3or4lbs.

Whedt - - - - - 2% bus.

*
O
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Mixture for Permanent P}t;uture

acre

s
Light *| Medium | Strong | General | Renovat-
Soil. S‘)il. Soil. Purposes. |ing Seeds.
Lbs. Lbs. Lbs. Lbs. Lbs.
per Acre, | per Acre. | per Acre. | per Acre. | per Acre.
Red clover (Trifolium 1 1 1 1
pratense)
Cowgrass  (Trifolium 1 1 1 1 3
pratense perenne)
Cowgrass (late flower- 1 14 14 13 ¥
ing variety)
White clover (Tri- 1% 13 2 JEX 1
folium repens)
Alsike (Trifolium hy- 1 1 1 1 4
bridum)
Trefoil (Medicago } } } }
lupulina)
Timothy (Phleum pra- 33 33 33 33 14
tense)
Ttalian rye grass (Lo- 1 1 13 1
Hum italicum)
Perennial rye grass 5 t 7 8 2
(Lolium perenne)
Cocksfoot  (Dactylis 7 7 7 7 2
glomerata)
Meadow fescue (Fes- 3 3 3 3 2
tuca pratensis)
Tall fescue (Festuca 3 3 3% 2 3
elatior)
Hard fescue (Festuca 3 3 3 34 1
duriuscula)
Sheep’s fescue (Festuca 1 3 i
ovina tenuifolia)
Crested dogstail (Cyno- 2 3 3 3 }
surus cristatus)
Meadow foxtail (Alo- 3 4 5 3 2
pecurus pratensis)
Wood meadow grass 3 1 Y e
(Poa nemoralis) ¢
Rough-stalked meadow 1 1} 1 $ %
grass (Poa trivialis) :
Sweet, vernal (Anthox- 1
anthum odoratum)
Weight of seed per 37 39 42 38 14
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Crops

The successful culjvation of any particular crop is depend-
ent upon a great variety of circwhstances, over many of which
the grower has no control. !

The quantity of seed necessary to sow per acre depends
not only on the germination capacity, but on the fineness of
the soil particles at the time of sowing, particularly in the
case of small seeds such as those of grasses and legumes.

Yields of produce are largely regulated in keeping with
the fertility of the soil and its special adaptability to the
growth of certain crops. The mechanical texture of the soil
is another important factor, while climate is probably respon-
sible for the greatest variation in yield.

Yield of Crops
Barley— ‘
Average produce per acre =40 to 48 bus., or 10 to 12 sacks, or 5 to
6 qrs.
Average produce of straw =13 to 20 cwt.
Proportion of grain to straw in rick=1 bus. to 21 c. ft.

Cabbages (Drumhead) - - 25 to 35 tons per acre.
Carrots (Belgian) - - - 12 to 15 tons per acre.
Clorers (as green fodder) - - 16 to 18 tons per acre per year.
,»  (as hay) - - - 2 tons first cut, } ton second cut.
('rass (green) - - -7 to 14 tous per acre.
,» (hay) - - - - 13 tons per acre.
Iiddian rye grass (green) - - 12 to 18 tons per acre.
' ,s (hay) - -1 to 2 tons per acre.
Kokl ralz - 10 to 14 tons per acre.
Lucerne - - - - 6 to 8 tons per acre each cut.
Mangels - - - - 30 to 40 tons per acre.
Sugar beet - - - 20 to 30 tons per acre.
Oats—

Weight per bushel 42 Ibs, (ranges fiom 33 Ibs, to 52 Ibs.}.
Average yield per acre=60 to 80 bus., or 15 to 20 sacks, or 7} to
10 grs.
Average produce of straw =20 to 30 cwt. per acre,
Proportion of grain to straw =37 per cent. of grain to 63 per cent.
’ straw and chaff by weight.
Proportion of grain to straw in rick =1 bus. to 16 c. ft.

1
»
L}
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"teld of Crops {continued)—

Parsnips - - - - 9 to 12 tons,per acre.
Potatoes - - - - 8to 15 toy §per acre.
Rape {(green) .- 10 to 20 cons per acre.
Rye (cut green) - - - 4 to 5 tons per acre.
Swedes - - - - 20 to 30 tons per acre.
Sainfoin (green) - - - 10 to 12 tons per acre.
Turnips - - - - 10 to 20 tons per acre.
Vetches (green) - - - 6 to 8 tons per acre.
5»  (hay) . - - 2 tons per acre.

Wheat—
Weight per bushel =60 to 65 1bs.
Average yield per acre =230 bus.
Average produce of straw =25 to 35 cwt. per acre.
Proportion of grain to straw in rick=1 bus. to every 27 c. ft.
Proportion of dressed to tail grain=10:1,

Rye—

Average produce per acre=25 to 30 bus.

Average producc of straw =35 to 40 cwt. per acre.
Maize—

Produces 20 Lo 40 tons of green fodder per acre.
Beans—

Average produce per acre =25 to 40 bus,
Haulm per acre =25 1o 30 cwt.
Grain in rick=1 bus. to 35 ¢, ft.
Peas—
Seed =2 to 3 bus. per acre, 4 to 6 bus, broad-easted.
Weight =63 to 65 lbs. per bushel.
Average produce per acre =230 to 40 hus,
Grain in rick =1 bus. to 35 c. ft.

Crop. No. of Lbs, per Cubic Feet
Cubic Foot. per Ton.
Potatoes - - 34 - - - 65
Carrots - - 31 - - - 72
Turnips . - 31 - - -T2
Swedes - - 34 - . - 65
Mangels - - 35 - - - 63
Hay—
Light - - - - - 300
Medium - - - - - - 280
Solid - - - - - - 260
Very solid - - - - - - 240
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Or divisions for different conditions of compactness may

be used :—
Syuare Stack.
If very compact = - -y +6
If well settled -y +7
If not well settled - - +9

Round Stack.

- + 8
+ 9
=11

The quotient gives trusses, and the number of trusses

divided by 40 gives tons,

The average weights of different kinds of straw after
having been stacked for at least a fortnight are approximately

as follows : —

Proportion of Grain lo Straw

Cubic Feet per Bushel.

Wheat - - 27
Barley - . 21 to 22
Oats - . - 16,18
Beans- - - 35
Peas - - - 35 to 36

Cubic Feet
per Cwt.

- 30to 33
35 ,, 44
. 31,35
- 47,50
44, 48

Distances at which to Plont Fruit Trees Separately
in Medium Soils, and Cost gf Plants

Kind

[ Form J No of i No.
of Fruit. ] of Tree. ] Feet apart. | per Acre.
Apple ; Standard ! 21 J 99
' { Bushor | 8 i 680
| Pyramid ! !
Currant . Bush - 4 2151
Cherry - | Standard | 24 75
Damson -] Bush -] 8 | 680
ol i |
Gooseberry |, - 41 \] 2,151
Pear - Standard [ 22 90
. - - ’ Bush - 8 680
Plum - - | Standard } 18 P 134
Raspberry - ; Canes - 15-ft. rows,: 1,742
r 1 ft. in row|
Strawberry : Runners I'2 £, 6in. | 17,424
‘ | rows,
’ ! 11 ft. inrow|

Average Prices of

Trees.
.
|

£5 to £10 | Per

£4 5, £7 2]
£3,, £5 oo 1
£4 ,, £8 sy
£2. 10s. to
£5

€3to £6 | ,, 1
£5 ,, £16 | ,,

2,, £ i
£5 ,, £10 ’s
£, £2 , 1

100
100

,000
100
100
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Crop. Seed per Acre and per Square Rod.
| g R
Peas 3 bushels per acre.
14 pints per rod.
¢ Parsnips - 6 to 8 lbs. per acre.
\ % to % tb. per rod.
Potatoes 10 to 15 cwt. per acre, accord-
ing to size of tubers.
10 to 12 1bs. per rod.
Rye - - 3 bushels per acre.
3 to 4 pints per rod.
Sainfoin 55 1bs. shelled seed per acre.
1 to } b, per rod.
Tares or 2% to 3 bushels per acre.
vetches 14 to 2 pints per rod.
Trefoil - - 12 to 15 lbs. per acre.
14 oz. per rod.
Trifolium 15 to 20 lbs. per acve.
or crimson 1 1b. {nearly) per rod.
clover

Turnips and !
swedes
|

|
Wheat - -

3 to 4 lbs. per acre.
4 to 4 oz. per rod.

2% to 3 bushels per acre.
14 pints per rod.

ARITHMETIC

Sept. and
Oct., also
March.

April to
May.

: Mar. to Aug,.
' according to
i kind grown
i and district.

: 2
i Sept. toNov.
Springwheat ;
|
: i

Dec. to April.‘

S — -
| Ti Weight 6§ Good”
,c:f Sol?\tx?ug. Se:(ligper Bus‘;loel.
Jan. to 64 to 66 lbs.
April.
March. 18 to 20 lbs.
Feb. to 54 to 58 lbs.
April.
Aug. to 50 to 52 1bs.
Sept.
April to Shelled seed,
May. 60 to 65 1bs.

64 to 68 lbs.

63 to 65 lbs,

62 1bs.

50 1bs.

60 to 64 lbs.
Spring wheat
66 lbs.



’ |
Sditable Soils.

e e | e e e -

Medium soils, reten-
tive of moisture.

Deep, retentive ;
loams. i

(

Friable loams; the |
deeper the better. |

Medium  to hea\'y!
loams. !

v
l

Light chalk and
loams, never on
heavy, clayey
land.

Calcarcous soils, if
not too dry.

Light ealcareous
soils.

Calcareous soils;
sown on stubbles.

Medium loams, well
manured.

Heavy, retentive
loams.
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“APreceding Crop.

Barley or oats. '
b

After any crop.

Wheat, oats, clover,
or cabbage.

Usually grown as
catch crop after
potatoes,  peas,
ete., to provide
sheep feed in
spring.

Barley or oats.

Wheat, oats, or
barley.
Barley, oats, or

wheat.

Any straw crop.

Wheat.

bare fallow,

Clover, roots, or,

5 ewt. super., 2 cwt. sulphate of
2 cwt. sulphate of potash, 3 cwt.

15 tons dung, 5 cwt. basic slag,
3 cwt. guano, and 2 cwt. sul-

12 tons dung, with 3 cwt. super.,
2 cwt, kainit in autumn and
1 ewt. nitrate in spring.

4 ewt. super. and 1 cwt. sulphate

3 cwi. super., 13 cwt. sulphate
of potash at time of sowing.

5 cwt. slag, 1 cwt, sulphate of

Manures to Apply per Acre.

potash.

basic super.

phate of potash.

of potash.

potash.

5 to 6 cwt. basic slag in autumn,
2 to 3 cwt. guano In spring.

25 loads short dung, 5 cwt. dis-
solved bones,

Plough in 12 tons of short dung

of potash,

5]

b

cwt. sulphate

together with 3 cwt. super. and !

5 cwth. kainit in autumn, 1!

’

cwt. nitrate in spring. i
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-
i Distance between ‘Distance betw v
! Crop. ! ' Rows. N 4 Plant:.“een
I M, I | -
| »
Cabbage, garden - ‘ 18 to 20 inghes 15 to 18 inches
. field - 24 ., 30 .. 18 ,, 22,
Mangels - - 1‘3 5 200 12 ,, 15
Potatoes . - 22,24, 9., 12
\ Turnips - . 15,, 18 .. \ 9, 12
R |
Eramples

If, in Scotland, Potato oats produced 69% bus. per acre,
Berlie 553 bus., Hopetoun 521 bus., Sandy 471 bus., Early
Angus 474 bus., what was the average yield per acre?
(dns. D4L bus.)

If 1 ac. of Potato oats produced 604 cwt. of straw and
1 ac. of Barly Angus produced 54 cwt., what was the average
yield of straw per acre? (Ans. 57 cwt.)

If red clover contains 219 per cent. of albuminoids when
cut young, but only 95 per cent. when old, to what extent
have the albuminoids depreciated? (Ans. 124 per cent.)

100 1bs. of good oat straw, cut green, contains 1} Ibs. oil,
4 1bs. albuminoids, 10 Ibs. sugar, gum, and other carbohydrates,
and from 20 to 30 lbs. digestible cellulose. What weights of
these constituents would there be in 1 ton of such straw?
(dns. 28 lbs. oil, 224 lbs. sugar gum, 443 lbs. to 672 lbs.
cellulose.)

Of vegetable products gathered as food in their dry state,
carbon forms nearly one-half by weight, oxygen rather more
than one-third, hydrogen little more than 5 per cent., and
nitrogen from % to 1 per cent. What quantity of calbon,
oxygen, hydrogen, and nitrogen re%pectlvely is there in 1 qr.
of wheat? (dns. 252 lbs.; 168 1bs.; 25 Ibs.; 24 to 20 lbs.)

If white turnips contain 92:00 per cent. of water, swedes
8916 per cent., mangels 88 per cent., sugar beet 83-30 per
cent., carrots 87-50 per cent., parsnips 85:20 per cent., and
potatoes 75-83 per cent., what is the average moisture content ,.

of these roots? (dns. 8593 per cent.)
v
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In estimating the relation between the rainfall without
sdpplemental irrigation and the hay crop in two cuttings the
following results wera obtained at Wisconsin, U.S.A. :—

$)
Vear. 15212?32'5 pe‘r’l;i‘fe.
In. Lbs.
1905 - - - 1363 - - - 4,028
1906 - - - 1705 - - - 4,642
1907 - - - 1492 - - - 5,920

What was the average rainfall and yield of hay over this
period ! (dwns. 152 1in.; 4,863 lbs.)

Supplemental irrigation was found to increase the yield
with practically the same average rainfall to 8,746 lbs. per acre.
‘What is the percentage increase of this over the average yield
without irrigation and what does it represent in tons per acre?
(Ans. 80 per cent. nearly; 1°73 tons increase per acre.)

In preparing timber plantations, the poorer the land the
closer the plants should be set, while if on good land the sooner
a thicket will be formed. What number of plants would be
required per acre if planted 3} ft., 4 ft., 41 ft, and 5 ft.
apart? Compare the cost of planting 3! ft. apart and 5 ft.
apart. (dwns, 2:1 nearly.)

The cost of soil preparation and plants for plantations,
together with cost of planting, will amount to £2. 10s. per
acre where the plants are notched, i.e, slipped under spade-
cuts in L, T, or H shapes. The cost of notching alone is
about 15s. an acre at 3 ft. apart. What is the cost of notch-
ing 1,000 plants, and the cost of soil preparation and plants
per acre at this distance apart?!

The cost of pit-planting with transplants in holes is more
expensive. ' Thus the total cost of plants and planting costs
about £3. 10s. per acre.  What is the cost of plants per 1,000
if the cost of opening the pits and planting amounts to 8s. 4d.
per 1,000 and the plants ave planted 4 ft. apart?



CHAPTER VII
LIVESTOCK

Pracrican experience in judging, handling, weighing, and
slaughtering is the only sure way of acquiring accuracy with
regard to the carcass weights of animals.

In many of the Scottish auction marts, and in some of
the English markets, fat beasts pass over a weighhridge
before entering the sale ring, the weight of the animal, or
animals as the case may be, being recorded on a clock-face
dial.

While the live weight is thus accurately recorded, the
buyer has still to judge as to the carcass weight of the
animal, that is, in the case say of a fat steer, whether it is
likely to lose 5, 6, or even T 1bs. of offal out of every 14 1bs.
live weight.

Butchers are frequently heard to remark that such and
-such an animal “will die well,” whicli means that the pro-
portion of carcass to live weight will be considerably above
the standard on which live and dead weights are based,
namely that out of every 14 lbs. live weight, 8 lbs, are carcass
fit for human consumption; the remaining 6 Ibs. of offal
being made up of hide, head, feet, tail, intestines, ete.

While rarely ever used by practical men, the several
methods of ascertaining the dead weights of animals by
measurement prove fairly accurate, when a prime quality ox
is considered, and so furnish the student with some idea as
to the weights of such animals.

Inferior quality animmals, those of coarse growth, or cows
fattened out for killing, must not be taken as standards for,
measurcient.

144 /



LIVESTOCK 145

To Estimate the Weight of Cattle

A 1. Measure round the animal close behind the shoulder,
then along the back from the fore-part of the shoulder-blade
to the bone at the tail. Multiply the square of the girth by
b times the length, both expressed in feet.  Divide the
product by 21, and the result is the approximate weight of
the four quarters in stones of 14 Ibs.  Very fat cattle weigh

ieeeien B

f
!
R

{1

o

\ rv\\‘\\ 5
"x

about [ to )5 more, and lean cattle about |'; to J; less, than
the result obtained by the above method. The four quarters
are little more than half the weight of the animal when living.
The skin weighs about 51 - and the tallow about [} of the whole,

As an example of the method employed, if the girth be
7 ft. and the length 5 ft., then :—

{7¥ 4?_)

Weight =581 «t. of 14 Ihs.
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2. Another method consists in multiplying the length and
girth in feet together, then multiply by 28 and divide by 1L
The result is the weight in imperial stanes.

Thus :— T

Length \i'f!'llth X ."?;:.v imp. st.

3. The third rule, and one very commonly used, distin-
guishes between kinds of oxen. The girth is taken and squared,
then multiplied by the length, and then multiplied by one of
the factors 23, 25, *26, or ‘27, as the animal is moderate,
fat, prime fat, or very fat. The result divided by 100 is
the weight in imperial stones.

This may be represented as follows :—

Girth? x / x a factor (23) _ - s

The following are particulars of the live weights, dressed
carcass weights, and offal of champion animals at Smithfield
Show.

Fat Steer—

Live weight - - - 10 cwt. 2 grs. 18 lbs.
Carcass weight - - - - 98st. 5 ,,
Suet, caul, reed fat - - - - 18 ,,
Fat, gut fat, trimmings - - - - 20 ,,
Tongue, tail - - - - - 11 ,,
Head, feet - - - - - 52
Heart, liver, lights - - - - 31
Tripe, feck, reed - - - - 79 ,,
Hide - - . - - - 83 ,,
Intestines - - - - - 18

Fat Sheep (Wether lamb under 12 months)—

Live weight - - - - 3 qrs. 27 lbs.
Carcass weight - . - . 8st. 3 ,,

Fat- - - - - - - 4%,

Pluck - - - - 1 "

Skin - - - - - . B
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Fat Pig—
N , N
Live weight - - - - 3 qrs. 15 1bs.
Carcass weight “ - - - g9st. 5 ,,
Pluck - - . ’ - . -4,
Oz— '
Taken from feeding stall and
weighed - - - 12 cwt. @ grs. 7 lbs,
Starved for 24 hrs. - - 1l cewt. O qrs. 18 Ibs.
Shrinkage = 101 lbs. =74 per cent.
Carcass, hot, weighed - - - - 805 Ibs.
After hanging 24 hrs., weighed - - - 790 Jbs.
v Shrinkage =15 lbs. =2 per cent.
' Oftfal - - - - - - 448 lbs.
Hind quarters - - - - - 302,
Faore ’s - - - - - 306,
Bones and trimmings - - - - 176,
Curcass Weights of Sheep
Carcass weight of Cheviots - - 613 per cent. of live weight
R v Hampshire Downs - 584 ' s ’s
IRl 1 Kents - N 564 LRl ER] 2]
' 'y Mountain breed - 63-1 ’s ys sy
v 'y Southdown - - 860 4y . 'y
' ' Suffolk - - 612 ’ » I

From this it will be seen that the Kents give the lightest
carcass weight and the Southdowns the heaviest.

It is estimated on the average that prime fat beasts will
yield a carcass weight of 67 per cent. of the live weight.

Tt is estimated that 1 aue of very good land will maintain
5 sheep, 1 to 14 cattle, or 2 horses; 1 acre of good average
land will maintain 3 bheep, 1ox,or 1 horbe ; 1 acre of poor
land will maintain 2 sheep, 4 an ox, or £ a horse.

dir Space vequared per Heud in Buildings

Cow byre - - - 500 to 600 c. ft. per cow
’ Stable, open-roofed - - 1,200 ¢. ft. per horse
with loft above - 1,300 yy

EE
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Rarlway Rates for Livestock
2

In covered cattle trucks—

1 Charge per Mile.
1 animal - - e . - - 3d.
2 animals - - - - - bd.
3 .. - - - - - - Td
4, - . - . - .ood
5, - - - - - - 11d.
6 - - - - - 1s. 1d.
For every animal over 6 in the same truck - 1d
Calf, accompanying cow (not above 224 1bs. in
weight) - . - - - 13d
Pigs (under 224 1bs.), sheep, and goats—
Not exceeding 4 animals - - -3d.
Vs ] . - . - hd.
. 12 vy - - - 7d.
" 20, - - - 4d.
For every 5 animals (or less) above 20 in
same truck - - - - M

Pigs (over 224 lbs.), rams, and calves not exceeding 224 Ibs..—

Not exceeding 3 animals - - - 3d.
v 6 . - - - 5d.
’e 9 - - - - 7d.
'y 12 ) - - - 9d.

For every 3 animals (or less) above 12 in same
truck - - - - -2

The above are the minimum charges as for 30 miles.

Foods

No hard and fast rules can be Jaid down with regard to the
use of foods, mainly on account of the variation in the animal’s
constitution and powers of digestion, or, in other words, of
extracting the nutrients of any particular food. Further,
the digestible ingredients of both manufactured and natural
foods are never constant.

The student will be well advised to study carefully any

reports that may come to his or her notice containing data
)
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relative to feeding experiments carried out in connection with
thé different breea} of livestock.

Much of the success attending the feeding of cattle with
concentrated foods consists in giwing a change of diet, in pre-
venting wasteful and extravigant feeding, and in seeing that
each animal clears up the food given, as should stale food be -
left in the trough fatting animals will soon lose appetite and
consequently weight.

To ensure the economical use of concentrated foods, and to
reduce the tax thrown upon the digestive and secreting organs
of the body an Albuminoid Ratio has been devised, as a
means of providing a guide to the proportion of albuminoids
or flesh formers, to the non-albuminoids, or sugar, starch, and
oil, in rations for animals at various ages whether for produc-
ing milk, laying on flesh, or for physical exertion.

While accuracy cannot be attained in a ration, it is
nevertheless invaluable to follow the albuminoid ratio as far
as is practicable, having regard to the digestibility of the
nutrients contained in the respective foods.

Albuminoid Ratio

The albuminoid ratio of a food is the proportion between
the digestible albuminoids and the digestible carbohydrates
and fats.

It may be expressed thus :—

A
Albuminoid Ratio= fopry o
Where C= carbohydrates, F =fats, and A =albuminoids.

Ex.—The composition of new milk is as follows : —

Water - - - - 87 per cent.
Fat - . ; -o36s
Casein - - - - 345,
Albumen - - - 65,
Sugar - - - - 450,
Ash - - - - 75,

and therefore contains 4:1 per cent. albuminoids, 3-65 per cent.
fz‘zt, and 4°5 per cent. carbohydrates,
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o . A
Albuminoid Ratio= C+ 2T

332

41 . ‘_. K19 14
Ti5ixss | YLD
S 132
5+ 9125 i

1 95
T332 —
=1:332 E

Milk is nature’s food for the calf, and its albuminoid ratio
is seen to be 1:3-32 or about the same as that of young grass
in spring.

The following is a list of albuminoid ratios for different

animals under varying conditions :-—
Albumin. Carbo-

oids. hydrates.
Young animals on milk I to 34
Rapidly growing animals [ I
Oxen at rest 1 , 14
Sheep at vest - ., 12
Fattening oxen 1, 910
. sheep - - - -1, 89
pigs 1, 7
Horqes at work (on maize) 1, 9
,» in gevere weather - 1 ,, 435
Milking cows - - - - 1, 6

The average of the figures in thie above table works out
at about 1:6.

The approximate unit costs of the nutritive constituents
in feeding cakes and meals are as follows:—

Albuminoids - - - - 2s. 8d. to 3s.
Oil and fat - - - - - 2, 8d. ,, 3s.
Carbohydrates - - - - 1s. 1d. ,, 1s. 24.

It is agreed that the value of each per cent. or unit of
albuminoids and of oil is at least 24 times that of 1 per cent.
or unit of carbohydrates.

Ex.—Find the cost of cotton cake having the following
analysis :—

Albuminoids 221 x 23 =532

oil - 52x25=130

Carbohydrateq 332x1 =332
"

Total feeding units - - 1014

|
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Composition and Albumanoid Ratio Q)‘ various Foods
Co\mplled by Chas. Crowther, M.A., Ph.D., and 1ssued by the University

of Leeds
— e e —— T . C———
’
( ' Digestible.
\ TB):;I " Albuminoids. ‘ I Carbo- ﬂ?ill}l)ouid
Matter. | oot ¥y Ratio.
‘ S — ‘ O|1; ‘ d rates
“Crude. True. ‘ E Fii)‘_re.
Per | Per | Per i Per Per
Cent. | Cent, | Cent. ; Cent. | Cent.
Cotton-seed cake— l
Decorticated - ¢92 355 ( 851 20 |1:12
UndecortxcatLdEg)pblan 88 165 15'5 ‘ 53| 20 241
'y Bombay 88 15 ;4 21 22
Linseed cake - - - ‘\ 88 265 '25 95| 32 22
Cocoanut cake - -1 89 1751 17 957 39 37
Soy bean cake - - -1 88 37 34 551 22 11
,, bean meal, extracted J 88 39 36 1-8 J 24 09
,» beans - - 89 | 315 ‘ 285 | 1555 | 20 21
Linseed - - - 91 18 17 34 2] 61
Locust bean meal - - 86 43| 35 1 70 | 21
Maize germ meal - - 90 12+5 83| 1005 55 94
Giuten meal - . - 90 35 1 33 35| 42 16
,, feed - . - 90 23 21 25| 82 28
Rice meal - - 90 7 6 10 49 106
Malt culms or ooombs - 90 185 1 11'5 15| 39 4-1
Malt - - - 92 8 | 6 2 | 63 115
Oatmeal - - -9 115 10 7| 48 | 64
Wheat, mlddhug - - 88 |13 |12 3 1 56 53
., sharps- . $8 | 125 11 33| 50 | 54
,, bran, coarse J 87 |12 {10 3 | 45 52
Brewers’ grains(wet), fr esh 24 42 4 13, 10 38
s . (dried) - 91 | 147 14 5 | 35 3-8
Treacle or molasses - - T8 55 .. .. | 35
Meat meal - - 89 70 | 67 125 | ... o5
Wheat - - - -, 87 10 | 9 13 65 76
Barley - - - . 86 | 72| 67 19 64 | 102
Oats S . .ot o o 53 45 | 63
Rye S - -, 87 10 9 1 65 76
Maize - - - - 89 75 7 4:5) 68 | 11°1
‘ Beans - - - - 86 |22 |19 l 12| 48 | 28
Peas - - - - 86 195 17 1 53 33
| Straw, wheat - - - 86 | 04| 02} 04| 34 175 |
S - - 8 ' 06, 04! 04| 35 | 90
., barley - - - 8 | 1 5 07! 051 40 1 59
‘ ,s  oat - - - 86 137 1 ° 05| 39 . 40
J 5 bean - - - 8 | 4 | 32| 03 ' 36 118
43 ‘ 34 07| 32 |10

L ,» pea - - -1 86
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(ampaaztzon and Albumivoid Ratio of rarvious ﬁoado (continuegl)

T T [

L ' Digestible.
! ]

!
[ | Towy | T Albu- |
I Dry ! A¥uminoids. C‘”b" " minoid |
l M er ) [ hy- | Ratio.
| some = -— =, 01l dr'xtes . 1
I
[ |

| (,rude ! True. | Fxbre 1

t B

Per 1 Per Per ' Per \ Per

| |
/

| Cent, ' Cent. ) Cent. | Cent, ; Cent. ' !
Meadow  hay, medium ! ‘ | | ‘ |
guality - - - .. 86 55| 4 1 41 101
Clover hay . -1 88 85| 5D l '3 38 79 |

asture grass, youny { 20 [ 3 1 2 , 03 I 10 59

s .. old ;29 f‘ 2 ’ 15 05 13 96
\ Clover, green 19 1 250 2 1 05 9 52,
| Vetches 16| 3% b2 e 1 4y
| Lucerne j 24 03 02 | 05, 9 54 }
Cabbage P12 g 150 051 7 56 |
Rape P2 1-5} 05! 6 5
Turnip tops b b5 05 02 b s 12
Turnips Dogs ) 06| 020 01 60 325
Swedes | 115 12, 03 017 8 30 )
Mangels 2 08. 01 01!l 9 U8 |
/ Carrots - : 08 [} 01 10 26 !
Sugar beet oy 03 01 200 70|

. Jerusalem artichokes 10, 04 01 16 41
Potatoes - - 1'1; w1, 01 19 200

Milk—cow’s whole - - . 1225 33 33' 37 . 47 41 ‘
" ,,  skimmed - 5. 33 |\ 33 07 45 65
- ,» separated - 9 1 35 335, 01! 5 15 }
[ ., buttermilk - ' 95 37 ‘{ 37 07 42 16|
L ewe’s - - -1 5 ' B v BD 48 34|
[ s ma.res 93 2 02 13 537 44

. sow’s - - I8 06 6 6 . 5 3.2
Whey (from cow’s mllk) ’ 7 1] 1 ‘ 03, 5 57 {

! I

|
|
|
|
|
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v What is the a\lbuminoid ratio of the following ration for
feeding milch cows!?

—_—— e e

» Albuni Carbo-
Food. [ ' inc))ﬁir: : hyf?;a:)es. { Fats.
e . T
[ Lbs, Lbs. |  Lbs. ] Lbs.
Meadow hay - . - 8 032 . 328 008
Oat straw chaff - - 8 008 1 296 k 004
Mangels - - - - 40 044 360 0-04
Decorticated cotton cake 3 108 | 054 } 028
Linseed cake - - - 2 048 | 066 | 019
Maize meal - - - 3 027 1 1E6 02 |
| |
64 | 267 | 1260 09 [

Converting the fats into their starch equivalent by multi-
plying by 24 (2:27 1bs.), and adding this to the total number
of pounds of carbohydrates (12-60 Ibs.), we get a total of 14-87
lbs., which, on being divided by the number of pounds of
albuminoids (2:67 1lbs.), leaves a quotient of 5L The
ration has therefore an albuminoid ratio of 1 : 54,

Find the albuminoid ratio of the following daily ration of
a fattening cow :—

60 lbs. swedes. §

12 ,, hay. \

14 |, oat straw. N\
4 ,, crushed oats, ’
41, decorticated cotton cake.

100 Ihs. swedes contain—
125 1bs. albuminoids; 1 1b. fat; 94 Ibs. carbohydrates.

.*. 60 1bs. swerles contain —

123 % *6 1b. albs.; *1 % ‘6 1b. fat; 95 x *6 1b. carbo.
Similarly 12 Ibs. clover hay contain—

13 % °12 1b. albs.; 3 x 12 1b, fat; 36 x *12 1b. carbo.
14 lbs. oat straw contain—

4 %14 1b, albs.; 2x ‘14 1b. fat; 36 x ‘14 1b. carbo.

L1bs. crushed oats contain—
N 104 % 04 1h, albs.; 5:2x 04 1b. fat; 58 x ‘04 b, carbo,
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4 1bs. decorticated cotton cake contain—
41 x *045 1b. albs. ; 10x ‘045 1b. fat; 23 x (%5 Ib. carbo.

Albuminoids =75 + 156 + 56 + 416 + 1845 =5131.
Fat="06+ 36 + 28 + 208 + 47 =1-358.
Multiplied by 24 to bring it tosterms of carbohydrates
=1"358 x 2'5=3-395.

Carhohydrates =37+ 432+ 504 +2:32 + 1:035 = 18415,
Carbohydrates + Fat x 2§ =18415+3-395=2181.

5-131

21-81

=1:425.

Albuminoid Ratio=

In feeding dairy cows it is estimated that those yielding
2 gals. of milk per day require 25 lbs. of albuminoids and
125 lbs. of carbohydrates; for those yielding 3 gals. per day
add 6 to the albuminoids and from 1 to 15 to the carbohydrates;
and for those yielding 4 ¢als. or more per day add 75 to the
albuminoids and -75 to the carbohydrates.

Experiments in the feeding of dairy cows go to show that
where cows of 1,000 lbs. live weight are stall fed in winter,
those yielding 2 gals. of milk per day do not require more
than 4 1bs. of concentrated foods; giving an average of 4 gals.
of milk, 6 Ibs. of concentrated foods; and yielding 6 gals.,
8 lbs. of concentrated foods. In fact anything above 8 lbs.
of concentrated foods will serve no useful purpose, while of
hay, 15 lbs,, and of oat straw, 15 lbs,, may be given together
with 40 lbs. of roots.

Eramples

The composition of acorns is approximately: Water, 56
per cent.; nitrogenous matter, 354 per cent.; fibre, 5 per cent.;
fat, 2 per cent.; ash, 11 per cent. What quantity would
have to be fed to a pig per day in order that he may
consume 5 Ibs. of nitrogenous or flesh-forming matter per
week? (dns. 21bs.)

What would be the cost of 1 ton of acorns when as much
as ls. 6d. per bushel is obtained, a bushel weighing approxig

mately 56 lbs.? (dns. £3.)
y
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\ Twenty pigs were sent to a bacon factory; they were
fasted 24 hrs. before being dispatched, and weighed on the
average 208 lbs. per pig live weight. They were fasted at
the factory for another 24 hrsy and the dressed carcasses
were returned as avemmnmlGa lbs, a-piece. What was the
loss per cent. on the live weight? (dns 20'7 per cent.)

If oats are sold at 40 lbs. per bushel for 18s. a quarter,
what is the real price per quarter at their natural weight,
which is 36 lbs. per bushel? (dns 16s. 23d.)

Farm Rations
The following may be taken as typical rations per 1,000 lbs.
(or practically 9 cwt.) live weight :—-

For Fattening Cattle—
66 Ibs. swedes (or 88 lbs. yellow turnips).
» meadow hay.

14 ,» oat straw.
4 ,, crushed oats or maize meal.
2 ,, undecorticated cotton cake.
2 linseed cake.

For Milch Cows—
Yielding 2 gals. per day.
30 1bs. mangels (or swedes).
14 ,, oat straw (chaffed).
7 , meadow hay.
2 ,, crushed oats.
3 ,, decorticated cotton cake.
* Yielding 4 gals. per day and over.
45 1bs. mangels (or swedes).
14 v oat straw.
7 ,, meadow hay.
4 |, crushed oats.
4 ,, decorticated cotton cake.
Store Cattle (14 to 2} yrs. old)—
56 1bs. mangels (or swedes).
14 ,, oat straw.
2-4 ,, undecorticated cotton cake,
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Horses (at heavy work)—
8-10 1bs. oats.
2-3 ,, bran.
15-20 ,, straw chaff. *
Hay ad 2.

Horses (at rest)—
5 lbs. oats.
8 ,, oat straw chaff.
6 ,, meadow hay.

Sheep (per head per week)—
(fattening)—
120 Tbs. swedes.
3 ,, hay.
oat straw chaff.

[ SR

ph]

o]

, Mmaize meal.
3 ,, decorticated cotton cake, and linseed cake.

Inlamb Ewes
120 lbs. swedes,
» hay.
oat straw chaff.
»y vats,
5 ,, linseed cake.

4y
2

Store Sheep—
100 1bs. swedes.

7 ,, hay.
2 ,, crushed oats.

Pigs-—

Fattening, per 100 Ibs. live weight

2 1bs. barley meal.
2 ,, maize meal.

1 1b. sharps.

Breeding Sows—
3 1bs. sharps.
I 1h. bran.
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, The following quantities of water are required by animals
for every 1 1b. dry matter in food :— :

Horse ;

Sheep } . b e 23 bs.
Cow . - [ - . 4-6 ,,
Ox N b b - - 3-5 ”
Plg - - - - ' b 6-8 "

Starch Vealue

The feeding value of a ration of foodstuff is often for
convenience expressed by the weight of digestible starch to
which it is equivalent. This is termed its Starch Value or
Starch Equivalent.

The following may be taken as the average values of the
various food constitucnts estimated in terms of starch :—

Starch=100,
Albuminoids - - - .04
Fat or oil . . . . 293
Fibre {pulped) - - . )
Starch - ~ - - - 100
Sugar - . . - . 87

When, therefore, the average composition of a feeding-
stuff is known its feeding value may be estimated by as-
certaining the value of its digestible constituents in terms
of starch.

For example, suppose a linseed cake contains 8 per
cent. digestible oil, 30 per cent. digestible starch (+ fibre),
and 20 per cent. digestible albuminoids. Then its Starch
Value per 100 Ibs. = (8 x 2:25) + 30 + (20 x *94) =668 1bs.

The actual Starch Value, however, would not be so great
as this, owing to the fact that the nourishing ingredients of a
food before being used for direct productive purposes have to
provide for the labour involved in mastication, digestion, ete.,
and it is obvious that the less digestible the food the lower
eWill be its availability for productive purposes, or in other
‘words, the lower its Starch Value.
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Livestock ,
y
The cost of fattening bullocks per 100 lbs. increase in live
weight, increases in accordance with the age of the animal.
Thus it is estimated that ‘for every 100 lbs. increase in live

weight :— "
Bullocks from birth to 6 months cost 9s. 4d.
' 6 to 12 months ,, 17s. 11d.
' 1, 2 years n 22s.104d.
’ 2%, 3 years »  2bs. 8%d.
’ 3%, 1 years 5  Sds. 8d.

Similarly, while lambs can be grown to about 70 lbs. live
weight in from ten to twelve weeks, if kept on poorer food they
may not put on more than 35 lbs. by the end of six months,
Again in the case of pigs it requires two-thirds more food to
produce an increase of 100 lbs. with hogs weighing 300 1bs.
than with those weighing 40 lbs,

For every 3% lbs. of organic matter digested by the pig it
is estimated that there is a live weight increase of 1 lb. In
the case of the ox, on the other hand, 8 lbs. of digestible
organic matter are required to produce a similar increase.
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CHAPTER VIII
DAIRY FARNING

Dairy farming has advanced so much on scientific lines
during the past few years that whoever intends adopting
this branch of agriculture as a mmeans of livelihvod must of
necessity possess such knowledge as will conduce to accuracy
in calculating, measuring, and weighing.

There are few farmers who do not ascertain for themselves
the fat percentage of the milk produced on their farms ; while
all progressive dairy farmers pay special attention to the
economical feeding of their cows by regulating the daily ration
in keeping with the individual yields of the animals.

The keeping of milk records, or in other words, recording
the yield of milk of each individual cow, is now generally
practised. From this much information is deduced of real
value to the farmer, and it proves the only guide in removing
from the herd such animals as do not produce a profitable
yield of milk containing the requisite amount of butter fat.

A cow producing 600 gals. of milk per annum removes
46 lbs. of ash from the soil, of which 80 per cent. is of
manurial value. '

Similarly 217 lbs. of albuminoids, containing 35 lbs. of
nitrogen, are removed. To return this quantity of nitrogen
to the soil it would require 2 cwt. of nitrate of soda.

Tt is estimated that of 25 Ibs. of digestible material
required by a milking cow per day, 18 lbs. are necessary for
the maintenance of the body, and 7 lbs. for the production
of milk and the growth of the calf.
¢ The fat in cream may vary from 15 to 70 per cent. As
‘the Gerber test-bottle only shows 9 per cent. of fat, it is



160 AGRICULTURAL ARITHMETIC

necessary to dilute the cream with a number of times its
v »”

volume of water. 7

Ex.—Take 11 c.c. of cream and place in a flask, and with
the same pipette add 33 c.c» of water. Next take 11 c.c. of
the mixture and test as with midk. Multiply the percentage
of fat shown on the test-bottle by 4, which gives the percent-
age of fat in the cream.

If 31 gals. of milk containing 3-0 per cent. of fat make
1 1b. butter—

(a) What quantity of butter would 27 gals. of milk con-
taining 3-5 per cent. fat make?

(6) What quantity of milk containing 4 per cent. fat
would be required to make 1 1b. of butter?

(¢) What quantity of milk containing 5 per cent. fat
would be required to make 1 1b. of butter?

The acidimeter is used in determining the acidity in milk,
whey, and cream. For the purpose of the test the acidity
of the milk is considered to be neutralised when it gives a
faint pink colour to phenolphthalein.

An alkaline solution (usually 1 normal caustic soda) is
used, of such a strength that 1 c.c. will neutralise ‘01 g
of lactic acid.

The test is performed by measuring 10 c.c. of the milk
into a porcelain dish, into which, after the addition of a few
drops of phenolphthalein, the alkaline solution should be
titrated from a burctte, meanwhile stirring the milk until the
desired pinky tinge is produced.

Then the number of cubic centimetres of the alkaline
solution used are shown on the graduated burette, i.r., the
number of cubic centimetres of § normal caustic woda required
to neutralise 10 c.c. of milk.

For example :—Supposing 2 c.c. of alkali are required.

Then, since 1 c.c. will neutralise ‘01 g. of lactic acid,
10 c.c. of the milk contains ‘02 g. lactic acid.

in 100 c.c. milk there would be ‘2 g. lactic acid,
.., "2 per cent. lactic acid.

>
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N Eramples
3 gals. of shorthorn milk make 1 1b. of butter.
24% ,,  Ayrshire .
245,y  Gudrnsey e ’ s
1y ., Jersey v ,, .
L3

Estimating the value of the milk throughout at 8d. per
imperial gallon, and allowing 1d. per gallon for the separated
milk, what are the values of the respective butters produced

If the price of milk, containing 3 per cent. fat and 85 per
cent. of solids other thau fat, is 1d. per pint or 8d. per imperial
gallon, and allowing that the solids other than fat and the
water in the milk are worth something, the butter fat can
be reckoned at 2d. per unit after the first 3 per cent. of
fat.

With the above as a basis, what would be the value of the
following guality milles :—

Milk containing 3-5 per cent. of fat.

- ' 38 ' .
3 .y 40 3 33
IR} 3 12 2] s
+ “ @5, >
s 5y 4-1 iR ]

" 50 -

If milk contains 3-1 per cent. fat, 3 per cent. is removed
by the separator and 12 per cent. of the milk is removed as
cream, what percentage of fat is present in the cream?

In 100 parts of milk—

12 parts of cream contain 3 parts of fat.
1 part - » +
100 parts  ,, ' 25 '
'

Butter Ratio

To caleulate how much butter would be yielded from milk
of known quality, agsuming that 100 lbs. of butter contain
85 Ibs. of pure butter fat .—

#{°/, of fat in milk - -2 loss) x 100 {lhs. of butter produced from

T8 T L 100 1bs. of milk.
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Ex.—DMilk confains 3-4 per cent. of fat. How much
butter would 100 Ibs. of such milk yield, “and what would
be the butter ratio?

-

3:4-2)x100 320 S , .
(34 2) < J00 =S5 =:318 Ws, of Butter from 100 1bs. of milk,

85 85
or
We have 85 1bs. of butter fat in 100 1bs. of butter.
, 1 1b. R
H 13l LR 2 33 L] IR}
sy d21bs ) ., RR=3T6 |,
Mil 1 100 265
Butter R ilk usec =2

amu_ButtLl obtained 376 1 -

The percentage of cream taken from milk in separating
varies from 10 to 15 per cent., and must be so regulated that
the cream contains 26 to 30 per cent. of fat in summer and
autumn, and 30 to 35 per cent. of fat in winter.

To find the percentage of fat in cream, knowing the
fat percentage of the milk, and the percentage of cream taken
off—

(°/, fat in milk — -1 loss in separating) ~ 100 L
57 6F cream taken off -z “/ of fat in cream.

Ex.—Milk contains 3-5 per cent. of fat, and 12 per cent,
cream is abstracted. What percentage of fat would be present
in the cream ?

(3 5-1) x}OU 340

g e 7{, 3 °/_ fat in cream.

To find the percentage of cream taken off knowing
both the percentage of fat in the milk and in the’cream,
The percentage of cream taken off

(*/, fat in milk - loss in separating) x 100

°/ fat in cream

(35— 1) x 100340 . -
SN
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« 9§ F.is a stgndard temperature for churning, when the
~tmosphere registers the same temperature. For every 2° F.
increase in the temperature of the air, lower the cream 1° F.
For every 2° F. decrease in the temperature of the air, raise
the cream 1° F. '

If the temperature of the dairy is 62° F. at what tempera-
ture should cream be churned?

If the temperature of the dairy is 46 F. at wnat
temperature should the creamn be churned?

A gallon of milk weighs 10:3 1bs.  To turn 1bs. iuto
gallons multiply by 10 and divide the product by 103, or
simply divide the number of Ibs. by 10-3.

Convert 340 1bs. of milk into gallons,

Jlk selling according to Quality

A sends 550 gals, of milk containing 3-3 per cent. fat
to a creamery.

B. sends 470 gals. containing 42 per cent. fat.

104d. per 1b. is paid for the butter fat in the milk.

How much does each receive?

A. Amount of fat per gallon= "103x3'3 =-3399 Ih.
Value per gallon =3-399+ 169 =33d. (about).

B. Amount of fat per gallon= 103 42  =-4326 1b.
Value per gallon=4-326+ -216=41d. (about).

- A, receives 34d. per gallon-—350 gals, at 33d. =£35. 14s, 7d.

B. .,  4id. ' 470 ,,  at 43d. =£8. 16s. 3d.
L}

Seeing that rich milk is of much greater value for the
production of cream, butter, or cheese than poor milk, the
majority of creameries and cheese factories now purchase
their milk, not at a fixed price per gallon, but according to its
butter-fat content.

#The following is a table of payments frequently used for
th‘is purpose :—
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Percentage of Fat Summer Price Winter Price
i Milk. per 109 lbs, 4 per 100 lbs. '
Pence. Pence.

31 - 50 - - -

32 -, ol - -
33 52, - - -2
34 - - 33 - - - 73
35 54 - - - 74
36 55 - - - 76
37 a6 - - Sy
3h 57 - - -8
34 - a8 - - - 79
4-0 - 59 - - - 80
41 - 60 - - 11
42 - - - 82

A good separator will remove all but -1l per cent. of fat
from milk, and in some instances it has been proved that
9 per cent. more butter was obtained by the use of a separator.

Ex.—If a cow gave 255 Ibs. of butter in a year when the
milk was separated, how would this yileld compare with an
equal quantity of milk the cream from which was collected
from shallow pans!

If both butters produced are sold at 1s. 2d. per lb,, what
extra profit is derived by the use of the separator over the
period of forty-two weeks that the cow was in milk?

Ex.—1If, in testing milk for butter fat, 10 c.c. of sulphuric
acid and 1 c.c. of amyl alcohol are placed in a test-bottle
together with 11 c.c. of milk, what proportion does the milk
bear —

(@) To the acid?
(b) To the amyl alcohol ?

N.B.—S8ulphuric acid for testing milk should have a
specific gravity of 1-320 or 1825 at 60° F., and amyl
alcohol ‘815 or 316 at 60° F.

3

Richmond’s ik Scale

A very convenient method of ascertaining the total solids
in milk where the specific gravity or lactometer reading and
the fat content are known is by means of the Richmond sliding
scale. This is made in the form of a ruler with a sliding ~}ip
in the centre. At the left top part of the ruler is a scule/)of
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te‘mpéra.tures, andvimmediately underneath on the sliding slip
is a scale of lactometer readings ranging from 22 to 37.

Supposing that the lactometer reading of a sample of milk
has been taken, and the tcmpel"ature noted, the corrected
reading to 60° F. may be adcertained by moving the lacto-
meter reading on the sliding slip of the scale in a line
with the temperature at which the reading was taken. For
example, if the lactometer reading were 33 at 64° T, the
33 on the lactometer scale should be placed in a line with
60° F., when opposite 64° F. will be shown 33-35, the
corrected reading. Along the bottom of the ruler is marked
a scale giving percentages of total solids, above which on the
sliding slip is another scale of specific gravities or lactometer
readings, and on the right top part of the ruler itself are
marked fat percentages.

When the corrected lactometer reading has been found,
all that is necessary to determine the percentage of total
solids present in the sample is to move the sliding piece until
the arrow on it points to the fat percentage kuown to be
present. Then, opposite the corrected lactometer reading on
the lower scale of the sliding piece, will be found the per-
centage of total solids present. Thus, if a sample, the corrected
lactometer reading of which shows 3355, has a fat percentage
of 3-f per cent., then Dby placing the arrow against 3-4
per cent. on the column marked fat it will be seen that the
lactometer reading 33+565 is in line with 126 on the total
solids scale, which latter figure denotes the percentage of °
total solids present.

Formuylee jor Ascertaining Total Solids tn Jilk
Where T =per cent. total solids. ’
G =specific gravity or corrected lactometer reading.
F = per cent. fat.

Then,
T= G + ",F 412,
- 4 5 )
or

\J T = 235G +12F + 12,
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Solids not fat may be obtained from the folldwirtg
formula :—

Percentage solids not fat= @Etfﬁ lmt_omff,‘f.;\eaﬂl,qg,ﬂ,eiC,‘int;,fit.
.

Cost of Milk Production
Winter months (1st Oct. to 31st March)—

Concentrated foods - - - - 13d. per gal.
Hay - - - - - - 1ad. .
Roots - - - - Hd

AR

Total cost per gallon :—Food, 43d. ; labour, ?id =Tid.
Summer months (1st April to 30th Sept.)—

Concentrated foods - - - 2d. per gal

It is estimated that every cow producing only 400 galé.
of milk or less per year kept in the herd entails the loss of
£1 per vear, while the profit obtained from every cow yielding
800 gals. or more per year will amount to £8.

Approximate Composition of some Dairy Producets

LIQUIDS
: : i
t ‘ Water, [ Fat. “Casein. ‘:1]1;’;" S?ﬁgl‘}i‘; 1 Ash, ég:s}?}c ‘
S D RN i
. Milk - - 874 37 . 30, 05 | 4- 65‘ 0'75‘ 1-032
, Skimmed mlll\ - 901 08, 30 " 05, 48 | 08 11034
! Separated milk - 904 0] 321 06 49 | 08 | 1036
'Colostrum - - 716 41 40| 1531 34 | 16 | 1060
1‘ Thick cream (for- 450 513 | 1-3 | 03 ! 15 1 04 5 1-000
. sale) ‘ : ‘
| Thin cveam (for' 644 280 34 061 30 | 06 ' 1015
| churning) : I ‘ )
| Clotted cream -, 335 600, 43| 077 1:0»[ 05 | 1:000 |
 Butter milk - - 9005 051 30| 05| 40 | 07 ’ 1034 |
Whey - - - 93 0:1-04, G383 05 | 30 05 | 1030,

} Condensed milk | 64 10-11 ,10-12| .. ( 146 | 225 ‘ o

(unsweetened) i J \ | ‘
Condensed  milk; 25 810 10 | [13-15] 20 i

(sweetened) con- y : \ } i

taining 30 to 40! i i
" per cent. cane | I ‘ .
. sugar i ! l

J i
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SoLips
- . WC‘ i .~
Water. Fat. ;szm Ash. Cont?m-
Albumin. ing Salt.
y
Butter - .0 11130| 8388 | 03:2:0 | 0622 | 0520
Cream cheese - - 30-35 55-66 4.5 1-12 0-7
Soft cheese - - 45-50 20-25 15-20 3-4 1-2
Blue-veined cheese - 30-35 32-37 25-30 | 3540 | 225
Hard-pressed cheese - | 34 31 29 40 2.3

¢

The quantity of salt in butter may vary from *4 to 10 per
cent., but in a well-made sample i3 usually from 2 to 7 per
cent. There is no clear definition of a fresh or salt butter, but
as a rule butter containing 1 per cent. or less may be regarded
as fresh butter.

If a farmer has 20 ac. of good land he might count upon
being able to keep six cows, having five always in milk, the
extra cow counting for the dry period of each of the other
five. Given that the cows yielded 700 gals. of milk each
per year and that their calves realised £1 apiece, what would
the farmer’s total receipts for a twelvemonth amount to when
he:—

(a) Retails the whole milk at 4d. per quart?

(b) Separates the milk, and churns the cream, obtaining
280 1bs. of butter and 600 gals. of separated milk from each
cow per year; and sells the butter at ls. 2d. per lb. and the
separated milk at 1d. per gallon?

(¢) Makes the milk into cheese, assuming that 700 gals.
of milk will produce 61 cwt. of cheese at 58s. per ewt. and
560 gals. of ‘whey at 2d. per gallon?!

To calculate the Quantity of Green Cheese (hard) from
whole Milk

The proportion of both casein. and fat in milk will
influence the yield of checse, but the quantity of the former
&ustituent is fairly constant, so that the yield may be con-
veniently estimated from the fat percentage alone, In the
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case of rich milk (containing about 4 pew cent. fat),e the
quantity of green checse produced from 100 lbs. of milk
can be found in lbs. by multiplying the fat percentage by
2-7. Similarly with poorer Yualjty milk the percentage of
fat should be multiplied by 3 M order to obtain the lbs.
of green cheese yielded per 100 lbs. of milk.

The following table by Richmond demonstrates the rate
at which cream rises in milk. Milk with a fat content of
3-73 per cent. was well mixed and placed in vessels 24 in.
deep :—

Percentuge of Fat at Different Depths

Botiom 18 in. 12 in. 6 in., | i Depth of Pmi?i‘:m' \
} Inch. Ifrom Top, | from Top. \ﬁom Top.| Cream. i Cr‘eam.[
”‘—f—\' i T T In i" o \?
0 hr. 40 min, | 280 3445 355 360 e o110
1,35 .0 1o2ms |o200 To2es 1290 | 209 | 126 |
2,, 30 . 15 3 272 275 209 142 !
3.3 ,, f 142 2-7 275 1 2:05 ’ 152
4,30 . | 130 | 26 268 | 1-97 162 |
5,30 12 23 262 1 189 | 168
7 sn - 090 | 2 255 | 193 ‘ 182 ’
24 S oo 1 190 189 235
1 ‘

Given the percentage of fat in milk, ascertained by the
Gerber butyrometer, and the specific gravity by the lactometer,
the solids not fat can be conveniently estimated by the
following formula :-—

(}

Solids not fat = 4—

Where G = lactometer degrees, F = f‘at percentage.

uu 'ﬂ

+ 014

The specific gravity of cream may also be ascertained by
the lactometer, but it must first be diluted with an equal
weight of separated milk, and the specific gravity of the
mixture obtained. Then the original specific gravity of
the cream before dilution may be arrived at by multiplying
the specific gravity of the separated milk by the specific
gravity of the mixture, and dividing the vesult by the
difference between twice the gravity of the separated milw
and the gravity of the mixture, ”
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Specific Gravity

Specific gravity may be defined as the ratio of the weight
of a certain volume of p substance to the weight of an equal
volume of pure distilled water, 'both measured at the same
temperature and pressure ; the specific gravity of water being
taken as 1.

For ascertaining the specific gravity of milk it is usual to
employ a ‘“lactometer” which is a modified hydrometer,
“depending on the principle that the weight of the instrument
equals the weight of liquid it displaces. Placed in water at
60° F. it will sink until the O of the scale is on a level
with the surface of the water, representing a specific gravity
of 1:000. Placed in pure new milk at 60° F. it should
read from about 28 to 32, {., a specific gravity of from
1028 to 1:032. Tor temperatures other than 60° F. an
allowance of 01 lactometer degree must be made for cach
degree Fahrenheit.

To culeulnte the Pressure applied to a Cheese by o
Serewc Cheese Press
Measure length of An and ac, and pr and pr in inches
(see Fig. 14).
Let w=weight in 1bs.
(WxAB) DE

Then total pressure on cheese = -

“AC CEF

Thus if w=20 Ibs, aB=30 in, ac=2 in,, pE= 14 in., and
EF =2 in.
)
’ 1Q

0% 30 14
Then total pressure on r;heose:giz—mm
¥x ¥

=2100 1bs.

In order to ascertain whether the use of milking machines
tended to make the cows go dry sooner than wlen hand
ffilked, cxperiments were conducted between 1st February and
$0th September with the following results : —
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838 cows milked by machine averaged -25 lb, strippAngs,
cach of 7'7 per cent. fat.

»
, = B
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5,393 cows milked by hand averaged 63 lb. strippings,
each of 6-3 per cent. fat.

Further experiments, but on different farms, between
February and September resultetl as follows :—

2,451 full day milkings »y machine averaged 2655 lbs. of
370 per cent. of fat per cow.

10,604 full day milkings by hand averaged 26-66 lbs. of
362 per cent. of fat per cow.

‘Which method of milking yielded the richer milk, and by
how much more fat ?

Cunzpo.sLlwn of some Hard Cheese

} ) ' J Sugar f §
| Name of Cheese. Water. | Fat. ‘Protemc : I:‘é]rgu Salt, ; Ash,
l i | tives. ‘ ]
- . o e j o -
Cheddar - - - 33:98 | 33°15 | 2812 | 096 1:13 | 270 |
Cheshire - -] 8515 2038 | 2538 | 57T ‘ 175 | 257
Derby - - -] 3300 | 2800 | 20000 , 400 | 115 | 285 !
Gloucester (singley | 2766 | 27-12 | 88-00 | 305 | 126 | 291
» (double) | 33-78 | 27-19 | 31-50 ‘ 321 | 155 | 277
Leicester - .| 3405 ‘ 2828 | 2854 | 494 J 112 | 307
Composition of Rewnet
Liquicl. Tallet.
Water - - - - 7886 087
Nitrogenous organic matter - 200 1-06
Non-nitrogenous organic matter - 024 2406

Ash - - - - - 18-90 965-01



CHAPTER IX
LABOUER

It is exceedingly difticult to estimate the cost of such
labour on the farm as is performed by task or piece work.
Much of the following data must therefore be regarded as
approximate only. In the earlier ages labour was wholly
performed by man with the assistance of the domesticated
animals, such as the horse and ox, whereas at the present
day machinery has to a very great extent superseded hand
and horse labour. Labour-saving machines like the self-
binder and the hay-tedder, for example, will do in one day
that amount of work the performance of which previously
required from fifteen to eighteen men. The fact that some
men are possessed of considerably more strength than others,
also that horses vary widely in age and breed, and the kind
of soil and numerous other conditions influence the perform-
ance of similar operations in the field and elsewhere, renders
it extremely ditlicult to attain accuracy in estimating labour.

The allotting of piece or task work has its advantage on
large farms, but in order to obtain accuracy of payment the
particular kind of work upon which payment is to be made
must be tested by timing work actually performed. Thus if
an able-bodied man can perform a given quantiy of work
in, say, two hours, it is then easy to estimate the scale of
wages for the completion of such work. This is the case
with hoeing and many other farm operations which may
extend over many weeks.

A system of labour constants has been arrived at in which
1 represents the ability of 1 man to complete 1 acre or any™
other unit on which the price is based per day.  For example, .

1§54 »
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Jf agoan can do 4 acre per day the labour constant is arrived
at by dividing fhe day’s wages by -5, so that if 3s. is the
current day’s wage the cost is 6s. per acre.
! L
Soi{ Tillayes

Il « . . . -
The cost of varivus soil operations may be estimated if

we take as our standard a pair of horses ploughing 1 acre of
medium ground with a 9in. furrow. Allowance would have
to be made for pace, and where the amount of “short” work is
exceptional, as the less turning at the end of the furrows the
greater will be the acreage completed. Wheve three or more
horses are used an extra man or boy must be employed.

The cost of ploughing depends upon the number and
quality of horses required, the amount ploughed per day, and
the character of the soil.  Easy working land will not require
more than a pair of horses, whereas hard ground and stubbles
may require threc horses, and stiff' clayey ground four. The
amount of ground turned over in a day varies from % acre
with two horses to 11 acres with a pair temmu. The width
of the furrow is an important factor, and may vary from
9 to 12 in.

Ground Work

Digyiny— Cost per Acre.
To turn over soil with spade 2 to 3 in. without using
the foot - - - - - - 12s. to 13s.
To dig 5 or 6 in. deep using the toot - - - 258, ,, 30s.
To dig 9 to 12 in. deep using the foot - - 40s. ,, 50s.
From 14 to 21 days are required to dig an acre.
Double-digging or bastard trenching - - - £4to €5,
To it, 3d. per rod - -
Trench-digging {In };rsc}r)lch gc} Bcr rod} ©£5 ., 4T
lurf-dlgging - - - - - - 80s.
Plovyhing—
1 man, 1 boy, 3 horses (¥ to b acre per day) - - 15s. to 20s.
1 man and 2 horses - - - . 9s. ,, 12s.
Breast-ploughing old sainfoin lw after vaftering with
double furrow plough - - - 13s. o 20s.
»#  Raising ridges with single plough - - - Zs. 6d.
Splitting ridges with single plough - - - 2s, 6d.
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Steam Digger— Cost pe: Acre |
5 to G acres per day, 8 to 10in. deep - - 12,
Steam Cultivating—
I acre per hour, 9 in, deep, ouce over | - - 75, to 10s.
' ' vy twice over - - 128, 18s.

Stcam Ploughing—

8 acres per day, 6 Lo 8 in. decp, Lwo engines - s
Steam Drag-harrowing—

30 to 50 acres per day, once over - - - s

o » twice over - - - Ts.

N.B.—The cost of carting coal and water and cost of coal should
be added.

Cultivating—
3 or 4 horses, cultivator 4 ft. wide, 4 to 6 acres per
day - - - - - 45. to os.
2 horses, 5-tine cultivator, 3 acres per day - - 3s.
Harrowing—
Drag—2 horses, 7 to 9 acres per day - - Is. 3d. to 1s. 6.
3 horses, 8 to 10 acres per day - - 28 to 3.
Zig-zag, 2 horses, 10 to 12 acres per day - -ud.,, s,
Seed harrows, 1 horse, 12 to 14 acres per day - b6d.,, sd.
Chain, 1 or 2 horses, 10 to 12 acres per day - - 6d, ,, sd.
Rolling—
Camnbridge, 3 horses, 7 to 10 acres per day - - Isodd
1-horse roller, 5 ft. wide, 8 acres per day - . 8d.
2-horse roller, 6 ft. wide, 8 to 12 acres per day - 9d. to ls.
Manuring
Dung—
Carting - - - - - - 1s. per mile per ton
Spreading - - 2d. per load ; 1s. 6d. to 2s. per score loads
Filling - - - - 13d. per load ; 2s. per score loads

Filling and spreading. 16 loads per acre.
Tuarning, 1d. per load, 3d. to d. per cubic yard measured after
heap litter, 1s. per score loads.

Sowing artificialx (broadeast at rate of 5 cwt. per acre) Zs. 6d. per ton

Souingy soot - - - - 2d. per bushel, 5s. per 100 bus.
Spreading lime - - - 44d. per ton, 8 tons spread per day
-

A cart load is about 1 ton, which is suthicient for one horse

»



LABOUR 175

tg pudl, while a waggon yoked to two horses is seldom loaded
beyond 3 tons.

Svrying and Planting

* Cost per Acre.
Sowing corn, broadcast, 14 acres per hour - - - 3d. to 4d.
,,  clover, broadeast with barrow - - - 3d.,, 4
sy grass seed, by hand - - - - - 3d.
' ’y by barrow - - - 6d. Lo 8d.
Drilling corn, 2 men, 1 buy, 3 horses, 8 to 12 acres per
day - - - - - 1s. 6d. to s
Drilling turnips, 1 man, 1 horse, ‘_’»m\\'cd drill, 6 1o 7
acres per day - - - - - - U
Burning ashes for drill, Id. per bushel of ashes pro-
duced - - - 2s. to 2s. 4d. per cubic yard of 21 bus.
Dibbling beans, according to distance apart - - Js. to 8s.
Setting out plants - - - - 8d. per 1,000
Planting cabbage, according to dlsmnm - - 8s. to 12s.

Setting plants-—1 man, with boy to pull and puddlL seedlings,
will plant 5,000 to 7,000 per day.

Hoetny .

The cost of hoeing will largely depend upon the coundition
of the soil and its freedom from weeds of peremnial growth,
such as couch, knotweed, convolvulus, etc. Retentive soils,
and others of a gravelly nature, which become hard and set
after heavy rains, render hoeing difficult and expensive.

Cost per Acre.

Flat-hoeing mangels, first time - - - 6s. 6d. to 12s.
v swedes, v - - - 5s. to Ts. 6d.
v cabbages, set out - - - 38, Hs.
' wheat - - - - - 4s.,, bs.
. peas - - - - - 3s. 6d. to 3s,
’s beans - - - - 4s. t0 5s.
' mangels, second time 38, 4, 7s. 6d.
Singling, turnips or swedes - - - - Bs. ,, Us.
’s mangels - - - - Bs.,, T7s. 6d.
Horse-hoeing, 1 man, 1 horse and bo;,, 3 to 5 acres
»® perday - - - - - 1s. Gd. to 2s.

Docking and thistleing (extremely \arlable) - s, to 3s.
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Harvesting and Threshing

9 >
Cost per Acre.

Mowing with machine, meadow grass - - - s, to ls. 6d.

,» by hand, water mcadow - - - Ts. o, 128,

ys 'y meadow - - [ - 3s.,, bs.

’s ’s light grass crops " - - - d4s.,, s,

'y . clover or sainfoin ' - - - ds.,, Js.

s barley or wheat - - - - - B, e
Cutting round fields (large areas) - - - 2d.

,» and fagging peas in ““wads” - - - Us. to 8s.

,»  beans and stooking - - - - Ts.,, 10s.

,,  with scythe or hook, and stooking laid wheat

ov oats - - - - - 10s. ,, 20s.
,»  tying up, stooking, and raking, wheat - - Us.,, 128
. with self-binder, 10 to 12 acres per day, includ-
ing string - - - - - ds. 3d. to 6s.

After reaper, tying up wheat or oats - - - 4s to 7s. 6d.
Stooking, after binder - - - - - 10d. ,, 1s.
Pitching and loading - - - - - 9d,, s
Rick-building - - - - - . 1od. ,, ls.
Thatching ricks - - - 10d. to 1s. per square of 100 sq. ft.

'y ,,»  when straw is drawn - - 5. to 6d. per square
Yelming or drawing straw - - - - }d. per bundle
Stacking grain - - - - - - 4s. to s,

,»  hay - - - - - - 8s.,, ds.

One man will piteh 5,000 to 6,000 sheaves of corn per day.
Two men with their teams with one binder will cut from 10 to
16 ac. per day, working in alternate shifts.

Estimated Cost of Threshing

£~ d

Hire of 8 horse-power engine and ‘“drum” with driver
and feeder - - - - - - - 115 0
Coal and oil - - - - - - - b 80
Water carting, 1 man and horse - - - -0 76
3 men pitching on rick - - - - - -0 7 86
1 man attending to sacks - - - - -0 2 6
1 man and 2 horses removing corn - - - -0 510
Usc of straw elevator - - - - - - 050
2 men on straw rick - - - - - 05 0
Labour in removing chaff, I man - - - -0 206
318 10

. .
If engine and machine are part of the equipment of
»
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fhe ferm, the usg and wear and tear can be put down at
£1 per day.

Threshing, 1s. 6d. to 2s. 6d. per quarter.

)
L
J[a"z;l.:eting

Preparing crops for market, contractor finding engine and

machine and feeder.

Threshing by contract—wheat - - 1s. 4d. per qr.
" ' barley - - 1s.2d.
'y . oats - - 10d. ’e
Winnowing - - - - 2d. v
Screening - - - - - 2d. yy

Cost of delivering corn a distance of 2 miles with 1 waggon,
2 horses, and 2 men, assuming 32 qus. of wheat, 30 qrs. of
barley, or 36 qrs. of oats per day, would amount to 2 hovses
at 1s. 8., and 2 men at 2s. 6d. =8s. td.

Raising and Storing oot Crops
Cost per Acre,

Swede lifting - - - - - 7s8. 6d. to 10s.
Mangel pulling, and throwing on to cart - - 8s.6d. ,, 10s.
' and putting lcad) for filling - - 6s. to 9s.
Pulling, cleaning, heaping, and covering swedes - 8s. ,, 9s.
Heaping swedcs and covering with earth and straw - 7s.
Covering triangular heaps, 6 ft. wide at base, with
straw and 8 in. of soil - - 10d. to 1s. per rod in length
Carrots, lifting and filling into cart - - - 20s. to 25s.
Potato raising by hand - - - - - 30s.
" by digger - . - - - 10s.
" gathering after ploughing - - 13s.
' digging, gathering, and filling carts - 20s. 1o 258,
! Miscellaneous
Hedge trimming (two sides) - - - - 4d. per chain
,» cleaning - - - - - 7d.
,, cutting - - - - 3d. to 4(1 per rod
,, laying - - - 6d. to 8d. per polc 2s. 6d. per chain
s»» trimming of 1 year’s growth - - ‘)éd. per chain

2 years’ ,, - - -6 '
ls 1d. per pole

.
'n 2

Se\;ting quicks -
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Scouring hedges - - - - - 6d. perchaip |
Stonc breaking - - - 9d. to 2s. 6d. per cubic yard

,, dykeing - - - - 1s. 6d. per lineal yard

,» picking - - 3d. per bushel, or 1s. per cubic yard
Gate hanging - - - - - - Bs. each
Gate, or slat hurdle - 25, per doz. to make, sold at 11s. to 12s. per doz.
Faggoting - - - . - - 4s. per 120
Making faggots - - - - - 6d. per score
Trussing hay, 2 tons daily - - - - 4s. per ton
Thatching cottages - - - - - 4s. per square
Ditching (digging) - - - - 5d. per pole

" {cleaning out) - - - - 8d. per chain
Mole catching - - - - - 1d. to 2d. each.

Draininyg

Digging 3-ft. drain in uniform clay - - - 1d. per yard run
Laying pipes in trench - - - - 4d. per rod
Draining (3 ft.), cutting, and filling - - - 2s. per chain

’s ,»  mains - - - - 25 06d.

' 5, eyes - - - - 6d. each.

' levelling, and returfing - - - 3d. per chain

Livestock

Stockmen and shepherds arc often paid a Dbonus in
addition to their weekly wage, which may also include house,
garden, ete.

6d. for each lamb weaned.

9d. to 1s. for every pair of lambs weaned.

Is. for every ram sold (on ram-breeding farms).

3d. for each pig weancd.

1s. for every ealf weaned.

s, for each foal born.

6d. for every couple of fowls marketed.

1d. or 2d. for every score of eggs collected.
Pasturing cow - - - - 2 6d. to Ds. 6d. per week
To take full charge of cows and find

niilkers - - . - 1s. 6d. per cow per week
Cow attendance in milk - - 10d. per cow per week
Cow on winter keep in stall - - 7s. per week for 28 weeks
* Pasturing horse - - - 23, 6d. to 3= per week
' shecp - - - - 6d. per week
Sheep dipping - - 1d. each -,

tandine - 1d mar head nar waal-
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i
Rheeryshearing l - 3s. 6d. per score for stoek sheep
b 'y - - - 4s. .y s, market ,
vy - - 1- - special, 4s. 6d. to 5s. per score

A skilled hunlle-nhkel ,can, make 9 wattle hurdles per
day of ten hours, and is pfud at the rate of 4s. per dozen.

(¢) How long would it take him to make 13 doz. of such
hurdles?

() What would be his earnings per week of 6 days?

(¢) What would the hurdles be sold for at £3. 10s. per
load of 10 doz.?

In the manufacture of a gate or slat huvdle, 7 spars
or slats are used, together with 2 braces and 3 uprights,
the cost of making being 2s. per dozen, and the selling price
11s. per dozen. What number of slats, braces, and uprights
would be required for the manufacture of 9 doz of such
hurdles, and what is the cost of making and selling price per
hurdle ?

If the total cost of crecting a fence for protecting young
hedges, and capable of resisting cattle and horses, with
galvanised wire, larch stakes and strainers, is £10. 6s. for
950 yds., while a fence needed only against 1abb1ts hares, or
sheep of wire netting 3 ft. high costs £8. 1s. 3d. per 300 yds.,
compare the cost of each per lineal yard.

A good hoer taking a 5 ft. 6 in. to a 6 ft. stroke will hoe
$ ac. per day of oats and barley on loose land. How long
would it take two such hoers to hoe an 8-ac. piece of barley ?

In parts of Scotland and elsewhere tenants pay at the
rate of Gd. per spade’s casting of peats per annum. A spade’s
casting of peats is 9 ft. lineal of peat bank and 60 yds. lineal
of lair of the preadthof 9 ft. How much area, therefore, does
one lair cover, and what wonld be the cost of 9 spades’
castings per annum for 7 years?

If there are 30 barrowfuls of peat to a cartload, and
each barrowful occupies 1 sq. yd., how many barrowfuls and
how many cart-loads of peat would there be in each lair?

o 81f a casting is dug to a depth of 3 peats or about 6 ft.,
yhat is the cubic content of a lair of peat !
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Implements

Children attending rural schools, and also many agricul-
tural students, have ljttle or no knowledge respecting the
prices of ordinary tools and impléments used on the farm.

While prices can be ascértained through the medium of
trade catalogues, those who do not contenplate the purchase
of implements would not be justified in securing catalogues
merely for the purpose of providing themselves with this
special knowledge ; especially when it is known that the cost
of publishing many of the more elaborvate trade catalogues is
a heavy tax on the manufacturer.

The following data, although by no eans complete, will
be useful to teachers in framing examples, and to students in
affording them some idea, if only approximately, of the cost
of the commoner agricultural implements.

Cost of Miscelluncons Ineplemeints

£ s d
Beehive, bar frame - - - - - 100
Bin - - - - - - - R2to2 10 0
Binder - - - - - - - 25 0 0
Broadeaster, corn and seed, 9 ft. wrde - - - 1515 0
Bushel measure - - - -l\\ - 0 76
Butter paper, good q“dht\ per ream - - - g 6 9
Butter worker - - - - - - 2 5 0
Cake crusher - - - 310 0
Cart, general purposes, to carry 30 cwt., 4-in. 1)\ g-imn.
tyres - - - - - (710 0
Chaff-cutter, three km\'us - - - -£1012 0 0
Cheese press, double - - - - - 7T 0
' single - - - 4 5 0
Cheese vat, up to 50 gals. 9. per gallon over 30 gals.
8d. per g"thon
Churn, butter, capacity 24 gals. - - 310 0
5, railway - - - 1 5 0
Clod crusher, or ring rollu widbh 8 ft., 22-in. ¢ylin-
ders, weight 16§ cwt. - - - 15 0 0
Cooler, milk, according to capacity, e.g., 40 gals. per
» hour - - - - - 210 0
Llammmg machine, puultl) 21 0
Sultivator - - 12 0 0
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Cost of Miscelluneous I'mplements (continuned)—

£ s
Drill, corn and seed, ten rows, 5 ft. 5 in. spread - 25 10
s 'y fifteen rows, 8 ft. 1} in, spread - 31 0

’y ’y three coultérs, and adapted for
rows at 16 ang 24 in. apart - 24 0

,,»  manure and seed, six coulters, wheels 8 ft. wide,
for rows 16, 19, and 24 in. apart - - 31 0
,» hand, with box and guide irons - - - 3 0
,» turnip and mangel, six rows, width 7 ft. - 12 10
Elevator - - - - - - - 35 0
Fork, digging - - - - - - 0 4
,» hay - - - - - 0 2
Foster mother, for 60 chlcl\s - - - - 210
vy for 100 chicks - - 3 0
Harness, set of, for cary horse - - - - 8§ 0
Hay knife - - - - - - 015
,, tedder - - - - 8§ 10
Harrows for two horses, width S tt. 6 in. - - 0
. for three ,, ,, 10 ft. 6 in. - - 5 9
'y light seed zig-zag, 8 ft. 6 in. - - 3 6
' expanding chain, 8 ft. by 7 ft. 6 in. - - 3 0
v spike and link, 7% ft. by 6§ ft. - - 3 4
Hen-coop - - 0 3

Hoe, stecrage horse, for tlnee rows tulmps n1a11,5-31<
etc. - - 8 10

,, pony, for hght soil 101 one row, tunnps mangds,
ete. - 215
,» expanding horse, w1th h\e tines - - - 3 5
Honey extractor - - - - - - £lto2 O
Incubator, for 50 eggs - - - - 215
9 for 100 eggs - - - - t3 10s. to4 10
Ladder - - - - - - 9d. per ft.
Manure distributor, Wldth 9 ft. - - - 18 0
Milk recorder - - - - - - 2 0
Mower and reaper combined - - - - £16t0 18 0
Pails, milk, 4 gals. - - - - (U
Petrol engine (horizontal), 1 . P - - - 16 0
. (vertical), 24 H.P. - 26 0

Plough, general purpose, two wheels, for 11s»hm or
heavy soil - 53 0

' vy one wheel, for light or
Lieavy soil - - 417
., swing - - - - - - 410

[s=i =l en]
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Cos! of Miscellunspus Implements (continued)—

£

Pulper, root, hand - - - - £2. 10s. t0 3

Presser, land, two wheels, 36-in. diameter - - 7

o threc wheelsl 42-i in, " - - 9

Rake, two-horse, manual d@lnely - - - 15

,» hay, single horse - - - - £8t0 10

Raves, curved harvest - - - - 2
Roller, flat, three cylinders, 3v1dth 7% ft., cylinder

diameter 18 iun., weight 104 ewt. - - - 10
Sacks, each - - - - - - 1s.to O
Sack barrow - - - - - - 1

,, lifter - - 2
Seed barrow for clover and grass secds, 12 ft W 1(1e,

single box - - - - - - 3
Scotch hands - - - - - - 0
Separator, 44 gals. per howr - - - - 12
Scythe - - - - - - - Bs to 0
Spade - - - - - - - 0
Swath tarner - - - - - - 12
Searifiers, wrought-iron, 13 tines, width of cut 6 ft.

8 in. - - - - - - - 10
Waggon, farm - - - - 35
Water barrow, capacity 3() gala - - - 1
Winnowing machine, width 24 in. - - - 6

== e S
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CHAPTER X
TALUATION

Fary valuations may be regarded as of two kinds, namely,
that made for the purpose of ascertaining the interest in the
farm of an outgoing tenant, or in other words Tenant Right
Valuation, and that made annually by the farmer himself for
the purpose of accurately determining, in conjunction with a
properly drawn up balance-sheet, his exact financial position
at the end of the year. The system of valuation varies
greatly in different countics, doubtless due to the different
and long-standing customs, also systems of farming in vogue
through the variation in soil and climatic conditions. Tt is
never an easy matter for a valuer to make an accurate valua-
tion outside his own county, or the district with which he
is familiar.

Tenant right or outgoing valuation is a very complicated
business, but the following values may afford some guide
although variations in price are sometimes considerable,
caused by the scarcity or prevalence of various crops, ete., in
different counties. »

Cultivations.—Details of the acreage of the ficlds and
the labour employed are usually supplied by the outgoing
tenant. The approximate cost of the various soil operatious
will be found on p. 173, and the value of the cultivations for
the different crops may be estimated accordingly.  For
example, taking a crop of 5 ac. of swedes, this might Le»
valued somewhat as follows (— »

184
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. T ‘ :
Ac. R. I {
:_v(L Swedes :— £ | s | d
£0 12 0| - 1 Ploughitk (3 hprsesp - - -
05 0 2 Cultivates - - - -
0 1 7 1 Dragging - - - -
0 5 0 Collecting weeds - - - !
0 2 0 2 Heavy harrowings - - -
01 6 2 Light ’s - - -
0 2 6 2 Rollings - - - -
0 2 6 Drilled - - - C- -
0 3 0 Seed - - - i - -
012 0 Artificial manurc - - -
0 4 0 2 Horse hoeings - - -
014 0 Singling and hand hocing - -
016 0 Rent, rates, taxes, cte. - -
£4 0 9 201 3 9
20 59

Hay and Strae—Where this produce constitutes part of
the tenant right, the usual and most convenient method of
assessing the value is at consuming or feeding price, although
in some districts it is taken at a market price. Consuming
price in the case of hay is generally accepted as two-thirds
of the market price. With straw, consuming price may be
taken at from one-third to two-thirds of the market price
according to the locality, but more often o price is fixed per
acre for an average crop of the different straws, as follows :—
Wheat straw varies from 7s. to 16s., average 11s. pet acre.

Oat 'y ' 8¢, Lo Ys., sometimes more.
Barley ,, " 25, to 8s.
Bean or pea haulm, if valued, is 3s. per acre at the most,

Farmyeard Moannre. —When the manure is taken over by
the new tenemt at full market value, the price per load varies
from 3s. Gd. to ds., including cost of labour, or an average of
4s. G6d., while the dung that has been applied to the land is
valued per acre at,not more than £5. If the manure is
assessed at consuming price it is usual to estimate it at two-
thirds of the market price plus cost of carting and spreading.
& *average price is Js. 6d. per load, or THs. per acre, together
with cost of twrning at, say, 3d. per load, and spreading at
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about 3s. per acre. The size of a load is laken as 1 ec. yd.
but it may vary up to as much as 40 c. ft.

Awtificial Munnres and Feeding Stuffs.—The allowance
made for artificial manure depends upbn the kind of manure
and to what extent it is exhausted by the crop. Where root
or green crops are valued at cither market or consuming price
no valuation is made of the manure, while wheve the crop is
valued at cost of tillages and sced, the whole value of the
manure is estimated. If artificial manure is applied to a corn
erop in the last year of the tenancy it is considered to be
entirely exhausted, the only exception being undissolved
bones which are estimated on a three or four years’ principle.
With manures applied to pastures, two years is generally
allowed, or from three to five years in the case of dissolved
bones, and from six to ten in the case of undissolved bones.
Very soluble manures, e.q., nitrate of soda and sulphate of
ammonia, ure excepted, owing to their easy solubility. The
allowance for the manurial value of the various concentrated
foods fed on the farm is usually one-third of the cost of
linseed and cotton cake, rape cake, meual and malt culm fed
in the last year of the tenancy, and one-sixth of the cost of
that of the year previous. Corn, whether purchased or home
grown, and if fed to other beasts than horses regularly
employed on the farm, is estimated at one-sixth of the cost
of that fod in the last year and one-twelfth of the preceding
year.

Land Improvements—Of these draining is undoubtedly
one of the most important, but the basis of compensation for
this work naturally varies greatly according to the number
of years over which it is likely to prove of services Where the
most beneficial results acerue it is estimated to last for thirty
five years, or where less benefit is received twenty-five years,
and lastly fifteen years. The amount,, therefore, annually
deducted for exhausted value will be [, ', and {5 respec-
tively. In the case of improvement by chalking the cost of
carting and spreading with pit close at hand is 1s. 6d.’ fer
load or 2s. 6d. to 3s. if carted for some distance, and anothar
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1s. H{ay have to Be added per load for cost of chalk, so that
70s. may be regarded as the average cost per acre. The period
over which the benefit extends, wlether vn pasture or arable
land, varies from six o twenty’years and the compensation
therefore varies accordingly, Twelve ycars may be taken
as a general average, and the full value should be allowed for
the first three years, as very little benefit ensues until the
chalk has been applied some time. Liming will cost £4
per acre and remuneration will extend over three, eight, ten
or even more years according to the character of the soil.

dunuwal  Valnativn.—This valuation or stock-taking is
usually made at the end of the year although some prefer
to take it at the anniversary of the commencement of their
tenancy each year.

Livestock are usually taken at the current market value,
or in some cases it is preferable to place a definite value on
the usual working and breeding stock of the holding each year,
and value the selling stock only at market price.

Machinery, vmplements, harness, efe., will all require an
annual deduction of from 5 to 10 per cent. from ihe
valuation made in detail at the commencement of the tenancy
to set off depreciation caused by wear and tear. Thus the
usual amounts to deduct annually are as follows :—

Waggons, carts, cte., in general use - - 8to 10 per cent.
Harvest and other carts oceasionally used - 5 .
Ploughs, cultivators, drags, harrows, etc. - 5tolo 's
Threshing and winnowing machines - - b5to 7l '
Machiue belting - - - - - 1ato20 .

Hay and straw is taken at market value or at consuming
ralue, namety, two-thirds of market value.

Corn, either threshed or in rick, at current market prices.

Growiig crops at cost of production as for Tenant Right
Valuation (see anty p. 184).

Tillages for succeeding crops at cost price (see p. 173).

Dungy, if included in tenant right, should be also included
*n®the annual valuation accordingly. Otherwise the labour
%u the same is only taken into aecount.
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Feeding Stuffs, Manures, ete., in stock are valued at cost
price. If applied, unexhausted value should be estimated
as in the case of Tenant Right Valuation.

A properly drawn up balance-shebt should be prepared
showing in addition to the valuation all assets from other
sources and the total liabilities, to which latter should be
added any allowance for which the tenant may be liable in
respect of dilapidations.

In valuations it is usual to value hay in the stack-yard
at market price, less manurial value. This would vary from
£2. 10s. to £4 per ton. Similarly, straw may be valued at
from 20s. to 30s. per ton; corn in the stack or in the granary
av its market value. Mangels in clamp at 8s. per ton, as these
could not be taken at selling price, but ouly at their feeding
value. What, therefore, would be the value of the following,
taking an average from the above prices’

18 tons meadow hay.
15 tons wheat straw.
8 tons oat straw,
30 qrs. wheat at 35~.
40 qrs. oats at 21s.
125 tons mangels.

Building Repairs

Farm buildings are continually undergoing repair, and very
often it is necessary for a farmer to have some elementary know-
ledge of building construction. With regard to the ordinary
everyday repairs much information is contained under other
headings, such as that of Labour, Drainage, Measurcment of
Timber, etc. It is very useful to be able to form an accurate
estimate of repairs, or failing this, to be able to state somewhat
accurately the amount and nature of the materials required to
complete such repairs as are necessary.

The cost of maintaining all the buildings on a farm in good
condition will, of course, depend on their age, the care with
which they have been formerly treated, and the materials a'frd -
method of construction. For those in good condition the cost
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may be estimated, at about 10 per cent. of the farm rental,
while for those of only a temporary character, or in a dilapi-
dated condition, 16 to 20 per cent. should be allowed.

Tenants from year f:o year are generally liable onlv for
dilapidations resulting from acudent carelessness, netrh"ence,
wilful and other damage that may arise from neglect. The
following particulars give the average cost of labour and
materials respectively, in order to render them applicable where
the tenant is liable for the former and the landlord the
latter : —

J Labour. Materials, jTotal Cost.
I

*Bricklayer— £ s d J £ =a t]J s d
Brickwalling, 14in. ,\\orl\ed fair | 310 0 810 0112 0 0
both 31(1(,5, 3 place bricks and | i !
# stocks per rod ! } |
All stocks 310 0110 0 0 I 1310 ¢
Brick-nogged partitions, ﬂatf 01 3.0 23,036
(including timber), per yard | ‘ ‘
super. o ! [
Brick-nogged dpartltlons, un) 00311, O 1 7, 0248
edge, per yard super. i [ [
Raking out and pointing flat} 0 1 21 0 0 6| 0 1 8
joint in mortar, per yard | l
super. f
Taking down old brick-work, | 2 8 ¢ | 2 80
cleaning and stacking bricks ] J
and finding scaffolding, per | ! !
rod ! \, L
Taking down, cleaning, and | 1 4 0 1 4 0

stacking only, per rod '
Paving of floors of cottages and

"r 00 8] 0210003 ¢
outhouses with hard stock}
|

bricks laid flat in sand and
grouted in mortar, per yard |

super.

Do., on edde, per yard super. -1 0 1 61 0 3 0| 0 4 § |
Mason— }
Taking down old masonry, i 0 2 0! P02 0
cleaning and stacking the | ; ;
stone, per yard cpybe ! ,‘
Building I8-in. 1‘9&gh random J‘ 01 6y 06 0; 07 6

walling, including scaffolding,
per ya.rd super. | '

1

Frmn Brl('ht’s “ Afrrlcultuml \ur\'eyor’s Handbook,”
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) Labour. Materials. | Total Cost.
Mason (continued)— D v d| £ d| £~ d
Building random coursed worked ‘ 0280 070 0090
walling, per yard supcr. ,
Flat pointing, per yard super. - |’ | 00 9
Tnck pointing, per yard super. 01 3
York stone step, 3 ft. 6 in. 013 0
x9in. x 6 in. cach
Do., coping, 13 in. x2% in. per | 0 2 0
foot run
Bath stone window sill, 4 ft. 05 0
x 8 in. x 3 in. tooled, |
weathered, and throated, each !
York stone sink, 3 ft. 6 in. g 015 0
x 2 ft. x 6 in., each ‘
{  2-in. tooled York paving,jointed | 6 1 0| 0 6 0| 0 7 O
in cement, per yard super. [
3-in. do. do. -1 01 0/ 07 0 080
Taking up and relaying, per | 0 2 0| 0 0 6,0 26
yard super. !
Pebble paving, 4 in. deep, laid | 070
in screened gravel, per yard |
super. ) ‘
Tar paving, on 4-in. concrete, | 06 0
per yard super. :
Asphalt paving, § in. thick, on | 05 0
conerete, per yard super. ]
Drains-—Excavating, laying, and |
filling in with—
Glazed socket 3-in. pipes with | 0 0 4| 0 1 6| 0 110
cement joints, per yard lineal
Do., 4-in. do. do. 0 0 57 0 1100 2 3
Do., 6-in. do. do. 006 026 030
Do., 8-in. do. do. 0070 300 37
| Carpenter— 1
Common lean-to roofs, per | 0 4 0| 1 O 0| 1 4 0
square
Common span roofs, with pur- | 0 6 0] 1 8 0| 114 0
lins, per square |
Framed roofs, with purlinsand I 0 12 0 I 8,0 \ 2 00
rafters, per square ! ‘ i
TJoists and 1l.in. board floors, | 011 0 1 9 0| 2 0 0
wrought folding, per square | !
Ceiling joists, per squarc L0053 010 6 01 0110
Barnfloor, 2-in. oak plank, listed ¢ 0 16 0~ 4 4 0 I's5 0 o
and dowelled, per square 1 I’ L [
4-in. partitions, framed and | 013 0} 110 0, 2 5 0
braced, and lathed and plas- ‘ﬁ .

tered on both sides, per square




fir laths, per square
If with oak laths add
3s. per square

REPAIRS ]()I
' & Labour. Materials. | Total Cost-
|
Carpenter (continued)— I £ s d| £ s.d] £ s
Weather boarding, rqugh, per Lo 40 017 0| 1 1 0
square \ !
Do., splayed edges, per squaie \‘ 0501001 50
Uoors ledged— | | .
1}-in. rough edges, shot, per [ 00 3 ? 00 610 0 9
foot super. ! ‘
Do., ploughzd and tongued, per ( 00 4,00 6 ) 0 010
foot super.
Do., braced, per foot super. - 00 45 0 0 6 0 010}
Do. do., andhungfolding, | 0 0 5| 0 0 6| 0 011
per footr super.
Refacing old doors, per foot 00 b
super.
Ordinary door frames, and fix-| 0 6 6| 0 6 0| 012 6
ing, each
Deal mangers, 14-in. wrought, 009 006 01 3
rabbeted and round capping,
3 in. x 2 in., per foot run
Oak mangers, 14-in. wrought, | 0 011 | 0 0 7| 0 1 6
rabbeted and round capping,
3 in. x 2 in., per foot run
Feeding trough, per foot run 009006013
Fhaver and Tides—
Slates laid with 23-in. lap, with | 0 7 01 1 6 0| 113 0O
copper nails, per square ! l’
Do., strip and I'elay, per square 0 8 0 0 8 0
Pantiles laid dry, per square 04 0] 018 0] 120
Do., pointed inside, per| 0 8 0| 1 2 0| 110 0
square i
Do., pointed outside, per | 0 7 0| 1 2 0| 1 9 O
square
Do., pointing old work out- | 0 3 6 ? 0 3 6
side, per square |
Do., pointing old work in-| 0 6 6! 0 6 6
side, per square
Old pantiling, stripped, new J 012 0/ 08 0/ 1 00
lathed, and relaid dry, allow- | !
ing 20 new tiles to the square, | \
per squire A ! . |
Plain tiling, laid to a 4-in. gauge, r 070 r 113 0/ 2 0 0}
and fir laths, per square ‘ !
Do., laid to a 34-in. gauge, and 5 09 0 | 1 6 0| 2 50
fir laths, per square 1 |
Do., laid to a ?ﬁ gauge, and | 0 10 6 i) 119 0 2 9 6
|
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b

Labour. ( Materials. [ Total Cost.

R ——— e e
Slater and Tiler (continued)— £ = d.} £ oal s d
010 01 1 8 O

Old plain tiling, stripped off, ncs \‘ 018 90

double fir laths, and retiling, |

allowing 100 new tiles to the !~
squarc, per square ‘
Thatch, laying new coat of

0 4 0i 016 0| 1 0 O
thatch on old materials, per f

squarc

Lime-whiting walls, per yard i 0 0 13
super., each coat i

Do., ceilings, per yard snper., 0 0 2
eaeh coat !

Wash, stop, and whiten, per yard | 0 0 3%

super., each coat |
Render, float, and set wallg, per
yard super., cach coat
Sizing and preparing walls and [
hanging paper, per picee,
8d. to 1s. J
Sectting small grates, each- -
Do., cottage ranges, cach - - |
}
|
J

~

i
\
/
1
Sundries— |
\
|
0 08 0 0 4 010

(=g R as]
22O ¢
[=r R =]

Glass, 21 oz., including glazing, |
per foot super.

Painting

The surface which a given weight of paint will cover varies
with the density and viscidity of the mixture, also with the
nature of the material to which it is applied. For estimates
it may be assumed that, approximately :—

1 1b. of white paint mixed with oil, ete., will cover on wood
about 4} yds. super. the first coat, 63 yds. the second, and
62 yds. each additional coat. ‘

1 Ib. of red-lead paint, mixed and applied as a first coat on
iron, will cover about 5 yds. super. The cost will be about
41d. per yard for the first coat, and 2 per yard for the
second coat. '
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|
;f Labour Materials. 4 Total Cost.
’— T \,l \ J—
(vates and Fences— £ . a’./ £ s d| £ s d
9-ft. field gates, oak, sawn, mch 04 0011 0l 015 0
Do., cleft, sawn, each -0 5 0015 0] 1 0O
Do., larch, sawn, each - -0 2 670 7 6 i 010 0
Do., red deal, sawn, each -0 20 \ 05 6 0 7 6
Hanging post, oak, 8 ft. x8in. 0 2 610 9 0 01 6
x 7 in., and ﬁ\mg each ! { ;
Catch post, 7ft.x6in. x6in., |0 2 0 |0 6 6 | 0 8 6
and fixing, each | : i
Ironwork, per set - P e 10 3 6 0 3 6
Fixing posts and hanging éd.tl, | 0 35 0 . i 0 5 0
per set J
4-ft. oak wicket gates, each -0 2 010 7 0 ‘ 0 9 0
Oak posts, per pair - - o 7 080
Fixing posts and hanging gate, | 0 3 0 | 030
er set |
Stiles, with 2 oak posts, 6 ft. ‘ 0 3 0|01 0 014 0
X8 in. x5 in., and 4 rails, i |
6 ft. x 4 in. x 2% in., per set | ( !
Fixing do., per set o 2 6 .. | 0 2 86
Fencing, oak posts, 9 ft. apart, |0 0 6,0 2 6 ‘ 30
mortised for 4 larch or elm | | !
rails, with intermediate up- ‘ ‘
right, per yard run ‘ ‘ !
Oak park pale feneing, with j | !
2 arris rails and oak posts ! ‘
9 ft. apart— i { ]
3 ft. high, per yard run - i 040
s, | L0t
5 1;t. o ! ! g 6 8
6 ft. ,, o A ’ 76
Trimming thorn hedges, per | 1d. to 3d.
] chain : .
1‘13(1??51111) gaps in hedges, per i o0, 1s.
Cutting, laying, and making : i s, to 1« 6d.

good fence, per perch
Cleaning out shallow ditches,
per perch
Wiring old thin fence, 1 wire,

per perch ,
Do., 2 wire, per pe}!h

1d. to 2d.

8d.
1s. 2d.
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Walls

Rubble stone walls should be one-third thicker than those
constructed of brick; a minimum thitkness of 18 to 20 in.
being generally adopted for ovtside and 12 to 15 in. for
interior walls.

One ton of ordinary rag or limestone for rubble work will
form about 23 c. ft. in bulk.

Rubble masonry when built in courses requires per cubice
yard about 35 c. ft. of stone, including waste, and 61 c. ft. of
mortar ; but in random and common uncoursed rubble-work
33 c. ft. of stone and 9 c. ft. of mortar are required.

Twenty-two bushels of rough flint, with 1 bus. of split
flints to every yard superficial of face, and 8 c. ft. of mortar
will build 1 c. yd. of flint walling.

The cost per square of external partitions built on brick or
stone foundations and ‘covered with weather boarding will be
approximately as follows :—

s. d.
Partitions framed and braced - - - 17 6
Weather hoarding, rough - . - 90
Nails and fixing - - - - 3 6
Two coats gas tar - - - - 286
Proportion of cost of foundatlons - - 200

52 6

or about 4s. 9d. per yard super.

The outside walls of farm buildings when constructed of
brick may be of a minimum thickness of 9 in. for one storyv
erections, if strengthened with 14-in. pillars, 10 ft. apart, to
carry roof trusses. ‘

For buildings of two stories the walls should be 14 in.
thick.

In the neighbourhood of London, bi'ckwork is measured
by the rod of 161 ft. sq., and reduced to *he standard of 1}
bricks in thickness. In other parts of England the cubic vard

is generally used as a standard of measurement.
J
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One rod of brickwork = 161 ft. x 161 ft. x 11 ft. = 306-2812
c. ft.=11-34375 c. yds.

One rod of brickwork = 272 super. ft., of the standard thick-
ness of 11 bricks.

The cost of mortar' is usually about 11s. per cubic yard,
estimated as follows :—

3 yds. of sand at 5s. - - - “; - 15s.
1 yd. stone-lime at 10s. - - - ‘ - 10s.
Carriage and mixing (about) - - 8.

Cost of 3 ¢. yds. - - - 33s.

Cost per cubic yard =11s.

In calculating the cubic content of buildings, the height
is taken from the footings to half the height of the roof and
multiplied by the length and width of the walls of the
structure.

A good concrete can be made of clean gravel, broken hard
brick or ballast, or similarly hard material, well mixed with
freshly burnt ground Blue Lias stone-lime or Portland cement,
in the proportion of 1 of lime to 6, and 1 of cement to 8, of
the other material. .

A cubic yard, or 27 c. ft., of ordinary concrete requires
34 ft. of gravel, sand, and lime. Therefore, in the proportion
of 6 to 1, a cubic yard of concrete will require 1-1 yds. of gravel
and sand to 3 bus. of lime, without taking into consideration
any decrease of bulk (usually one-sixth) for ramming.

Assuming the cost of lime to be 9d. per bushel, Portland
cement 2s. per bushel, and gravel 5s. per yard cube, the

expenditure on concrete would be as follows :—
W
Lime Concrete—
1-1 yds. gravel at 5s. - - - 9s. 6d.
3 bus. Blue Lias ground hme at 9d. - - 28, 3d.
Mixing, whee}l/lg, depositing, and ramming - 1s. 3d.

Cost per yard cube - - 9s.0d.

£

Concrete if under 1 ft. thick, is usually charged by the

Al
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yard super.; and if over 1 ft. thick by the yard cube;
according to the nature of the materials.

Concrete Cement— i
11 yds. gravel at 5s.- - v - 3s. 6d.
3 bus, Portland cement at 2 - - 68, 0d.
Mixing, wheeling, depositing, and ramming  1s. 3d.

12s. 9d.

or per yard super., 12 in. thick, 4s. 3d.
(33 IR 6 sy 25. Iéd
s ' 4 'y 1s. 5d.



CHAPTER XI
AGRICULTURAL ENGINEERING

Engineering Formule.—Almost every standard calculation
concerned in different branches of engineering is effected
by the aid of formule; the reason being that to ascertain
mathematical values of any material, structure, engineering
structure, or appliance, laboratory research, together with
expensive apparatus and expert men, are necessary. For
instance, if it is required to ascertain the strength of an iron
bar, say 1 in. in diameter, when subject to tension, com-
pression, or “bend ” (more correctly described as bending
moment ”), this particular bar must be placed in very heavy
testing machines, so accurately constructed that not only
may the bar be tested to destruction, but the actual effort
which produces this effect be recorded in lbs. or tons, The
work is done by experts who formulate their results in
various ways, and practical engineers requiring to know
quickly and accurately the strength or other quality of a
material, structure, or arrangement, use these formulated
results, or formule as they are called, to work from, thus
avoiding the necessity of testing to destruction.

An agriculturist, on seeing a formula which could supply
him with tho result to a problem he wished to work out,
might very well feel that it was too scientific and intricate,
whereas this should not be the case, provided the simple rules
of arithmetic are uncerstood together with the meaning of the
terms and expressi?l{sQ used in formule.

For conveniende, in complicated formulw, letters are used
«x WYell as figures, and after the general problem has been
worked out and a formula obtained, values can be given to

197
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these letters to obtain results in special” cases. Thus, a

2a 4 3b
¢

result of might be arrived at. The values of these

letters are known for speclal cases,iand for the sake of
clearness may be taken in thig case as a=2, b=4, ¢=6;
the result will be : —
2a+ 30
C
_2x2+3x4
G

Animal Power

The unit of power is that required to raise a definite
woight a definite height in a definite time, or 1 lb. 1 ft.
high in 1 minute.

A Watt’s standard horse-power will raise 33,000 lbs.
1 6. high in 1 minute, or do 33,000 units of work (foot-pounds
per minute).

Units.
Horse - - - - 22,000
Ox - - - - 16,930
Ass - - - - 5,030
Mule - - - - 14720
Man, pumping or turning crank 2,600

Wind Power

The actual or effective power of a windmill may be
expressed by the following formula :—
¥
_ Ax\E
Actual horse-power= T,@STOCT)
Where A ==area of the sails of the wheel in square feet,
and V = velocity of the wind in feet per second.
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To Iind the ITndicated Ilorse-Power of a Steam Engine

Let P =pressure of steam in lbs. per square inch in cylinder.
L =length of stroke in feet.
A =area of pisJon in square inches.
N =number of revolukions per minute.

PLAN

{ HP. = ————
Then I 33000

To Find Bfective or Brake Horse-Power

The previous formula described the method of ascertaining
the theoretical horse-power, but the figure more usually
required is the effective or brake horse-power. This is the
actual effort exerted by the engine at the flywheel, and in
order to find it pass a double rope held in position by wood
blocks round the flywheel ; attach one end to a spring balance
and suspend a load of say W pounds from the other.

Then let P=pull on the balance in lbs.
R =radius to centre of rope.
W =load in lbs.

The frictional resistance overcome by engine=W — P lbs.
Work performed per revolution =(W — P)27zR ft.-lbs,,

_2rR(W - P
and B.H.P.= 53000

‘Where 7 =number of revolutions of flywheel per minute.

Power required to Baise Water

To find the capacity of pump per stroke.

B =bore i/ feet.
s=stroke in feet.
22
T

7

Let n= numlyof strokes per minute.
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Then capacity of pump in cubic feet per rainute

:<E>g><7r><.~'xn.
2

The weight of a cubic foot of waler=10 lbs. Therefore
the above result mmltiplied by 1¢ will give the weight in Ibs.
of water lifted per minute.

It is next required to measure the height through which
the water has to be lifted.

Let W =1bs. of water lifted per minute,
H =height in feet.

) WxH . e required
en —zaaEg =theoretical power required.

To allow, however, for friction in the pump the result
should be doubled when deciding tle size of engine required.

Method of ascertaining Capacily of Tanks

The rule used for finding the cubical content of tanks
should first be applied thus (see p. 96) :(—

Let Li=internal length in feet.
W=,  width
D=, depth ”
Then Lx W x D=capacity of tank in cubic feet.
To convert cubic feet to gallons multiply by 6-227 thus:
x ¢. ft. of water x 6227 =4 gals. of water.

To convert cubic feet to lbs. multiply by 62-28 thus: @
c. ft. of water x 62:28 =y 1bs. of water.

Ieather Belting
Power transmitted by Belting (Fichardson)

The following formula gives the powcs transmitted by
any belt—
(T—2)e
33000 °

H=
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Where H = actual horse-power transmitted.
T == strain in lbs. on the pulling side of the belt.
¢=strain in lbs. on the slack side of the belt.
v =speed of belt in feet per minute.

When a belt is doin]g its 'full work, T will be the greatest
safe working strain that thd belt will stand ; this is about
90 1bs. per inch of width for singles (more accurately 60 lbs.
to 120 Ibs. according to the thickness of the leather), and
about 150 Ibs. for doubles (135 1bs. for light and 160 lbs. for
heavy doubles). In order that the belt shall do as much as
possible, £ must bear such a ratio to T that the belt just does
not slip over the pulleys. In practice ¢ varies from } to 2 of
T, depending on the character of the surfaces of the belt and
pulley, and on the fraction of the circumference of the pulley
embraced by the belt ; 1 of T will be a safe average value for
¢t. Hence T —¢ will be on the average 45 lbs. for singles and
75 lbs. for doubles for every inch of width.

Hence the following rule for finding the power that any
given belt should transmit —

Multiply the width of the belt in inches by 45 if single,
by 75 if double ; multiply this again by the speed in feet per
minute, and divide by 33,000; the quotient will be the
number of actual horse-power the belt will transmit.

Ex. 1.—Required the horse-power which a 5-in. single
belt, running at 1,000 ft. per minute, will transmit.

S5x45x 1000 -y nearly.

33000
Ex. 2.—~What power can be transmitted by a 12-in.
double, running at 1,500 ft. per minute !
12 % 75 x 1500
33000
Ex. 3.—An example of the reverse kind: What width
must a belt be to transmit 20 H.P., the belt running at a
speed of 2,500 ft. p/,)r minute ?
IA_X 33000:13 in. nearly, if single,
2500 x 45

20 x 33000 _ 3% in., about, if double,

2500 x 75

=41 H.P. ncarly.
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Then ynx—’ =R

PITCH C RCLg

Fic. 45,

Ex.—A pair of gears run together, the pinion or driver
has 20 teeth, the driven has 60 teeth. The speed of the
pinion is 100 revolutions per minute, what is the speed of the
driven shaft ?

R=Nx7
k23
20 % 100
T
-=333 revs. per minute,

This formula, like all others, may be changed to give

different values thus:—

.
Nxr
R= 5
n
Rxn
or N=."20F
=
R _Rxn
or =5
Nxr

or  mmo
R

When a train of gears is running and it is required to fid«
the speed of the last driven, knowing the speed of the drivers
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br first pinion, the most easily understood method is to take
the first pair and find the speed of the second or driven ; then
calling this second wheel the driver, work out the speed of the
third, and so on to the end. But for rapidity and ease the
multiple of the teeth Jf the drivers into the multiple of the
teeth of the driven, multipligd by the number of revolutions
of the pinion, will give the speed of the last wheel, thus :—

~NxN,xN;xN,cte.
nxn,xn X 1y, ete.

This formula may similarly be changed to give different
values as before :—
R x a0 5 iy X 10y, X 20y, ete.
N,= 7x NxNyx N, ete.
N X Wy X Ny X Ny, ele,
or =R X NN, <N, xN,, cte.’
N x Nax Ny x Ny, ete,
BX X ny X, et

or - ng= X7

Ex. —A train of gears is composed of three drivers and
three driven wheels. The three drivers have respectively 10,
15, and 20 teeth, whilst the three driven have respectively
25, 35, 25 teeth. To find the speed of the last driven wheel,
assuming the speed of the first driven to be 100 revs. per
minute, we have :—

10 x 15 x 20 x 100
23 x 35 x 25

R:=

=137 revs. per minute.

Formulz
To Convert Centigrade to Lahrenhet
'

The following are the corvesponding fixed points on the
above thermometer scales :—
Fahr, °. Cent. °,

Freezing point - ) - - - 32 0
Boiling point - - - - 212 100
No. of degree/ between the
® * freezing and boiling points } 180 100
& The ratio between them is 9: 5.
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Thus to convert Centigrade to Fahrenhegit multiply by 9,»
divide by 5, and add 32.
Formula for converting C. ° to F. °—
g—C5 °+32.
Ex.——Convert 40° C. to F. °—
»

9 8

5’0f AR+ 32
=T72+32
=104° F.

To Convert Fahrenhett to Centigrade
Subtract 32, multiply the remainder by 5, and divide by 9.
Formula for converting F.” to C.°—
(F—32) x 5.
Ex.—Convert 149 F. to C. *—
(149-32) x §
:f&xg

=65" C.

Revolutions per Minute of Separator Bowl

The simplest; method of finding the number of revolutions
the bowl of a separator makes per minute is to stick a piece of
adhesive paper on the bowl, and move the handle of the
separator through one complete turn, noting the number of
times the bowl revolves during that time. Then this multi-
plied by the number of revolutions the handle makes per
minute will give the number of revolutions of the bowl per
minute. Thus, if the number of times the bowl revolves
during one complete turn of the handle be 100, and the
handle is turned at a speed of 60 revs. per minute, then the
speed of the bowl is 60 x 100 = 6,000 revs. per minute.

The speed may also be ascertained by agqiy of the foregoing
formula for finding the speed of toothed geariug, although this
necessitates counting the number of teeth on the various ggar,
wheels. "
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Lighting

Petrol gas is one of the cheapest illuminants for use on
the farm, and may be made by one of two systems—the Safety
Light or the Mitchelite. TIn the former the cost will average
about £50 for installing' 40 lmhts and the petrol required to
produce 1,000 ¢. ft. of gds will cost 1ls. 8d. By the
Mitchelite process the cost of plant for 50 lights amounts
to £40 and the cost of petrol per 1,000 c. ft. of gas is
about 1s. 3d. Compare the costs of installation and petrol
per 1,000 c. ft. of gas for a farmstead requiring 25 lights.



CHAPTER XII
INSURANCE

An insurance is a contract to pay a certain sum of money,
or to indemnify the insurer against loss, in the event of some
particular thing happening, in consideration of which the
insurer pays a certain sum beforehand. The amount paid
for the insurance is called the Premium, and the contract
on which the conditions are set out is called the Policy.

Agriculturists generally insure against loss from fire and
against claims arising under the Workmen’s Compensation
Acts. They may also insure their lives, that is, that a certain
sum of money shall be paid to their heirs at their death.
They may insure certain payments in case of accident to
themselves (personal accident) or against loss from accidents
happening to other people through their servants, horses, etc.
(third party insurances), or against loss from the death of
their livestock.

Most of the large insurance companies have entered into
an agreement amongst themselves to charge certain definite
rates for particular insurances, so as to avoid competition.
A list of these rates is called a tariff, and the companies
entering into the agreement are known as tariff companies.
The companies that have not entered into the agreement are
known as non-tariff companies and each can fix its own rates
for any particular class of insurance.

Each separate and distinct item in an insurance is spoken
of as **a risk.” For example, a farmhouse and buildings, if
adjoining, would be one risk, but if the faunhouse were one
side of the road and the buildings the other, each would he a,
separate risk. The same rule applies to stacks, if close to the,

208
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uildings or if far, apart, and to workmen, the ordinary farm
labourers being one risk and men travelling with a threshing
machine another.

Risks are spoken of as good or bad, according to their
liability to catch fire, meet with accidents, ete.

The tariff rates in England and Wales for insurance
against loss from fire are as follows :—

Hay, corn, and straw stacks - - 7s. 6d. per £100.
Agricultural produce in or about buildings - 7s. 6d. ’e
Implements and other dead stock - - 7s. 6d. ’s
Livestock against death from fire or

lightning - - - - - 3s.0d.
Household furniturce in brick or stone housc

roofed with slates or tiles - - 2¢.0d. ’s
Farm buildings, brick or stone, roofed with

slates or tiles - - - - 1s. 6d.

Wooden and thatched buildings, and the furniture in
these, are charged at higher rates, varying with the risk.

The tariff rate for insurance against claims arising out of
accidents occurring to ordinary farm workmen under the
‘Workmen’s Compensation Acts and common law (legal
liability) is 15s. per £100 of wages paid during the year.
The rates for other classes of workmen are usually higher
than for agricultural labourers, and depend on the liability
to accident, the rate for men travelling with an engine and
threshing machine being as much as 35s. per £100 of wages.
It is important, therefore, when making out a list of workmen,
that each class of workmen be mentioned separately, because,
if a man, insured as an agricultural labourer, were injured
while carting, stones for the highway or felling a tree, there
might be some difficulty in obtaining the compensation. A
farmer insuring all his men is, however, allowed to send a
man to the station with milk, or when carting corn or coal,
and to use his men when threshing on the farm without extra
payment.

Every agriculéurist employing any labour should note that
4he risk of loss through the Workmen’s Compensation Acts

14
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is even more serious than the risk of loss from fire. An urm -
insured farmer may lose practically the whole of his capital
by a fire, but he can start life again free from debt. On the
other hand an uninsured fa.rme1 who has the misfortune to
have one of his men permanently disabled by accident has
to pay that man half his wames as long as he lives, and
nothing will release him from the liability but the man’s
death. Even then, if the man leaves any dependants, the
employer is liable for compensation to them, and further it
must be remembered that the employer’s death does not stop
the liability, which will have to be met by his heirs.

Livestock insurance is not nearly so common as insurance
against loss from fire or accidents to workmen, although a
good many farmers insure their mares against foaling risks,
and owners of valuable pedigree animals commonly insure
them to cover death from any cause.

The rates for the insurance of livestock are fairly heavy,
running from 5 per cent. to 121 per cent. of the insured
value of the animals, The 1nsu1ed value is usually two-
thirds of the estimated market value, that is, an animal
estimated to be worth £60 is insured for £40, and the
premium payable is so much per cent. on the £40. Note
that whereas the preminms payable on fire or workmen’s
compensation insurances are usually so many shillings per
cent. (per £100), the premiums on livestock are pounds (per
£100). The premium on a mare worth £60, to insure £60
—the full market value—payable on her death from fire or
lightning under the fire insurance policy at 3s. per cent.
would be 2s., whereas the premium payable on the same
mare to insure against the loss of the mare from foaling
might be £3 which is £7f per £100, 1eckoned on £40 as
two-thirds of her market value

It is probably owing to these high pgemiums that so little
livestock insurance is done in this country, but there is also
the fact that ordinarily the deaths of the.animals take place
singly and do not represent any serious ioss of capital ap
any one time in the case of a farmer in a fairly large wag
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vof business. It js different with a small farmer—the loss of
one cow worth £20 out of three or four may mean 20 per
cent. of his capital, but to the farmer with thirty or forty
cows the loss of one is a com.para.tively small matter.

'

Insuraike of Horses

The most important risk with horses to cover is the
breeding risk. The premium for insuring a mare for £50
is usually about £1. 13s., while for the mare and foal (£50
for the mare and £6 for the foal) the premium is usually
about £3. 2s. 6d. This also covers abortion, and death from
any cause (except fire and lightning).

Extra premiums at the rate of 1 per cent. of the total
amount insured are charged in the event of any of the
following circumstances : If it is proposed to insure only one
mare under four years of age and in foal for the first time;
on all mares over ten years of age in foal for the first time;
on all mares which have had two or more unsatisfactory
foalings.

The company usually require notice of foaling to be
forwarded to them within twelve hours.

With regard to insurance against death from accident
or disease, a classification of the different horses is usually
made, with the following rates per annum:—

Private, saddle, trap, and farm horses, two or more

horses - - - - - - 4 per cent,
single horses 5 v

Horses for light trade purposes in two-wheeled

vehicles - - - 5 ys
Horses far light trade purposes in foul w heelcd

vehieles, also hunters - N
Polo ponies, posting horses, or those let on hn‘e - 7% '
Heavy draught horses, used for timber, coal, carting,

ete., and by bﬁilders, ete. - - - 8%,
Railroad, canal, cab, and omnibus horses - - 10

» oIt is usual fo{“ the owner to carry part of the risk himself
:at about one-third of the market value,
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Stallions are insured against death from accident or»
disease at the rate of £5. 10s. per annum or for periods of
six, four, or three months at £4, £3, and £2. 10s. respectively.

5

Rates for Castration Risks :—' 3
One to three years old - £4. 4s. per cent.
Over three years old - £1. extra per cent. for cach year.

Insuring Poultry Appliances

There is considerable danger of fire whenever incubators
and brooders are running, especially when lamps are filled too
full, and not cleaned or trimmed properly. Even when care-
fully attended to, there is still a great amount of risk, and it
therefore behoves the owner to insure as well as possible in
order to receive at least some compensation in the event of
accidents of this nature.

The fowls themselves may even be insured against loss by
burglary, fire, and storm. These risks, however, necessarily
require a heavy premium, which may amount to about £3. 10s.
per cent.

If the sum insured on agricultural property is less than
three-fourths of the value of all the property insured at the
breaking out of a fire, then the amount recoverable is propor-
tionate to the amount of the property insured by the com-
pany, the insurer having to bear the remainder of the loss
himself.

Ex.—What amount can be recovered under an insur-
ance policy where farm property was insured for £500, while
the value at the time of the fire was £800, and damage to the
extent of £750 is done?

If farm property of the value of £850 be insured for £510,
and damage is done through fire to the extent of £300, what
amount can the farmer recover from the company, bearing the
remainder of the loss himself ? '



CHAPTER XIIT
MEASUREMENTS OF RICKS AND TIMBER

Rick Measuring

THE only accurate method of weighing is by the use of plat-
form scales.

The number of tons may be nearly determined by ascer-
taining the number of cubic feet or yards in the rick, and
obtaining the weight per cubic foot by actual weighing.

The number of yards per ton will depend on the solidity
of settlement of the rick.

If a good-sized rick, say, of 20 tons, has well settled, about
12 c. yds. to a ton will be a fair estimate.

The majority of hay buyers, with perhaps the exception of
a few of the most expert who merely glance at the rick and
sample the hay for quality and solidity, adopt the following
means of measurement: The length and breadth of the rick
are measured with the tape, then the height to the eaves, and
the perpendicular height from the eaves to the top.

The volume is then calculated as follows :— .

To the height from the ground to the eaves, add one-third
of the height from the eaves to the top ; multiply this sum by
the breadth, and that product by the length. This will give
the contenty in feet, which divide by 27 (cubic feet in a yard).
The quotient will be in yards. Divide this by 10 to bring
it to tons.

An average male rick of meadow hay will cut out 270 ¢, ft.
to the ton. Tn the case of clover and sainfoin or other coarse-
grown hays, a cpntent of 300 c. ft. to the ton is the average.

» v Any ricks that are brown through heat require a greater
2 density to be allowed for, such as 250 c. ft. to the ton in
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meadow hay, and 270 c. ft. to the ton in fleld grasses. If
the hay is more than brown a still greater density may be
allowed, but this must be a matter of judgment entirely.

Allowance must be made if the hay has taken rain in the
making, as this causes it to lose its virtue and consequently
weigh lightly. *

After a rick has stood one winter, 2 tons or more of rough
hay must be allowed for.

Hay

In estimating the contents of square or oblong haystacks,
the mean length, /, and width, v, are taken in feet and inches
at a point about midway between the upper part of the stack-
bed and the eaves, an allowance (from 3 in. in trimmed stacks
to 8 in. in others) being made in each measurement for the
loose outsides. The height, 4, is usually taken from the upper
part of the stack-bed to the height of the first thatching rope,
or the following proportions of the roof are added to the height
of the stack from upper part of stack-bed to eaves line :—

Stacks with gable ends one-third of perpendicular height
of roof.

Stacks with hipped ends one-fifth of perpendicular height
of roof.

Then—
L
2”:1*1 —cubie yards.
lw h e
No. of feet per truss 1S5S
{ w h x1bs. per foot
T iigx20 = tons and cwts. v

For circular stacks the mean circumference and perpendi-
cular height are taken between the uppes part of stack-bed
and eaves, and to the latter is added one-third of the
perpendicular height of the roof. The contents in cubic
feet may then be obtained by multiplying the area equivalent -
to the circumference by the height. y
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A simpler meshod by which the approximate contents may
be found is to multiply one-half of the square of two-fifths of
the circumference by the height for the cubic contents in feet,
e.g., a stack having a circumference of 50 ft., height from
stack-bed to eaves 10 ¥t., and eaves to top 6 ft., will give
the following results :— ’

v

Height=10+§=12ft.

Then— y
50 ft. circumference =199 ft. area nearly, and height, 12 ft. :
vol, =2388 c. ft.
50x2

or 5 =20, and 240* =200. |

y

| .-, contenls =200 x 12=2400 ¢. ft.

The number of cubicyards, trusses, or tons may then be
found by the same methods as those already described for
square or oblong stacks.

The contents of haystacks are found in order to ascertain
their weights, which vary according to the density of the
hay. For example, in some stacks the hay will not weigh
more than 8 or 10 st. per cubic yard, while in others it may
weigh anything up to 16 st. per cubic yard.

7o measure a circular stack as in Fig. 46,

Multiply the square of the circumference at the bottom by
‘07958, or for general practice by 08. The product will be
the area of the base. Find the area of a section at the eaves
DE in the same manner. To the sum of these areas add the
square root of their product. Multiply this by the perpendi-
cular height H1=cp, and one-third of the product will be the
solidity of “he frustum ameD,

Multiply the area of the section at the eaves by the
perpendicular height 16 = ¥, and one-third of the product will
be the solidity of the cone DEG.

To the solidity of the frustum add that of the cone, and
the sum will be, the contents of the rick ADGEB.

» » Ex.—The circumference at the base of aB is 65 ft,, the
’ circumference at the eaves pE 82 ft.; the perpendicular
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height HI=cD 18 ft., and 1e=pr 19 ft. How. many solid’
yards does the rick contain ¢

Fic. 46.

The circumference of the base of a hayrick is 53 ft. 9 in,,
the circumference at the eaves 72 ft. 6 in., the perpendicular
height of the lower part 16 ft. 9 in., and that of the upper
part 18 ft. 3 in. How many tons are contained in the
stack, a cubic yard having been found to weigh 14 stones?

Find the contents of a haystack, Fig. 47, which is bulged
from the bottom to the top, from the following iimensions :
Girth at the bottom, aB=38 ft.; cp 57 ft.; Er 68 ft.; on
» 58 ft.; 17 32 ft. The perpendicular distance between each
section is 5 ft., and the perpendicular height of the conical
part 1KJ 4 ft. 6 in.

Lo measure a haystack having o rectangulay base.

When the stack is straight from the bottom to the eavas, »
and from the eaves to the top, as in Fig. 48, the lower part ?
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can be taken as a prismoid, and the wupper part as a tri-
angular prism. |

Fic. 47. 4

 Rule.—Multiply the mean length av the bottom by the
mean breadth, and the product will be the area of the bottom.
Proceed to find the area of a section at the eaves in the
same manner. Multiply half the sum of the length of the
bottom and eaves by half the sum of the breadths, and the
product will be the area of a section equally distant from the
bottom and Javes.

To the area of the bottom add the area of the section
at the eaves, and four times the area of the middle section;
multiply this sum by the perpendicular height, from the
bottom of the eaves, and one-sixth of the product will be the
solidity of the lower part.

v Next multip]érv the breadth at the eaves by the perpendi-
sular height from the eaves to the top, and half the product
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will be the area of the end, which, being raultiplied by the’
mean length, will give the solidity of the upper part.

Finally add thesc two solidities together, and the sum
will give the content of the whole rick.

Ex.—In the accompanying diagam of a hayrick, the
mean length at the bottom is*£0 ft. 6 in., and the mean
breadth 18 ft. 9 in.; the mean length at the eaves 46 ft.

G H

pd
-

B
Fre., 48,

3 in,, and the mean breadth 26 ft. 6 in. The perpendi-
cular height from the bottom to the eaves is 18 ft. 9 in.,
and from the eaves to the top 16 ft. 6 in. How many
cubic yards does the rick contain, the mean length of the
upper part being 44 ft. 9 in. !

Ty cond Strare Welyht

36 1hs. avoirdupois of straw - - = htruss,

a6, v of old hay - - =1 truss.

60 ,, ys of new hay - - =1 truss.

36 trusses - - - - =:1 load.
2

Hay is called old after the commencement of September,
when it has had time to settle and get theroughly dry. A
load of old hay should weigh 18 cwt.; a load of new hay
19 owt. 32 lbs. .
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A load of straw weighs 11 cwt. 64 1bs.

The weight of hay per cubic yard in the stack depends on
the nature of the hay, its age, the size of the stack, and the
part of the stack taken. It varies from 112 lbs. to 300 lbs.
per cubic yard. 196 Ibd. is an average adopted in the North;
but in the South 224 Ibs. to'the cubic yard is considered a
good average.

For different conditions of hay and stacks the number of
cubic yards to a ton will approximately vary as follows :—

|

Condition of Stack. Nquare Stacks. Round Stacks.
L T
\ Cubic Yards. ‘ Cubic Yards.
If not well settled - - - 12 ' 13 i
|
If fairly well settled - - - 10 11 |
1
If very compact - - - - § : 9

In estimating the weight of hay in a stack it is usual to
multiply the length of the stack by its breadth, and multiply
the result by its height, all in feet; divide the total by 27,
which will give the number of cubic yards; divide the number
of cubic yards by 8, 10, or 12, according to the condition of
the stack, as per above table, and the result will be the weight
in tons. In measuring the height, deduct two-thirds of the
number of feet from the caves to the top. For example, a
stack 20 ft. long and 10 ft. broad thus multiplied 1s 200 ft.,
say, the height to the eaves 10 ft., from the eaves to the top
6 ft. ; two-thjrds of the last-named figure is 4 ft., leaving 2 ft.
to be added to the 10=12, multiply 200 by 12=2,400; then
divide 2,400 by 27, which gives ncarly 90 ¢. yds,, and 90
divided by 12 (12yc. yds. =1 tou, as per above table)
=T} tons.
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Weight of Hay

Cubic Feet | 1bic Feet Weight per Cubic
per Truss. ; C;er Ton. gh\/':rd. ¢ { Remarks.
——’—*——‘--—w M*/‘jk*’%**‘ ——— e
. Cwt Qrs. Lbs., i
5 { 200 2 2 22 Exceptionally solid.
6 o240 2 1 0 ‘ Very solid.
6% [ 260 2 0 8 | Solid.
7| 280 1 320 | Medium,
73 300 1 3 8 Light.
8 ‘ 320 | 1 22 } Very light.
] -

Measurement of Timber

Before valuation the trees are usually blazed and numbered
in white paint, or razed with a distinctive cross-like mark,
by the vendor’s agents or foresters. The first step is to ascer-
tain the height of the tree. TFor this purpose it is customary
to use a pole, the upper part, from 8 ft. or so up, being
marked off in 1-ft. or 2ft. lengths. The usual length of
the pole is 14 ft., for in the case of tall trees the woodman
can hold the pole up against the trunk 6 ft. from the ground,
and so an even length of 20 ft. is obtained. Any unmeasured
length beyond the top of the pole must, of course, be judged
by the eye. The end of the tree or its first length is that
point at which a sudden break in its uniformity of size and
taper occurs. With trees of mwre than one main length
this termination is called a “stop.” The lengths beyond
this stop must of necessity be calculated by sight only,
bearing in mind that the greater their distance from the
ground the less will their length appear. Tlus a length
of 12 ft. 35 ft. from the ground will look much shorter
than one the same length only 15 ft. up.

The quarter girth of the trec is next Jbtained at the mean
between the point and the base. In practice, however, it is
usual to girth the tree standing at from 5 ft. to 6 ft. from the
ground, which gives the medium girth of the lower 12-ft,
Then compute by sight the upper part of the tree, whicls
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s fairly accuratcly obtained by practice. The method of
measuring is by means of a strap on which are stitched the
inches, each ““inch ” really representing 4 in. of actual measure.
Two kinds of straps are in general use, one of which gives the
actual quarter girth of She tree, léu\‘ing the measurer to make
his own deduction for bark, asually 1 in. to the foot in the
case of oak and elm, and } in. to the foot in the case of ash,
larch, and the thinner barked trees. In the other case the
allowance for bark is deducted from the inches on the strap.
This, however, is somewhat mechanical, and does not permit
that latitude of discrimination between thick and thin barks,
not only necessary for different species of wood, but even for
trees of the same kind. Given the quarter girth, the cubical
contents are simply obtained by squaring it and multiplying
the length. As with length, so with quarter girth in the case
of second or further “stops,” the measurer must trust to his
eye. The limbs of the tree, unless exceptional in size and
growth, are generally disregarded, the custom being to take
account of the spirve, i.c., the main tree, and one top, as, even
with the most careful felling, extensive breaking of the limbs
is inevitable.

While there are many aids to obtaining quickly the cubical
contents from given lengths and quarter girths, such as the
slide rule and stoppers tables, the majority of practical valuers
rarely use them, but depend on certain “rule of thumb” yet
accurate mental tables for promptly arriving at the desired
measurements, such as the following :—

Quarter Girth.

In.
6 - .
7 ; } : -
8 - : :
0 - . .
0 - 9 -

Cubic Contents.

of length in feet.

e e

L 113 - - - - i 3 ”
12 - g - - - length in feet.
« 124 N - - - »  taz
) 13 . . - - 5+

rop
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Q“m’tlen" Girth. Cubic Contents.
133 - - - - length +2
4 - - - : no HE
14% - - - - ,»  +not quite 4.
15 . - oo ¢ » +iustoverj. -
154 - - - - »  +i
16 . ) L oo HE
17 . B . - double the length.
18 - - - - 2} times the length.
19 - - - - 2, i
20 - - - - 2%, »
21 . . . - 3 3 2y
24 - - . - 4 s »
27 - - . i 5 ” v

The above results can easily be tested by means of a slide
rule,

Measwring Fallen Tember

The measurement of felled timber is carried out on similar
lines to those above mentioned, with the difference that the
actual lengths and mean girths can be obtained instead of
estimated only.

The cubical contents are calculated from the following
formula :—

Let G =} girth of wree at middle in feet.
g= ' at one end.
h= ' at other end.
L =length of log in feet.
c=cubic contents of log in feet.

Then—
_L(Gr9tay?
e=L ( _—3——) ,",
' L
Allowance is made for bark by deducting from each
quarter girth.
No part of a tree is considered timbey unless it measures
24 in. in circumference, ¢.c., 6 in. quarter girth.
In London the sectional area of square timber is measured
by means of the Customs or Queen’s calipers) but in Dubjin,
Glasgow, and other home and American ports, by strings

v
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ymeasurement, that is, by girthing the centre of the baulk with
a piece of string, and squaring one-fourth of the length of the
string. Of course this method can only be applied with
accuracy to square timber; but in string measuring round
timber, the trade custqm is’ the same as if it were squared,
the log being girthed at two,or three points, and one-fourth
of its mean girth, less three times the average thickness of the
bark, squared for the sectional area.

For finding the true content of a round log stripped of
bark, one-fifth of its mean circumference squared, multiplied
by twice its length, gives within 4 per cent. of the truth :—

Content = (} girth)? x 2 length.

Square timber is sold in London by the load of 50 c. ft. ;
or by the 50-ft. run, also certain standard percentages over
12 in. square, according to its quality.

Quarter Girth Measurement

In measuring the cubic contents of timber in the log an
allowance of about 20 per cent. is made to cover wastage in
sawing, etc. Instead, therefore, of estimating the contents in
the usual way, the mean girth is taken midway between the
ends of the log, and the contents reckoned as equal to the
length multiplied by the square of the mean quarter girth.

w‘HH‘"”}f /-3\ L 1 )HKHH 1

6 fr

L) ,l/h.)‘//,y‘/lg; i, iy W

F1a. 49.

Y
Thus, a log 16 ft. long and 6 ft. in mean girth would by
quarter-girth measurement contain—

v 5\ 2
o 16x(9) =36 ¢ ft.,
9 4
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whereas the actual cubic contents would be

16 x g —_jzb,

47  12-566

An allowance is also us_ually made for the bark, and

nothing is paid for tops and branches below the recognised
timber size of the district. v

-

=435 c. ft. (nearly).

Prices of Timber

Oak under 10 ft. - 55s. to 65s. per load of 50 c. ft.
,» 10 and under 20 ft. 65s. to 75s. 'y ’
,s 20 . 30 ,, 75s. to 85s. . ’s
,» 30 ft. and upwards  85s. to 100s. s s
Elm under 20 ft. - 6d. to 8d. per cubic foot.
5 20 to 40 ft. - - 8d. to 9d. .
,»» 40 ft. and upwards  9d. to ls. (the latter for only very fine trees).
Per cubic foot. Per cubic foot.
Acacia - - 1s. to 1s. 6d. Larch - - 9d. to ls.
Alder - - s, Lime - - 9d. to 1s. 2d.
Ash - - 1s.3d. to 2s. 6d. | Maple - - 6d. to 1s. 6d.
Beech - - 8d. to ls. Plane - - ls.
Birch - - ls. Poplar, abele or
Box - - 3s. to Bs. aspen - 6d. to 1s.
Cedar - - 2s. Scotch and Spruce
Cherry - - 8d. to ls. Fir - - 4d. to 8d.
Chestnut (horse) 1s. 6d. to 2s. Sycamore - 1s. 6d. to 2s. 6d.
’s Spanish 1s. to 1s. 6d. Walnut - 2s. to 3s.
Holly - - 28 tods. | Willow - 1s. 6d.
Hornbeam - 28 ‘ Yew - - 28

The following may be regarded as the most useful sizes
of wood for the farm, together with price per foot run:—

2 xd4at 1d. to 13d. per ft. ran.

2 x6at 13d. to 153d. v »
2 %7 at 23d. to 24d. by

2% x 7 at 23d. to 3d. .

3 x4at 2d. to 24d.
3 x7at 3d. to 33d. ’e
3 x9at 4d. to 64d. i

The 2x 4 and 3 x 7 sizes are usually temed ¢ battegs,”.
and 3x9 “deals,” while 3x4 and similar sizes are oftens

o
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‘described as “qlartering.” 2x4 is one of the most useful
sizes,

The usual sizes of weather hoard, which is generally
lapped about § to 1 in., are as follows :—

2x4x6 ok 7in. at 8s. to 9s. per square.
1x3x7at10s. Od. to 12s. -

Weather board is generally treated with gas tar, creosote,
or some other preservative.

Flooring—
1in. x6 or 7 in. at 13s. to 15s. per sqnare.
2 in. x6or 7 in. at 11s. to 13s. '
Matching—

Lin, x6 or 7 in. at 13s. 6d. to 16s. per square.
Fin. x6 or 7 in. at 11s. 6d. to 13s. 6d. per square.
2in. x6 or 7 in. at 10s. to 11s. 6d. ’s

Slate battens— ®

%:51} at 2s. to 2s. 6d. per 100-ft. run.
P

Tile battens-—

;z i:} at 1s. to ls. 3d. per 100-ft. run.”

Post and rail fencing (usually of larch)—

6 ft. - - - 6x3larch posts at 1s. 9d. to 2s. each.
10 ft. - - 4 x 14 larch rails at 10d. to s, .
6 ft. - - - 4x 1} centre stays at 5d. to 6d. ,,

Oak and larch slabs are also very useful for repairs, and
are usually purchased by the load; a good waggon load being
generally procurable for about 30s.

Log.—A felled tree with its top and branches cut off.

Baulk.—A log roughly hewn to an octagonal shape.
Foreign timbdr comes over in this shape as it is less costly
in freight and the useless sap wood is got rid of.

Flitch.—Half a baulk or any piece of timber more than
6 in. thick. These ake sold at so much per foot cube.

Planks.—Timber not less than 11 in. wide, 3 to 4 in. thick.

Deals.—Timber not less than  9in. ,, 8to4in.

v Battens.—Timber from 4 in. to 7in. ,, 2to 3in.

These are all sold at so much per foot run.

v I5
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. . ’

A “square” of wood is a 100-ft. run 12 in. wide. The

number of running feet is determined according to whether
the wood is more or less than 12 in, wide, thus:—

100-ft. run 12 iu. =1 sguare,
200-ft. run 6 in, =1 .
300-ft, run 4 in. =1 5
80-ft. run 15 in. =1
and so on.

Euamples

How many squares of flooring material will it take to lay
three rooms of the following dimensions: 14 ft. by 13 ft.,
12 ft. by 12 ft., and 18 ft. by 9 ft. 6 in.?

How many feet run of boarding 7 in. wide is there in a
square |

How many squares of 7-in. match-boarding will it take to
cover the walls of a room 16 ft. long, and 14 ft. wide, and
10 ft. high, allowing for a window 6 ft. by 4 ft., a door 3 ft.
by 7 ft., and a fireplace t ft. 6 in. by 3 ft. 9 in.?

Note.—T-in. matchboard only covers 64 in. because of the
tongue and groove.

The sides of a barn, 80 ft. by 18 fbt., require weather- ,
boarding. How many squares and how many feet run of
7-in. boarding will it take, allowing for a lap of $ in. 1



CHAPLER XIV
\ WORKED EXAMPLES

What is the cost of 25 tons of hay at £4. 17s. 6d. per
ton ?
£4. 17s, 6d. = £5 - 2s. 6d.
The cost at 2s. 6d. =1 the cost at £1.

' £ s . £ s
25 0 O=costatl O O per ton.
5

123 0 0= ,, 5 00
32 6= , 026

121 17 6= ,, 4

-
-1

7 (i-ljer ton.
What is the cost of 30 tons of mangels at 12s. 6d. per ton ?

Cost at 10s. per ton =£15 0 0
Cost at 2s. 6d. or 2 of 10s.= 3 15 0

£18 15 O=uvost at 12¢, B, per ton.

Wheat top-dressed in spring with 1} cwt. of nitrate of
soda was found to give an increase of 7 cwt. of straw per acre.
What would be the increase from a field 5 ac. 3 r. 20 sq.
po. in area, at the same rate of increase’

Increase for 5 ac. =3 xT7=35cwt.
N 3r. = 3x7= 5%,,

E) ’

» 20 8q. po. = ng'?: &3

EE]

Total increase = 414 cwt.
) Wl
Express 17 tons 13 ¢wt. in tons?

20 cwt. =1 ton.
/13 cwt. =33 ton.
17 tons 13 ewt. =1713 tons=17"65 tons.

227
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Express 13 qrs. 5 bus. in quarters. .

13 qrs. 5 bus. =13§=13"625 qrs., for 8 bus.=1 qr.
5 bus. = £ qr. =625 qr.

What is the cost of a 56-1b. ‘Cheddar cheese at 52s. per

cwt. ? »
56 1bs. = 58 cwt. =4} cwt.
Cost of 56 lbs. =4 cost of 112 1bs,, or 1 cwt.
=225, =£]. 6s. 0d.

What is the cost of 100 tons of hay at £3. 17s. 6d. per

ton?
£3. 17s. 6d.=£4-2s. 6d. Cost at 2s. 6d. =4 cost at £1.
»£100 0 O=costat £1 0 O per ton.

4
£400 0 0= 4 00 ’
12 10 0=, 0 2 6 )
£387 10 0= ,, £3 17 6 per ton.

If in 3 hours rain fell to a depth of -285 in., what was

the rate of fall per hour?

Fall per hour:zgsiri =095 in.

The rent of an upland farm is 13s. per acre, while the
rent of a woodland farm is 26s. per acre. Compare the

former with the latter.
6
Rent of the upland farm :%ﬁ of the woodland farm

13

of the woodland farm.

6
13

The work of a farm horse is valueds at 3s. 6d. per day.

‘What is the value of the work of 6 horses per day?

Value of 1 horse per day=3s. 6d.

Value of 6 horses per day =1 x6=3s. 6d. x 6
=£1. ls.

e
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26 cwt. of hay cost £4. 5s., what is the cost of 14 cwt.?

7
14 cwt. =1 of 26 cwt.

1) e
»
Cost of 14 gwt. == f; of 85 =585
=£2. 5s. 93d.

\

If 7 qrs. 2 bus. of wheat cost £10. 3s., what was the

rice per quarter? _ 2 bus. ~ 7373
7 qrs. 2 bus. =7%=7} qrs.

Price per quarter=£10 3 0+71=£10. 3s. - %4
£10 3 0
4

29)40 12 0
£ 8 0

How many drain pipes 1} ft. in length are required tc

lrain a length of ground 473} ft. long1?

Number of pipes=47%+13

19
=9.5_%% 3
2°3 27k

=g:%.

7T ==

£17. 10s. was paid for 24 cwt. of factory butter.

ras the price per cwt. ?

Price per cwt. =£17. 10s. +2%
=173+2
7

=&i.

y

What is the cost of 24 cows at £21. 10s. each?

: £21. 104 =£213. .~ Cost:felgxm:‘*;xgx;
=£516.

What
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What does a cheesemonger pay for 7 &wt. 82 lhs. of
cheddar cheese at £2, 16s, per cwt. ! .
41 0
7 ewt. 82 Ibso= ;33‘%(:753 ewt,
"o(i
8

o 16s moMi_ o
£2. 168, =2 Q ile'

b

_po8 -4l %% 433
Cost_£2m>< ‘%Bi;ox W
>}

=£21. 13s.

A bacon hog weighed 9 st. T lbs. (dressed carcass weight).
What was its cost at 7s. 6d. per stone of 14 1bs,?

Cost of 7 1bs. =% cost of 1 st.

£ 9 d. st. lbs.
0 7 B=costof 1 0

A porker weighed 5 score and 6 lbs. (live weight), and
when killed lost 3 1bs. out of every 14 lbs, live weight. What
was its cost at 12s. 6d. per score lbs.?

Difference between live weight and dead weight of porker
53
SEED U\ ISV 1{_)9 =23 lbs. (approx.).
o ‘
¢

Dead weight of porker =106 tbs, - 23 1bs. =83 lbs,
=4 score 3 lbs.

£ s d. score 1bs.
012 6 =costof 1 O
4 ?
210 0 = 4 0
Cost of 2 1bs, = ; cost of 1 seore=0 1 3 = |, 0 2
= ., L 0 1
211 104= ,, 4 3
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What is the price of a shorthorn bullock weighing 63 st,
(dead weight) at 8s. 1d. per stone of 14 Ibs. !

£ s d s d.
Cost at 1d. =, cost at 1s.=3 3 O=costat 1 0 per stone.
» 8 »

25 4 0=, 8 0 »
05 3=, 01 ,
£25 9 3= ,, 8 1 per stone.

What is the cost of 28 1bs. of Danish butter at £4. 15s,

per ewt. ?
28
Tbs, = =5
o 28 1bs 172
Cost of 28 1bs. =% cost of 1 cwt.
:£_4_-_£§&:£1. 3s. 9d.

=% cwt.

What is the cost of a fat cow weighing 8 cwt. 8 gr. 8 lbs,
(dead weight) at 64d. per 1b.?

8 cwt. at 1d. per Ib. =9s, 4d. x8= £3 14 8
3qrs. . ,, =2s5.4d.x3= 0 7 0
8 1bs. 'y = 0 0 8

8 ewt. 3 ¢rs. 8 1bs, at 1d. per Ib. = £4 2 4

6
. . at 6d. perlb.=£24 14 0
’ atdd.  ,, = 2 1 2

o, at6yd. ,, =£2615 2

Cream contains 33'5 per cent. of butter fat. How many
ths. of butter fat are there in 45 lbs. 10 oz. of cream?

Butter fwt:%’j of 45 Ibs. 10 oz.
100

=335 of 45 1bs. + 335 of 10 oz.

45 410

1340 0z. 335
1675
lbs. 15075
' 16
450
335

oz, 4'55 Answer 15 Ibs. 455 oz.

Y -
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A bullock weighing 7 cwt. 2 qrs. 14 lbs. was fattened and
then weighed 12 cwt. 1 qr. 8 lbs. Compare the fat weight
with the initial weight.

7 ewt. 2 qrs. {4 1bs =854 lbs.
12 cwt. 1 qr. 8 IL;S.:I?;SO Ibs.
1380
Fat weight= 854 of initial weight.

Fat weight =1'615 of initial weight.

In an experiment with potatoes, Up-to-dates yielded
14 tons 8 cwt. per acre, while Farmer’s Glory produced
10 tons 12 cwt. Compare the produce per acre of Up-to-dates
and Farmer’s Glory.

Up-to-dates =248 cwt.
Farmer’s Glory =132 cwt.

132
Up-to-dates = 555 = 532 praduce of Farmer’s Glory.

A farmer purchases some sheep for £180 and borrows the
money to pay for them at 5 per cent. interest. He completes
paying the interest at the end of six months.

{¢) How much interest has he to pay?
(b)) What is the whole sum he pays to the bank !

Interest on £180 at 5 per cent. for 1 year:lg&k of £180=£9.
20
(a) Interest on £180 for six months=£4. 10s.
(b) Total amount paid =£1804- £4. 10s. = £184. lds.

If wheat is quoted at 28s. 6d. per quarter, what is the
price per bushel?

28s. 6d.
Price per bushel =~

8
=3s, Gﬂid.
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What is the cost of 6 tons 16 cwt. 3 qrs. of hay at
£3. 10s. per ton?

£ s d. Tons ewt. yrs.
310 0=costofl O O
» » 6
N "
T2 00= , 6 0 0
Cost of 10 cwt. =1 cost of 1 ton 1156 0= ,, 0 10 0
' Scewt.=% ,, Ocewt. 017 6= ,, 0 5 0
'y lewt.=% ,, 3 cwt 03 6=, 0 1 0
' 2 qrs. =%, lewt. 01 9=, 0 0 2
. lgr. =% ,, 2gqrs. 0100t = ,, 0 O 1
23 18 71 = 6 16 3

What would be the cost of four quarters of beef, the
.ombined weight of which is 14 cwt. 16 lbs., when beef
s selling at £2. 15s. 6d. per cwt. !

£ s d. Cwt. lbs.

215 6 =costof 1 0
7

19 8 6 = . 7 0
2

3817 0 = . 14 0

Cost of 16 lbs.=} of lewt. 0 7111 = ,, O 16
39 4113

=39 4 11 cost of 14 cwt. 16 1bs.

A cow ga.ve an average daily yield of 31 gals. of milk for
2 weeks. What was the value of the milk when sold whole-
ale at 9d. per gallon?

Number of days =42x7=294.

Number of gallons=294 x 31 =882 + 731 =9553.

Value of gnilk =955% x 9d. =85991d. =716s. Tid.
=4£35. 16s. 73d.
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One acre of ground is sown with yellow globe mangolds, ir
drills 20 in. apart, and later the plants are thinned out to a
distance of 10 in. from plant to plant, the roots are found to
average 22 lbs. in weight, State total weight of roots per
acre, ’

Area occupied by each plant=10x 20 sq. in.
4840 x 9 x 144

Number of plants in the acre=-~ 4% 20
=31363.
.. Weight =31363 x 22 Ibs. 4)31363 x2=62726
=38 tons 10 ewt. 81 1bs.  7840% x 3=235221
o | 41862481 .
{ 7121562 }lbs. ,
4| 3080+2) 8
20 77

38 tous 10 cwt.

A stall-fed dairy cow received the following daily ration:
66 lbs. of sliced mangels at 8s. per ton; 14 lbs. of loose
meadow hay at 65s. per ton; 20 lbs. chaffed oat straw at
35s. per ton; 5 lbs. decorticated cotton cake at £8. 5s. per
ton. What is the cost of keeping the cow for 1 week !

Weelkly Bill
s d.
Mangels 462 1bs. =1 ton (nearly) at 8s. per ton=1 8
Hay 98 lbs. =% ewt. at 3s. 3d. per cwt. =2 10
Straw 140 Ibs. =14 cwt. at Is. 9d. per ewt. =2 2
Cake 35 Tbs. =12 gr. at 2s. 1d. per qr. =2
g 3
—

-1

Use your common sense in working. 462 lbs. is not quite
% ton, but it is near enough for all prastical purpeses. In
everyday life we do not bother about unwieldy fractions of a
penny. Quite recently we saw in an examination paper a
coal bill to be worked to the nearest farthing—what need is,
there of words? -
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Miscellaneous

1. A man digging ordinary garden soil 1 spit deep is paid
at the rate of 24d. per square rod, while another man trenching
heavy loam 2 spits deep, is paid Is. 1d. per square rod. How
many square rods of the lightgr soil must be dug to equal the
cost of trenching 1 square rod of the heavy soil?

2. If in removing soil with a wheel-barrow a man can
wheel and tip a load, and return empty a distance of 30 yds.
on a level plank, or 20  yds. up a ramp or steeply inclined
plank, in 1 minute, how long would it take to remove
158%/c. yds. of earth, a barrow-load of which is estimated
one-ninth of a cubic yard !

3. In removing earth or other loose material, a horse
and cart takes an hour to go and return a distance of
1 mile, removing £ of a cubic yard each journey. How
many cubic yards will be removed by the horse and cart
in 7 hrs. ?

4. The analysis of a sample of skimmed or separated milk
gave the following parts by weight: Water 92875, cheese
with a trace of butter=28-00, sugar of milk 35-00, muriate
of potash 170, phosphate of potash 025, lactic acid, with
acetate of potash 6-00, earthy phosphate 0:-30. What is the
total of these amounts?

5. If a man ploughing with a foot-width furrow turns
over 1} ac. in a day, while another ploughman, working
on stiffer land, with a 9-in. furrow ploughs £ ac. per day,
how much more land will be ploughed by the former than
by the latter at the end of 6 days?

6. If the cost of keeping 2 horses is estimated at
3s. 6d. per day, and the ploughman’s wages at 2s. 6d.,
what will be the cost per acre when L ac. of heavy land,
% ac. of loam, and 1} ac. of light chalky land are ploughed
per day ?

7. If a farm horse, costing £45 at 6 years of age,
,depreciates at jhe rate of £2 per annum, what will be the
walue of the horse at 16 years of age ?
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8. A rich heavy loam produced 48 tonsv4 cwt. 2% grs. of"
mangels per acre, whereas a light sandy loam, deficient in
plant food, yielded 27 tons 13 cwt. 1 qr. per acre.

Find: («) The total yield from the 2 ac. of land.
(b) The difference in weigh’ between the 2 yields.

9. What is the weight of 7 ’qrs. 6 sacks 56 lbs. of wheat
inlbs.? (1 bus.=60 lbs.)

10. 6 Devon steers 1 year 10 months old received the
following ration commencing 10th December : 4 lbs. linseed
cake ; 4 lbs. barley meal ; 60 lbs. swedes; 12 lbs. oat straw.
After 10th January this ration was increased. What ~as
the total weight of cach food consumed over this period ?
Also find the respective cost of each lot of food consumed,
the prices being :—

Linseed cake - - - - - £8. 15s. per ton.
Barley meal - - - - - £7. 158, ,
Qat straw - - - - - £1. 15s. .
Swedes - - - - - 8s. 'y

11. A farm horse receives per week: 1 truss of old hay
(56 lbs.) at 70s. per ton; 1 truss of oat straw (36 lbs.) at
30s. per ton; 2 bus. old oats at 20s. per quarter (1 qr.=
8 bus. =2 sacks). What is the cost of keeping the horse for
3 months?

12. A farmer purchases some sheep for £180, and borrows
the money to pay for them at 5 per cent. per annum interest.
He completes paying the interest at the end of 6 months.

(¢) How much interest has he to pay?
(0) What is the whole sum he pays to the bar{k?

13. If the weight of a live pig be 1% as much as the weight
of a dead pig, what is the dead weight of a bacon hog, the live
weight of which is 240 1bs. (12 score 1bs.)#

14. A Galloway heifer weighed 7 cwt. 2 qrs. when put up
for fattening, and continued to lay on an average weight of
14 lbs. per day. What was her weight atthe end of 144

weeks ¢ [
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15. A dairynman, in examining his dairy record, finds that
one of his cows yielded 670 gals. of milk in the year, of which
milk 350 gals. were made into butter, it requiring 2! cals.
to make 1 1b. of butter; while the remainder of the milk was
retailed at 4d. per quars, the butter being retailed at 1s. 4d.
per lb. Compare the respwctive returns from butter and
milk.

16. A farmer had 20 ac. of clover ley, half of which he
manured for wheat with 3 ewt. of superphosphate of lime,
the remainder being unmanured. The unmanured ground
yielded 7 sacks of grain per acre, while the manured yielded
¢ ssacks per acre. How much ore grain was obtained from
the manured ground !

17. The autumn ploughing of heavy land costs 18s. 6d. per
acre, while the spring or second ploughing costs 12s. 6d. What
was the cost of the two ploughings in a field of 35 ac.?

18. The cost of flat-hoeing 17 ac. of mangels on a light,
clean, loamy soil was 6s. 6d. per acre, while in a field of the
same size on a stiff, retentive, gravelly soil, foul with weeds,
the cost was 17s. per acre. What was the difference in the
cost of hoeing the two fields?

19. During lambing time a farmer lost 1 lamb out of every
14 born. If 377 lived, how many died?

20. If 560 sticks of celery are tied up in market bunches
of 12 to the bunch, how many stems or sticks will remain
over?

An ordinary corn sack holds 4 bus. leaving ample room for
tying. In the corn trade an allowance of 4 lbs. is expected
per sack. Thus, if barley is sold at 30s. per quarter, and
weighed off-at 54 1bs. to the bushel, each sack with its contents
will weigh 220 Ibs.

N.B.—1In the seed trade a 5-bus. sack is ordinarily used,
and an allowance uf 5 lbs. is expected, and is claimed if a
+-bus. sack is used.

21. What quantity of nitrate of soda will be required to
»dress a crop of pats covering 7 ac. 3 r. 35 sq. po. at the rate of
'2 cwt. per acre?
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22. Tf 1 gal. of milk and 1} lbs. of caae sugar produce
2% pts. of condensed milk, how much milk and sugar respec-
tively will be required to produce 1 gal. of condensed milk ?

23. A condimental food for catitle is made up as follows, at
a cost of 18s. . — '

4

Lbs.
Locust bean meul < - - 28
Maize meal - - - - - 56
Linseed cake meal - - - - 20
Sulphur - - - . ; . 2
Saltpetre - 2
Common salt - - - N . 14
Fenugreek 1
Crentian 3
Sulphate of iron - - - 4
Aniseed 4
Ground ginger $

1f fed to an adult animal at the rate of 2 oz per day, how long
will this amount last, and what will be the cost per day?

24. A calf weighed 75 1bs. at birth, and when killed at the
end of 335 days showed a daily average increase of 28 lbs.
What was its weight?

25. If 85 per cent. of a fat pig is meat with bone, of
which 80 per cent. is available as food, what percentage is
unconsumable as food ?

26. Tt is estimated that 1,000 1bs. of barley straw will on
an average remove from the soil 5§ Ibs. of nitrogen and 50 Ibs.
of mineral matter, the latter including about 25 lbs. of silica,
12 lbs. of potash, 3% lbs. of lime, 2 lbs. of phosphoric acid,
and 1 lb. of magnesia. This being so, what quantity of these
respective ingredients will be removed from an acre of ground
the yield of straw from which amounts to 1 ton?

27. Which contains more nitrogen, 10 tons of guano con-
taining 17-36 units of nitrogen per ton, or 95 tous of sulphate
of ammonia containing 19°7 units of nitrogen per ton? (One
unit weighs 224 1bs., and 1 ton = 2,240 Ibs.)

28. A farmer threshes 5 ricks each containing 1,570 c. ft.
of barley grain, and he gets altogether 1,756, bus. of grain.,
How many bushels did he obtain per cubic foot of barley?  *
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® 29, Kainit contains 12-5 parts of potash to the ton, and

sulphate of potash containg 50 parts of potash to the ton. How
wany tons of sulphate of potash will contain the same amount
of potash as 30 tons of kainit !

30. If small round, ricks such as are commonly seen in
Scotland contain the producn from -5 of an acre, how many
ricks will be required to contain the produce from 133 ac.?

31. If linseed cake contains 23°3 parts of albuminoids, 10-0
parts of oil, and 79 parts of ash, how many parts of other
ingredients will there be in 100 parts of the cake?

32. A farm of 7297 ac. contains 726 ac. of wheat, 29°7 ac.
~Labots, 67°1 ac. of barley, 348 ac. of oats, 375 ac. of clover
ley, 320 ac. of dry pasture. The remainder of the land is as
water meadow. Find its avea.

33. If 5 cows cost £97. 11s. 3d., and the best one is worth
£23. 10s. 6., what is the value of each of the others, supposing
each to be worth the same amount?

34. If a cow eats 28 lbs. of hay in a day, how many days
can a cow be kept on 27,468 Ibs. of hay?

35. If a cow costs 6s. 93d. to keep for 1 weels, how much
will it cost to keep 7 cows for 3 weeks?

36. Give the weight of hay in cwt. qus. and lbs. which
19 cows will consume in 74 days if each cow eats 28 1bs.

37. A barn gallon of milk is reckoned as 17 pints; what is
the value of 98 barn gallons at 14d. per pint?

38. If 17s. 6d. per week is charged to pasture 7 cows, how
many cows can be kept for £4. 2s. 6d. per week?

39. If 231 tons of mangels be pulled from a field of 7 ac.,
what yield should be expected from a field of 14§ ac.!?

40. Calcylate mny yearly income from 15 cows if each cow
produces 483 gals. of milk which I retail at 34d. per quart.

41. 3% gals. of milk produce 1} Ibs. of butter. How much
butter can be produced from 120 pints of milk?

43. If a good scytheman can mow a field of 54 ae. in
3 days, while a less skilful man vequires 4 days, how long will
jt take the twgy men working together to mow a meadow of
17 ac.?
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43. If 1 gal. of milk weighs 10-32 1bs., Low many gallons
of milk are there in a churn whose contents weigh 2 cwt.
3 qrs. 6°76 1bs. ?

44, What do I receive for the produce of 3 ac. 3 r. of
potatoes, if I get 7} tons pdr acre and sell them at 4s. 9d.
per cwt. 1 )

45. If 4 per cent. of milk is butter fat what weight of
butter fat is there in 17 gals. of milk, reckoning the weight
of 1 gal. of milk as 10-32 1bs.?

46. What weight of corn may I expect from a rick con-
taining 1,620 c. ft., if each cubic yard produces a bushel of
corn and each bushel weighs 625 lbs, ?

47. If 87 per cent. of milk is in the form of water, What
weight of solid is there in 97 gals. of milk (10-32 lbs. to the
gallon)?

48. If in covering a roof with pantiles every square (100
sq. ft.) requires 1 bundle of 12 oak laths 10 ft. x 1} in, x  in.,
150 nails, and 1 peck of tile pins, what amount of each
material will be required in tiling the roof of a cowshed
having a total area of 360 sq. ft.?

49. If 20 sheaves of wheaten straw weighing 28 lbs.
each are required to cover a square (100 sq. ft.) of thatched
roof, what number of trusses weighing 36 lbs. each will be
required to cover 360 sq. ft.?

50. A manure heap is 33 ft. by 12 ft., and its average
thickness 4} ft. A cubic yard, weighing 12 cwt., forms a load.

(¢) How many loads are there in the heap?
(b) What is the total weight of manure in the heap!

51. A cow is allowed 800 c. ft. of air space, A span roof
cow-house is 90 ft. long and 15 ft. wide, the height to the
eaves being 9 ft. and from the ground to apex of roof 15 ft.
‘What number of cows can be accommodated ?

N.B.—1It requires about two-thirds more food to produce
100 1bs. of gain with heavy bacon hogs weighing 12 score lbs.
and upwalds, than with porkers weighing, from 3 to 6
score 1bs,



EXAMPLES

., What quanti
eighing 2g) 1b:

o i, % 6} in, x5

in. anq weigh
Mumbey of tile,

e ft of Manure weighs 5

6 Ibs, fing the Weight
ach contain;

) ) €p 103-5° I, of the
» and of tle fow] 100-8° ‘) convert these tempery,.
grees Centigrade.

y ns of
'S, on 18 cw of tubepg of seed size, and
© remainde, Small tubery chaty What i the Percentyge
£ each kind of tuber ¢

5 13 ewe, 47 1bs, . .
€rs undey 3 YIS, weighed 1g cwt, 1101bs.,
S.and 18 ey, 3 Ibs, i

" average weight 7
of water

necessayy
iven that 1 .

faing 27274 o, i

‘epresent jp gallons ber acre ¢

in acre-footyig the amount of Water which, would coyey an
1 ft, deep ang is therefore equal to 19 ac.-in,
16

)

Ty what gy



242 AGRICULTURAL ARITHMETIC

61. A good road can be made for 1s. to 1s. 3d. per square
yard, while a first class road with pitch bottom 7 to 10 in.
deep and 4 to 6 in. of metal over it will cost 4s. to 7s. per
square yard. What would pe the cost of making a road
300 yds. long and 16 ft. wide ir each case?

62. If a raspberry grower is'£56 per acre out of pocket
up to the third year when his plantation is in full bearing,
and the cost of cultivation for each succeeding year is £6. 10s.
per acre, what will be his profit or loss at the end of the
sixth year, provided the crop gives an average yield of 3 tons
per acre at £21 per ton? .

63. The limit of butter fat in margarine is restricted w.
10 per cent., and of water to 16 per cent. What excess per
cent. of these standards would a sample contain having an
analysis of 13 per cent. butter fat and 20 per cent. water?

64. The total cost of marling a farm of 800 ac., applying
117 yds. to the acre, amounted to £9. 18s. per acre. What
was the total cost?

65. Tf, in consequence of wmarling, the annpual rental
value of the land rose from 5s. per acre to £1. 12s. 6d., how
long would it be before the extra rent received covered the
capital expended in marling ?

66. If the work of a pair of horses be estimated at 3s. per
day and a man at 3s. per day when harrowing, what is the
cost per acre, assuming that 16 ac. can be harrowed in one
day !

Note.—Mangel clamps or heaps are usually from 6 to
8 ft. wide at the base, according to the size and condition of
the roots, and taper in triangular fashion to a height of about
5 or 6 ft. The average weight of a cubic foot of mangels in
clamp is estimated to be 35 lbs.

67. What weight of roots is there in a mangel clamp 7 ft.
wide at the base, 6 ft. high, and 30 yds. long?

68. In the square system of planting cabbage for cattle
the plants are planted 30 in. by 30 in., in ovder that the
crop may be horse hoed each way as often a..required, whilc.
“market” cabbage plants may be planted 2 ft. by 2 ft.
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10 in. What is its content as compared with the half sieve
which is 141 in. in diameter inside the rim and 7 in. deep?

78. If a market salesman obtains 5 per cent. commission
on consignments in the sender’s boxes or baskets, and 8} per
cent. using his own baskets, what is tis commission in each
case if he effects sales to the valud of £18. 10s.?

79. What number of days in an ordinary year are there
for the following legal seasons for killing game, ete.: Grouse
or moor fowl, 12th August to 10th December ; partridge, 1st
September to 1st February ; pheasant, 1st October to 1st Feb-
ruary ; wild fowl, 1st August to 1st Mareh. ”~

80. Tt is estimated that a bushel of wheat weighing 63 1bs.
contains 865,710 seeds, a bushel of oats weighing 42 lbs. con-
tains 469,952 seeds, and a bushel of barley weighing 57 lbs.
contains 665,442 seeds. What number of seeds are there in
1 1b. of each kind of grain?

81. If the average quantity of wheat produced per acre
is 74 qrs. and the quantity of seed sown is 3 bus., what
part of the produce must be returned again to the ground
as seed !

82. The fire insurance rates on farm property are usually
as follows: Farm buildings, 3s. per cent. ; livestock, 3s. per
cent. ; agricultural produce and utensxls, 7s. 6d. per cent.
‘What is the value of the buildings, livestock, and produce
and utensils of a farm, if the premiums paid for one year
amount to 15s., 10s., and £3. 15s. respectively !

83. For marketing many vegetables there is nothing to
equal bags made of Hessian canvas. This is sold in widths
of 6 ft. at about 7d. per yard run, and the largest size bags
require 6 sq. ft. of canvas and about }d. worth 8f string for
sewing. What is the cost of making a score of such bags?

84. If a farmer employs 9 men, for ea.ch of whom he has
to pay Td. per week under the Insurance ‘Act, and 1 maid, for
whom he pays 6d. per week, what are his total payments per
year under the Aet, provided that 4d. each per week of the
men’s and 3d. per week of the maid’s contrit ation is recover-
able?
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85. If two .good pitchers at 5s. per day clear 100 ac. in
8 days at a cost of £4, what would the same men earn in
clearing a field of 32 ac.?

86. If a scythe, cutting ag it does closer to the ground
than a machine, accounts fors a saving of 24 cwt. of hay per
acre, what would be the safving of hay in a 20.ac. field, hay
being valued at 48s. per ton?

87. If a farm horse is worth £40 at six years old, and £18
at seventeen, at what average rate has he depreciated ?

88. If the food of a farm horse in summer is estimated at
Ts #6d. per week, in autumn at 9s. per week, in winter at
vs. 6d. per week, and in spring at 10s. per week, what is the
cost of his food for one year?

89. If a farmer pays 35s. per acre for labour on 300 ac.
of light soil and 45s. per acre on 150 ac. of medium soil, what
is his total cost of labour for the year?

90. During seven winter months from October to April
inclusive the actual cost of hay and all artificial foods for a
herd of 30 Holstein cattle, yielding from 800 to 1,000 gals.
of milk per year, averaged £5 per head. What was the cost
of feeding the herd per week, and the cost per head per
week ?

S1. An unscrupulous Dutter factor purchased margarine
at 63d. per lb. and put it up in round 1 lb. pats which he sold
at Is. per lb. wholesale. What profit did he realise if he
purchased and sold 1,143 Ibs. of margarine in this manner?

92. In an experiment with regard to the cost of rearing
chickens the following results were obtained :—

Cosg of egy - - - 1+43d. per chicken.
,»  working incubator - 02 sy
;s working brooder - 02 i
Food cost, 4 weeks - - 101 Vs
A ]

What, therefore, would be the cost of rearing 25 such
chickens?



ANSWERS

EXAMPLES 1
Addition and Subtraction

30° F.

224° F.

£4. 4s.

£12. 17s. 6d.

£6. 12s.

3 yds. 1ft. 9in.

33 sq. po. 3} sq. yds.

. 668 sq. yds.

. 165 ac.

10. 11 tons 19 ewt. 3 grs. 2 lbs.
11, £7. 3s.

12. 813 yds.

13. 553 ac. 3r. 1sq. ch. 2 sq. rods
82 sq. yds.

O LIS Tk 2010 —

EXAMPLES II
Multiplication

. 900 bus.

. 40 tons 12} cwt,

£1,259. 5s.

. 9,000 sq. yds. =1ac. 3r. 17 po.
153 yds.

5. 34,900 c. ft.

6. 11s. 8d.

7. 195 ewt.

8. 34 sq. po. 21} sq. yds.

9. 716 yds. 2 ft.

10. £218. 15s.

1. £2. 2s.

12. 1 mile 175 yds.

13. 29 hrs. 36 mins.

14. 4,160 tons

15. 5 tons 0 cwt. 3 qrs. 26 lbs.

16. 5 tons 14 ewt, 2 grs. 16 lbs.

17. 12 tons 17 cwt. 18 lbs.

-F*E'»DI\'Jh—'

.ah.
- 56,

57.
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18.
19.
20.
21.
22,
23.
24.
25.
26.
27.
28.

29,
30.
31,
32.
33.
34,
35.
36.
37.
38.

39.
40.
41.
42,
43.
44,
45.
46.
47,
48.
49.
30,
Al

32,
53,

22 tons 5 cwt. 2 qrs. 24 lbs,

£3. 1s. 9d.

£2. 3s.

2 tons 6 cwt. 2 grs. 17 1bs,

£72. 10s.

18% tons

£39. 4s. 11d.

£18. 5s.

£25

£3. 11s. 3d.

£3. 6s. 3d. live; £2. 12s. 1d.
dead

£121. 17s. 6d.

£18. 15s.

£7. 4s.

3 x 109

£5. 8s. 02d.

£2. 8s.

£2. 135, 13d.

£20. 12s. 6d.

£9

£1. 13=. 4d.; £5. 6s. 8d.:
£7. 6s. 8d.

360 cwt,

£1. 3s. 9d.

£26. 13s. 6.

16 cwt. 2 qrs. 27 lbs.

2,512 sacks 2 bus.

69% cwt.

450 score 1bs.

15,065 gals.

£171

£2. 19, 5d.

600 tons

100 1bs,

40 1bs. ' 1 ewt. 2 qrs. 26 Ibs.

£233. 10s.

4,032 ; 2,502

£20. 19s. 9d.

£22. 25, 10d.

£18. 6s. 8d. '

£266. 1s.
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10.
11.
12.
13.

ANSWERS

EXAMPLES III

45 tons
320 cwt.
72 pigs
131 1bs.

4s. 6d.; 7s. 103d. o .

7id.; 4s. 10d.; 8s. Did. 4
1d.; 8s. 53d.; 67s. 8d.
5s.

. 42 tons

6id. nearly

83d. nearly

14d.; 3d.; 44d.; 7id.; 9d.
18

14,2£41. 5s.

» 1D,
16.
17.
18.
19.
20.
21.
22,
23.
24,
25.
26.
27,
28.
29,

SOt N —

foRY A |

10.
11.
12.
13.
14.
L5.
16.
17.

72 bus. : 18 times

360 bus.; 2,429 bus.

28 bus.

95 bus.

7ac 2r.

£22, 14s.

72 lots

12 cwt. 1 gr. 13 bs. nearly
7% 1bs.

1s, 7d. nearly

314 ac. nearly

£1. s, ad.

3s.

1 ton 4 cwt. 1 qr. 23 Ibs.
526% gals.

EXAMPLES IV

. 402 sq. 1. 13s 10

5734 bus.
£3. 6s.; 17s. 6.

. 4,477 sq. yds.

17-50142 ac.

. 800 sq. yds. ; 24,200 sq. yds.

50 sq. ch.

. 3,630 sq.'yds.
. 928 sq. ch.

£11
3s. 63d.
864 1bs.
194 grs. 2 bus. 1 pk.

3 sack over ; 249 sacks

85 gals. 2 qts.; £5. l4s.
19s. 9d. ; 4s. 113d.

11 cwt. 3 qrd. 1 st. 12 lbs.
69 yds. 1 ft. 8 in. nearly

247

EXAMPLES V

1. 2505 in.

2. 1253 lbs, solid ; 87-47 lbs.
water

3. 136-442 ac.

4. 30} ac.

5. 515 times ; 120 links over

6. 29

7. 2r. 4 po. nearly

8. 75; 227; -003; -06; ‘003;
-005

9. ‘095 in.

10. 5 cwt. 3 qus. 24 1bs,

11. 189-66 lbs.

12. 5 tons 14 ewt. 39 qrs.

13. 18} 5 4945 372: 833; 35%;
77

14, £5. 18s.

15. Hay 43, oats ‘27, beans ‘13,

—
=]

—
o

13.
. 14375

i

et et
S Tt

©E IR G IO

LI Ut WY —

maize ‘11, bran 06

EXAMPLES VI

1% ch.
5738
1280

hR.1

T00

1% gals.
134 tons
2% tons
175 gals.

. 1934 gals,
. 104 ¢ gals.
. 105 owt.
. 325 times ;

4%y gal. left
94
7874 tons

5zl
EEES

EXAMPLES VII

. 50 1bs. 5 oz,

2404 Ibs. nearly

. 84d. nearly

4 days
16 hrs.
514 days
70 doz.
920¢ 1bs.
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. £326. 7s. nearly
. 4s, 2d.5 7s. 4d.
. 8s. 54d.

313 ewt.

. 220 lbs,

. £21. Ts. 104d.

. 2347 1bs.

. 20 1bs.; 160 1bs,
. 37343 1bs.

. 337,500

. 2284 days

. 183 lbs. nearly
. 1174 ac.

. 7082 1bs,

. 13 days

. 15 cwt. 1 yr. 25 ths. nearly
. 2,784 tons

. 168 gals.

EXAMPLES VIII

. 6:13 or 1:2 nearly

2011 or 18]

1520 :1; 625:1; 286301
33:1; 1686:1

136 : 1

116: 1

EXAMPLES X
Percentages

73 cwt.

10, 10s.

9-7 gals.

3. 5s.

i*5 per cent.
- per cent.

1bs. 44 oz.
per cent. nearly
. 94d.; 63s.5 10s. ad.
- Ibs, starch; 44 1bs. albu-
nen ; 23 lbs. oil
tons
lbs, starch; 13 1bs. gluten;
x oil
1bs. stareh; 2% lbs. nearly
bumen

1.
16.
17.
18.
19.

20,
21,
22,
2.
24,
23,

—_

’

14 gals, neatly

303 per cent.

188 3675 445 .

4 st. 74 1bs.: 44 1bs. s 49 lbs.

10 ewt. 0 qr. 2 lbs.; 3 qrs.
74 los.; 1 cewt. 3 qos, 2
Tbs.

104 oz.

5# oz. boric acid ; 3% lbs. salt,

1663 grs.

883 per cent.

225 per cent.

38 per cent. hay, 10 per cent.
heans, 24 per cent. oats,
28 per cent, maize; 9°9 lbs,
hay, 24 lbs. beans, 6-N\'bs.
oats, 75 Ibs. maize

. 87365 50045 841 21-84
. 219 nearly ; £7. 19s. 8d.

3% ewt, siliea, 14 ewt. potash,
2/ qrs. lime, 1 qr. 6 lbs
phosphoric acid, 21 lhs.
magnesia

. 0072 1bs. ; 648 lbs.: 648 1bs. :

22032 1bs. : 64°8 1bs.
150 gals.

. 3 1bs. nearly
. 19 qrs,

275 1b. 5 3-021bs.; 11-345 1bs,
21 cwt. ; 5272 cwt.

47 Ibs. nearly

437 gals.; 406 gals.; 434

gals.

. 1'04 tons; 1°363 tons

39 cwt.

EXAMPLES X

. £18. 16s. 8d.

1 ton 64 cwt.
19°84 1bs,
26 ac.

134 ac.

. 3 ft. 3in.; 324 f

’

EXAMPLES XI

. £16; £65. 4s.; £3. 12s.
. £25. 6s. 34,

£37. 17s. 2d.
£41. 3s. 104
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)1875 bus

7000

. £59, 10s.
- 2,250 1bs,
- 1,462
. £600;

EXAMPp} gg XII
64
23

- 376

. 07

- 54, )
. T4

EXAMPLES X111

- 0195

15,84
Us. 84,

timeg the floo,- Surtace
.

193
ad,

£240 , £150

- £13. 4

9365 2140
3

26 in, ; vy in.; 1y in,
88 ft.

£5. 16, 4d.

The second 1y 4§ 8. ft,
2 v,

185 timey
256

EXAMPLES X1v

31 ¢, Yds,

19¢ wals,

LT04 Jals,

¢ ft.

Fi gals,

te Yds, ; 334 tous
. )

7. Os.

¢ fe,

Lx 94
Lo vds,
s, 1,
Cxds 57 ¢ ft.

7

~Th .

[

ANSWERS

- TStong |7 WL 34 s,
yrs.

- Y, hear]y
> £23, 3. H excel\'ating,
£16, 135, 4.

MISCELLANEO Us
EXAMPLES

520 tong

11 cwy, iy

210N 3 ¢y Lyr, 1 b

128 g, ¢, s, ; 128 1))
meal, 9 L920 11,4 SWedeg

! 5.5 384 s stray

£4. g,

£4. 1oy 5 £184. 105

177 s hear]y

8 cw, ¢ 4rs. 7 Iby

Mi]k, 21 g, Sd. butter,
£10; 2] learly

25 sack

£54, 54

. 8
- 15 oy, 3 qrs. ) 1bs,

22, 31 gals, myjjg 5 4 Ibs, Nugay
| 23, 80¢ dayy . jd. hearly-
|24y gy 5 1hy,
|25, 30 ber cen,

/ 26. 133 Ihs, Uilryge,

29,

30 .

2 600 |,
e potas),,

ES Ihs,
224 ]y,

silica, 2688
784 S lime,
phusphoz'ic acid,
Magnesj,

. h‘u]phate, 30447 Ibs. mope
.25 Nearly

/3 tons
28
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. 61:3; 2165 171

. 168 ac.

. £18. 10s. 2d.

. 981

. £7. 28 Tid.

. 351 ewt. 2 qrs.

. £10. 8s. 3d.

. 33

. 4874 tons

. £422. 12s. 6d.

. 6 lbs.

2. 53¢ days

. 304 gals.

. £133. 11s. 104d.

. 70176 lbs. =7 lbs. 1 oz. nearly
. 6 tons 13 cwt. 20 Lbs.
. 119°8152 lbs.

&5 e f.=324 c. in. oak, 540
nails, 3'6 pks. pins

. 56 trusses

50. 66 loads ; 39 tous 12 cwt.

54.

60.
61.

. 20 cows

. 603 lbs.

. 658 sq. in. ; 50 tiles

5 cwt.

. £280

. Is. 8d. per 1b.; 2s. per lb.

.38 C.; 3889 C.; 397 Co;
39:6° C.; 382 C.

. 75 per cent.; 16 per cent. ;

9 per cent.

. 15 cwt. 37 lbs.

22,622 gals. nearly
£80 to £100; £320 to £560

ARITHMETIC

62.

63.

64.

65.

66.
. 29 tons 10 cwt. 2 qrs. 14 lbs.

. 6,969 ; 10,890 :

. 280 c. ft.

. 44°C.; 55°C.

. 21°2°F. 5 35°6° F.

. £48; 3,5653 sq. yds.=# ac.

3. £9. 3s.

£113. 10s.

30 per cent. ; 25 per cent.
£7,920

7L yrs.

6d.

nearly

6d. ; £24. 9s. 6d.;
£18. 7s. 5 £91. 15s.; £110.
2s. 3 £367

. 900 sheets ; 2813 lbs.; 305y
. £7. 3s. 7d.

. 155

. 2:1nearly

. 18s. 6d.; 31s. 5d.

. 120 15635 1235 212

. 13,741 ; 11,189 ; 11,674
. o5 1b.

. £500; £333. 6s. 8d. ; £1,000
. 4s. 4d.

. £6. 10s.

. £1. 5s. 7d.

. 50 cwt. ; £6

. £2 per annum

. £21. 9s.

. £862. 10s.

. £53 3s. 4d.

. £25.

. Gs.



CIDIMETER, 160
Acid, sulphuric, 164

Act, Workmen’s Compensation, 209

Addition, 2

— anu subtraction, examples in, 23

_™r space in buildings, 147
Albuminoid ratio, 149, 151
Amyl alcohol, 164
Angular measure, 11
Animal power, 198
Answers, 246

Arabic system of numeration, 1

Area, 10, 71

— by weighing, 83
circle, 91

examples in, 88

of rectangle, 74 \
parallelogram, 75 \
prism, 99 \
pyramid, 99 N
sector of circle, 93
segment of circle, 94
sphere, 98

{rapezinm, 78
triangle, 77

— walls of room, 77
Astronomical day, 11
Averages, 66
Avoirdupois weight, 9

Frrbrrrbnnd

ARREL, vdlume of, 100
Belting, 200
Bonuses for livestock, 178
Brackets, 7
Bread and flour tables, 1%
Buckets, volume of, 100
Buildings, air space in, 147
~— cubic content of, 195
,—5 repairs, 188
1shel weight, 17 )
Butter, composition of, 166

TR

|

251

INDEX

Buttermilk, composition of, 166
Butter ratio, 161
— salt in, 167

AKES, feeding, 150

Capacity, imperial measures

of,
Capillarity, 107
Casks, gauging of, 104
—- ullage of, 103
Chain, Gunter’s, 79, 80
Cheese, composition of, 167, 171
— green, from whale milk, 167
— pressure applied to, 169
Churning, temperatures of, 163
Cipher, 2
Circle, 83, 90
— area of, 91
— centre of, 91
Clay soil, 110
Colostrum, composition of, 166
Compound rules, 20
— — examples in, 23
Concrete, cement, 195
Condensed milk, 166
Condimental food, 238
Cone, area of, 98
— frustum of, 98
— volume of, 98
Corn Returns Act, 8
— measures, 12

Covent Garden weighté and mea-

sures, 16 .
Cream, composition of, 166
— fat in, 162
— percentage removed, 162
— specific gravity of, 168
Crops, 135
— calculations, 142
— examples in, 142
— marketing of, 177
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Crops, seed per acre, time of sowing,
weight of seed per bushel, suit-
able soils, rotation, and manures
per acre, 138

Cubic measure, 11

Cultivations, value of, 184

Cylinder, area of, 97

— volume of, 97

AIRY farming, 159
— products, composition of,
166

Deals, 225
Decimals, addilion of, 34
conversion to fractions, 37
— division of, 36
— examples in, 40
~— multiplication of, 34
subtraction of, 34
Denominator, 46
Digging, 173
Digits, 1
Dividend, 6
Divisibility rules, 40
Division, 6
— exambples in, 30
Divisor, 6
Draining, 113
— cost per acre, 114
— discharge, 116
— examples in, 117
— main pipes for, 116
— pipes, 115, 117
Dung, analysis of, 129

ARTH’S crust, 108 °

Earthworms, 112
Ellipse, 95
— area of, 96
— circumference of, 96
Engineering, 197
Examples, miscellaneous, 235
— worked, 227
Excrements of stock, 128, 130

ACTORS, 4, 43, 44
— Highest common, 44
Field book, 80
Flooring, 225

el

INDEX

Flour and bread tables, 12
Foods, 148

albuminoid ratio of, 149, 151
composition of, 151
condimental, 238

valuation of, 186

— — ao manure, 127

Foreign liguid measures, 14
Formula, engineering, 197, 205
Fractions, addition of, 48
complex, 51

conversion into decimals, 38
division of, 50

examples in, 54
improper, 47
multiplication of, 49

of concrete quantities, 52
proper, 47

subtraction of, 48

— vulgar, 46

French gardens, 111
Friction, coefficient of, 203
Fruit trees, planting, 137

N

EARING, toothed, 203
Gerber test bottle, 159
Germination capacity, 132
Grain and root heaps, 103
— proportion to straw, 137
Gravel pits, 111
Ground work, 173

Grasses, mixtures of, 134
HARROVVING, 174

Harvesting and threshing, 176
Hay, new and old, 13
— and straw, weights, 13
— — valuation of, 185
Haystacks, circular, 215
— contents of, 214, 219
— with rectangular Mase, 216
— weight of, 157, 218, 220
Horse insurance, 211
Horse-power, 198

)

MPLEMENTS, cost of, 181 ef seq.
Insurance, 208
Insurance rates, 209
Interest, compound, 68
— examples in, tD
— simple, 67



INDEX

= 3
ABOUR, 172; cost of, 173 ¢t seq.
Lactometer, 163

Land measure, 10

— surveying, 79, 80

— valuation of improvements, 186

Lawns, 111

Leap year, 11 ) ?

Length, tables of, 9 )

Levelling; 85

Lighting, petrol gas, 207

Livestock, cost of fattening, 158

- bonuses, 178

— estimation of weight of, 145 .

-~ insurance of, 209

— live, and dead weights of, 144,
146, 147 '

#- railway rates for, 148

-- valuation of, 187

Liquid measures, toreign, 14

Loams, 109, 110

Log, 225

ACHINERY, 187

Manures, 120 |

Manures, cost per 1b. of constituents,
128

— cost of applying, 174

— dressings of, 120, 129

— eight-plot system of, 120, 122

— farmyard, valuation of, 185

— — constituents of, 126, 128, 130

— valuation of artificial, 123, 186

Manure values, 125, 126

— —- examples in, 126

— — compensation, 127

— weights per cubic yard, 128

— — of artificial, 128

Marketing crops, 177

Marl pits, 111

Measures and wgights, 8

Measuring glass, 17

— ricks, 213

— timber, 220

Mensuration, 74

Metric system, 38

— -— muscellaneous examples, 235

Milk, composition of, 149

—- cost of production, 166

-y fat at various depths in, 168

-f= price with regaid to quality, 163

— scale, Richmond’s, 164

)
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Milk, specific gravity of, 169
— table of payments for, 164
— total solids in, 163, 168
— weight per gallon, 163
Milking, machine and hand, 170
Money tables, 9

Mortar, cost of, 195
Multiple, 43

— lowest common, 45
Multiplicand, 4
Multiplication, 4

— examples in, 25
Multiplier, 4

N UMBERS, prime, 43
Numerator, 46

OFFSET staff, 80

AINTING, 192
Paralielogram, 75
Parcel post, 19

i Partial products, 5

Pasture, seeds for, 134
Percentages, 60

— examples in, 62
Percenthge solution, 18
Pipes, draining, 113

Plank, 225

Plant food removed by crops, 129
Planting and sowing, cost of, 175
Plants, distances apart of, 142
Ploughing, 173

Policy, 208

Posts, 225

Poultry insurance, 212

Power, animal, 198

— effective, 199

— horse, 198

— wind, 198

— raising water, 199
Premium, 208

Prime numbers, 43

Prism, 99

Product, 4

— partial, 5

Proportion, 59

Pyramid, 99
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UARTERLY terms, 13
Quotient, 6

ATLS, 225
Railway rates, 19, 148

Rainfall, 119
Rations, farm, 155
Ratio, 59
— examples in, 60
Rectangles, 74, 83
Rectangular solid, volume of, 96
Reduction, 19
Rennet, composition of, 171
Repairs, 188

— labour, materials, cost, 188 et seq.

Ricks, measuring, 213

Ring solid, area and volume of, 100
Rolling, 174

Roman system of numeration, 2
Root and grain heaps, 103

Roots, raising and storing, 177

ALT in butter, 167

Seasous, 14
Seeds, 131
— germination of, 132
— purity of, 132
— quantities per acre, 133, 138
Separated milk, composition of, 166
Separator bowl, revolutions &, 206
Simpson’s rule, 101
Soils, 107
— absorptive power of, 108
— classification of, 109
— constituents of, 109
— temperature of, 109, 110, 111
— tillage of, 173
— weights of, 107
— water in, 109
Solid, irregular, 101 /
— measure, 12
Sowing and planting, cost of, 175
Specific gravity, 169
Sphere, area and volume of, 98
Square measure, 10
— of wood, 226
— root, 70
— - cxamples in, 73

INDEX

Starch value, 157‘
Steam cultivation, 174
Straw and hay weight, 13
— proportion to grain, 137
Subtraction, 3
»— and addition, examples in, 23
Burface ur land measure, 10
Surveying, 79, 84

ABLES, weights and measures, -
et seq.

Tanks, capacity of, 200
Thermometer scales, 205
"Threshing and harvesting, 176
Timber, measurement of, 220,222
— examples in measurement of, 22
— quarter girth of, 213
— sizes and prices, 224
Time, measurement of, 11
Trapezium, 78
Triangles, 76, 83
— equilateral, 83
— right-angled, 92

LLAGE of casks, 103
Unitary method, 56
Unitary method, examples in, 56

ALUATION, annual, 187
— tenant right, 184 ef seq.
Volume, examples in, 104
— or cubic measure, 11
Vulgar fractions, 46

AGES, table of, 180
Walls, brick, rubble,
stone, 194
Water with food, 157
Weights and measupes, 8, 14, 16
examples in, 32
— carcass, 146
— of produce per bushel, 17
Wheat meagures, various, 16
i Whey, composition of, 166
Wind power, 198
Wool weight, 13
Worked examples, 227
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ADMEASUREMENT OF LAND. A READY RECKONER.’
By A. ArMAN, Revised and extended by C. Norris, Surveyor. Fifth
Edition. Crown 8vo, cloth . . 2/0

“ Should be in the hands ofall persons having any connecnon with land ”—In:h Farm

AGRICULTURAL ARITHMETIC. A Practical Arithmetic for
Estate Agents, Farmers, Agricultural, Horticultural, and Dairy Students, and
for use in Rural Schools, By J. C. NewsHAM, F.L. S., Headmaster and
Manager of the Hampshire County Council Agncultural and Horticultural
School (Chairman, Dairy Stude. ts’ Union J; Author of ““ The Horticultural
Notebook”; and T. V. PuiLrojT, M.A, 264 pp. Crown 8vo, cloth.

[ Just published. Net 3/6

AGRICULTURAL FACTS AND FIGURES. A NOTE-BOOK
FORFARMERS AND FARM STUDENTS, By Privrose McConNELL,
B.Sc., F.G.S,, Fellow of the Highland and Agricultural Society, Member
of the Royal Agncultural Society (Exam.), Author of “ Agricultural Geology,”
‘ Elements of Farmmg, &e. ilghth hdmon Fcap 8vo, 490 pp " leather,
gilt edges . . 76

MENSURATION AND LI:VELLIM‘ - V\EIGHTS A\D MFASURI:%—- M2 -ﬂHIN}‘RY

AND BUILDINGS — LAROUR — SOILS — MANURES ~ CROPS — FEEDING—=DAIRYING—LIVE

STOCK—FORESTRY—~HORTICULTURE—DBIISCELLEANOUS,

“The amount of information it contalns is most surprising ; the arrangement of the matteris ~
so methodlcal—although so compressed—as to beintelligible to everyone who takes a glance through
its pages. They teem with information.”—Farm and Home.

AGRICULTURAL GEOLOGY, THE ELEMENTS OF.

A Scientific Aid to Practical Farming. By PrIMROSE McConNELL. Author of
* Note-Book of Agricultural Facts and Figures.” 8vo, cloth . Net 21/0

AGRICULTURAL SURVEYING. A Treatise on Land Sur-

veying, Levelling, and Setting-out; with Directions for Valuing and Re-
porting on Farms and Estates. By Professor J. ScorT. Crown 8vo, cloth
1/6

AGRICULTURAL SURVEYOR AND ESTATE AGENT’S
HANDBOOK. Of Practical Rules, Formulz, Tables, and Data. A Com-
rehensive Manual for the Use of Surveyors, Agents, Landowners, and others
interested in the Equipment, the Management, or the Valuation of Landed
Estates. By Tom BriGuT, Agricultural Surveyor and Valuer, Author of

‘“ The Agricultural Valuer's Assistant,” &c. Second Edition, thoroughly
Revised and Enlarged. 464 pages. With Illustrations. Fcap.,“vo, Leather.

\ Net 7186

* 1t is certain to prove of much service to those to whom it is addressed.”"—Scotsmzan

AGRICULTURAL TENANCIES, A PRACTICAL HAND-
BOOK UPON. For the Use of Landlords, their Agents and Tenants.
Together with the Text of the Agricultural Holdings Acts, 1908 (Engiish and
Scottish), and the Small Holdings and Allotments Acts, 1g08. By CHARLES
Evwarp Curris, F.S.I., and RonerRT ABERCROMBY GOrRDON, M.A., LL.M.
(Cantab.), of the Inner 'Iemple and South-Eastern Circuit, Barrister-at-iaw.
340 pp. Demy 8vo, cloth . Net 10/6

< The appearance of such a work at the present Juncture should ﬁnd a ready appreciation
from those for whom it has been written.” —Swrveyor.

AGRICULTURAL VALUER'S ASSISTANT. A Practical

Handbook on the Valuation of Landed Estates; includdig Example of a
Detailed Report on Management and Realisation; Forms of Valuations of
Tenant Right ; Lists of Local Agricultural Customs ; Scales of Compensation
under the Agricultural Holdings Acts, and a Brief Treatise on Compensation
under the Lands Clauses Acts, &. By Tom BriGgHT, Agricultural Valuer.
Author of “The Agricultural Surveyor and ’Estate Agent’s Handbook.”
Fifth Edition, with Appendix containing a Digestof the Agricultural Holdings
Act, 1908, together with the Full Text of the Act, and Practical Commentary
thereon. 320 pp. Crown 8vo, cloth . . . Net /0
“ Full of tables and examples in connection with the valuatlon of tenant nght, estates, labour,
contents and weights of timber, and farm produce of all kinds."—Adgricultural Gareste,
)
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AGRICULTURE! THEORETICAL AND PRACTICAL.
By J. C. Npwsudwm, F.L.S., Headmaster and Manager of the Hampshire
County Council Agncultunl and Horticultural School (Chaxrman, Dairy
Students’ Umon) Author of * The Horticultural Notebook,” ¢ Propagation
and Pruning,” and Agricultural Arithmetic.” In conjunctiom with Professor
Joun WrigHTSON. 72 preparaiion. . . Price about Vet 6/0

AGRICULTURE: THE FIELDS OF GREAT BRITAIN.
A Text-Book of Agriculture. Adapted jto the Syllabus of the Science and
Art Department, For Elementary afld Advanced Students. By Hugn
CLEMENTS (Board of Tra{e) Secohd Kdition, Revised, with Additions.
18mo, cloth, . v e e . 2/8

APPRAISER, AUCTIONEER, BROKER, HOUSE AND
ESTATE AGENT AND VALUER'S POCKET ASSISTANT.
For the Valuation for Purchase, Sale, or Renewal of Leases, Annuities, and
Reversions, and of Property generally ; with Prices for Inventories, &c. By
Jonn WHEELER, Valuer, &c. Re-written and greatly Extended by C. N omus
Seventh Edition. Royal 32mo, cloth .

AUCTIONEERS: THEIR DUTIES "AND LIABILITIES.

A Manual of Instruction and Counsel for the Young Auctioneer. By ROBERT
S@uises, Auctioneer. Second Edition, Revised. Demy 8vo, cloth . 12/

SBARN IMPLEMENTS AND MACHINES. Treating of
the Application of Power to the Operations of Agriculture and of the
various Machines used in the Threshing-barn, in the Stockyard, Dau'y,
&c. By Prof. J. Scort. With 123 Illustrations, Crown 8vo /0

BEES FOR PLEASURE AND PROFIT. A Guide to the
Manipulation of Bees, the Production of Honey, and the General Manage-
ment of the Apiary. By G. Gorpon Samson. Third Edition, Revised
and Enlarged, with a New Chapter on Beekeepmg in Hot Climates. With
numerous Illustrations. Crown 8vo, wrapper . . Net1/0

BOOK-KEEPING FOR FARMERS & ESTATE OWNERS.
A Practical Treatise, presenting, in Three Plans, a System adapted for all
classes of Farms. By J. M. WooDpMAN, (,hartered Accountant. Fourth
Edition. Crown 8vo, cloth . . . . 2/6

CORN FACTOR’S GUIDE AND CALCULATOR Compiled
for the purpose of showing at a glance the comparative cest of all kinds of
Corn, Cake, Flour, and Seeds of every description, together with the
Prices they should be sold at to obtain a Profitable Return on Sales. By

E. WaLter How. Foolscap8vo. Leather . . Net 2/86
DAIRY; PIGS, AND POULTRY By R Scort BuUrn,
Woodcuts. Crown 8vo, cloth . . 2/0

DAIRYING, BRITISH. A Handy Volume on the W‘ork of the
Dairy.-Farm. For the Use of Technical Instruction Classes, Students in
Agricultural Colleges and the Working Dairy-Farmer. By Prof. J. P.
SHELDON, With Illustrations. Third Edition, Revised.. Crown 8vo, cloth.

2/6

DAIRYING (BRITISH AND COLONIAL), THE SCIENCE
AND PRACTICE OF. For School, Farm, and Factory. By G. SUTHERLAND
Tromson, F.R S.Ed., N.D.D., B.D.F.D., Prizeman, Agriculture, Aherdeen
Umverslty and (:]a%gow Agrlcultural College, Author of “ Milk and Cream
Testing.” *Numerous Illustrations. Demy 8vo, .  Price about Nez 7/6

DAIRYING. MILK, CHEESE, AND BUTTER. A Practical
Handbook on their Pmpemes and the Processes of their Production,
Including a Chapter on Cream and the Methods of its Separation from
Milk, BYV%OHN OL.VER, late Principal of the Western Dairy Institute,
Berkeley. ith Coloured Plates and 200 Illustrations. Crown8vo . 7/8

DAIRYING INDUSTRY, THE. Partl. The Milk and Cream
Supply—~City, Farm and Factory. By G. SutnerLAND THoMson, F.R.S. E.
With numerous Photographic Plates. “Demy 8vo, cloth, 260 pp. Nez 1Q/6
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DAIRYING. Seealso *“Milk and Cream Testing.” .
DRAINING AND EMBANKING. A Practical Treatise, By

JouN Scortr, late Professor of Agriculture and Rural Economy at the
Royal Agncultural College, Cirencester. With 68 Illustrations, Crown
8vo, cloth . .. 1/8

EVERY MAN HIS OWN BUlLDER A Boo]\ for Every Man
who Owns a Piece of Land, giviug Concise Directions How to Build a House
from the Foundations to the Rosf. By G. Gorbon Samson, Author of “ How to
Plan a Home and “‘ Houses, V_,H 1S, and Bpngalows for PBritishers and Ameri-
cans Abroad.” 362 pp., 292 Tilus, Demy 8vd., cloth. Just published. Net §f-

FARM BUILDINGS: Their Arrangement and Construction,
with Plans and Estimates. By Professor J. ScorT. Crown 8vo, cloth 2/0

FARM ENGINEERING, A COMPLETE TEXT-BOOK.
Comprising Draining and Emhankmg ; Irrigation and Water Supply ; Farm
Roads, Fences and Gates ; Farm Buildings ; Barn Implements and Machines;
Field Implements and Machines; Agricultural Surveying, &c. Professor
Joux Scorr. In One Vol 1,150 pp., half-bound, with over 600 Il ustrations.

“ The volume will be of great value to agricultural students.”—Mark Lane Expre.)

FARM GAS ENGINES. By H. R. BRATE. 200 pp., with 36
1lustrations. Crown 8vo, cloth. . . Just published. Net 418

FARM MANAGEMENT. Treatmg in outline of the General
Work of the Farm; Stock; Comract Work Labour, &c By R. ScotT
Burn. Crown 8vo, cloth 2/8

FARM ROADS, FENCES AND GATES A Practical
Treatise on the Roads, Tramways, and Waterways of the Farm; the
Principles of Enclosures; and on Fences, Gates, and Stiles. By Professor
JouN Scort. Crown 8§vo,cloth

FARMERS’, GRAZIERS’, AGRICULTURAL STUDENTS’
SURVEYORS’, LAND AC\BNTS’ AUCTIONEERS’, &c., TABLES
AND MEMORANDA. With a New Syst¢ n of Farm Book-keeping. By
SioNEvY Francis. Fifth Edition. 272 pp., walstcoat-pocket size, limp leather

1/8
FARMING AND FARMING ECONOMY. Historical and
Practical. By R. Scort BurN. Crown 8vo, cloth . . 3/0

FARMING, MODERN, OUTLINES OF. By R. Scort
Burn, SOllS, Manures, and Crops—Farming and Farming Economy-—
Cattle, Shee}) and Horses~“danagement cf Dairy, Pigs, and Poultry—
Utilisation of Town- Sewage, Imgatlon &c. 1 250 PP, half- bound profusely
IMlustrated . . . 12/0

FARMING, PRACTICAL In Relatlon to Soﬂs Manures and

Crops, with a chapter on_Homestead Construction, mcludmg a number of
plans and sections. By EpmuNp T. SHEPHERD, Professional Associate of
the Surveyors’ Institution. Demy 8vo, cloth . . . Net 4/6
PRINCIPLES OFf AGRICULTURE—IMPROVEMENT OF S()ILS—MAI\UR)_S AND THEIR
USES IN RELATION TO CROPS—ROOUT.AND FALLOW CROPS—CORN CROPS—LEGUMINUUS
AND FORAGE CROPS—PIRMANENT AND TEMPORARY PASTURLS—FARM BUILDINGS, &C.

FARMING, SYSTEMATIC SMALL; or the Lessons of My
Farm, chg an Introduction to Modern Fxrm Practice for Small Farmers.

By R. Scort BURN, Author of *Qutlines of Modern Fam ng,” &c Crown
8vo, cloth . 6/0

FERTILISERS AND FEEDING STU FFS. Thelr propertxes
and Uses. A Handbook for the Practical Farmer. By BerNarD Dver,
D.Sc., F.I.C. With the Full Text of the Fertilitzrs and Feeding Stuffs Act of
1906, The Regulations and Forms of the Board of Agriculture and Notes on
the Act by A. J. DAVID, BA LL M. Sixth Edmon, Revxsed 160 pp
Crown 8vo, cloth . . Net: 110

**Dr. Dyer has done farmers goud service in placmg at their dlsposal so much useful
infermation in so intelligible a form." —The Tmes.
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~FIELD IMPLEMNENTS AND MACHINES: With Principles
and Details of Uonstruction and Points of Excellence, their Management,
&c. By Professor Jouxn Scorr. With 138 Illustrations. Crown 8vo,

cloth ,, . . . . . . . . . . . . R0

FORCING GARDEN; or, How to Grow Early Fruits,
Flowers and Vegetables, With Plans and Estimates for Building Glass-
‘houses, Pits and Frames. th Illuxuauons By SAMUEL Woob, Crown
8vo, cloth . . , . . 3/8

FORESTRY, PRACTICAL' and its Bearings on the Improve-
ment of Estates. By Cuarres E. Curris, ¥.8.1., Professor of Forestry,
¥Field Engineering, and General Estate Managemem, at the College of
Agriculture, Downton. Third Edition, Revised and Enlarged. Crown 8vo,
cloth . . . . . B B . . . . . Net 3/6

FORESTRY : Complete Yield Tables for British Woodlands and
the Finance of British Forestry. By P. TrexNTwam Maw, Member of the
T.and Agents’ Society ; Professional Associate of the buxvcyors Inamutlon
108 pp. Royal oblong Bvo, cloth . . . . . . Net7/6

FRUIT TREES. THEIR SCIENTIFIC AND PROFIT-
ABLE CULTURRE. From the French of M. Du Brevir. Fifth Edition,
carefully revised by G};ORGE GLENNY. With 187 \Voodcuts. Crown 8vo,

cleth .~ . . . . . 38
GARDEN RECEIPTS. Edited by CHarLEs W. Quin, Fourth

Edition. Crown 8vo,cloth .
¢ A singularly complete collection of the pnuc:p.xl rccclpts needed by gardcuers -1~armzr

GARDENING (COTTAGE); or, Flowers, Fruits and Vege-
tables for Small Gardens. By E. Hospay. Crown 8vo, cloth . 1/6

* Definite instructions as to the cultivation of small gardens.”—Scotsmarn,

GARDENING (KITCHEN) MADE EASY. Showing the

best means of cultivating every known Vegetable and Herb, &c,, with
directions for management all the year round. By GI-.o M. F. GLENNY.
Ilustrated. Crown8vo,cloth . . ., . . . 1/8

GARDENING, LADIES’ MULTUM- lN-EARVO FLOWER
(]ARDEN and Amateur's Geﬂrpfete Guxﬁ"e ByS Wooo. Crown 8vo,

cloth . , . . . 8/8
GARDENING, MARKET AND KITCHEN By C. W. SHaw,
Crown 8vo . . . 3/8

“The most valuable compend\um of kitchen and market~gardex\ work puhh:hcd. '—Farmer,

GARDENING, MULTUM-IN-PARVO; or, How to Make
One Acre of Land produce 4620 a year, by the Cultivation of Fruits and
Vegetables; also, How to Grow Flowers in Three Glass Houses. so as to
realise £g76 per annum clear Profit. By Samurr Woop, Author of “Gaod
Gardening,” &c. Seventh Edition, Crown 8vo, sewed . . . 1/0

GOOD GARDENING. A PLAIN GUIDE; or, How to Grow
Vegetables, Fruits, and Flowers. By S. Woop. Fifth Edition, with con-

siderable Additions,%4nd numerous Illustrations. Crown 8vo, cloth . 3/8
GRAFTING AND BUDDING. By CHARLEs DBALTET,
With Illustrations. Crown 8vo,cloth . .~ , . . . . 2/6

* The one standard work on this subject.”—Scotsmars. 0
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GRAZING. THEB COMPLETE GRAZIER, AND.
FARMERS' AN CATTLE BREEDERS’® ASSISTANT. A
Compendium of Husbandry. Originally Written by WiLLiam Youarr,
Cansiderably Enlarged, and mainly Re-written, in 18g93and 1go3, by WirLiam
FreaM, LL.D., Assistant Commissioner, Royal Commission on Agriculture,
1893.  Fifteenth Edition, thoroughly Revised and brought up to the Present
Reguirements of Agricultural practice by WiLLiam E. Bear, formerly Editor
of The Mark Lane Express. Super Royal 8vo, 1,100 pp., 450 Hlustrations,
handsomely bound . . oy . . . . 1 11s. Bo.
ROOX I. ON THE VARIETIES, BREEDING, RBARING, FATTENING AND MANAGRH-

MENT OF CATTLE—~BJOK II. ON THR E ONOMY A'JD MANAGEMENT OF THE DAIRY

—BOOK 1II. ON THE BREEDING, REARING, AND MANAGEMENT OF HORSES.~BOOK 1V,

ON THE BREEDING, REARING, AND FATTEN.NG OF SHEEP—DBOOK V. ON THE BREED-

ING, REARING, AND FATTENING OF SWINE—-BOUK VI, ON THR DISHASES OF Live

STOCK~BOOK VII. ON THE BREEDING, REARINC AND MANAGEMENT OF POULTRY—

BOOK VIII. ON FARM OFFICES AND IMPLEMENTS OF HUSBANDRY.—BOOK IX. ON

THE CULTURR AND MANAGEMENT OF GRASS LANDS—BOOK X. ON THE CULTIVATION

AND APPLICATION OF GRASSRS, PULSE AND ROOTS~BOOK XI, ON MANURES AND

THEIR APPLICATION TO GRASS LLAND AND CROPS—BOOK X1I. MONTHLY CALENDARS

OF FARMWORK THROUGHOUT THE YEAR.
¢ Dz, Fream !5 to be congratulated on the successful attempt he has made to give us a work

which will at once become the standard classic of the fam practice of the country. We believe

that it will be found that it has no compeer among the many works at present {n existence . . .

The Hlustrations are admirable, while the frontispiece, which represents the well-known bull,

New Year's Giit, is a work of art,”—7ke Times,

“In Dr. Fream's accomplished hands * The Complete Grazier’ has taken at a single bound

a front place amongst the agricultural warks of the day. . . . Asa work of reference it has a

pre-eminent clalm upon every farmer.”— ke Farmner.

HAY AND STRAW MEASURER: New Tables for the
Use of Auctioneers, Valuers, Farmers, Hay and Straw Dealers, &c., forming
a complete Caleulator and Ready Reckoner. By Joun Steerk. Crown
8vo, cloth . . . . . . . . . . . . . 2/0

HORTICULTURAL NOTE-BOOK. A Manual of Practical
Rules, Data, and Tables, for the use of Students, Gardeners, Nurserymen,
and others interested in Flower, Fruit, and Vegetable Culture, or in the Lay-
ing-out and Management of Gardens. By J. C., Newsunanm, F.RH.S.
Headmaster of the Hampshire County Council Horticultural School.  With
numerous Nlustrations, Second Edition, Fcap. 8vo, cloth . Net 4/6

HOUSE PROPERTY, HANDBOOK OF. A Popular and
Practical Guide to the Purchase, Mortgage, Tenancy, and Compulsory Sale of
Houses and Land, including Dilapidations and Fixtures, with Examples of all
kinds of Valuations, Information on Building and on the right use of
Decorative Art. By E. L. Tarsuck, Architect and Surveyor. Seventh
Edition. 12mo, cloth . . . . . . . . . .

INTEREST CALCULATOR. Containing Tables atr, 134, 2, 23,
3y 3%, 3% 45 45 4%, and 5 per cent. By A. M. Camepery, Author of ©“ The
Concise Calendar.” Crown Svo, cloth . . . . . . Net 2/6

INWOOD’'S TABLES FOR PURCHASING ESTATES
AND FOR THE VALUATION OF PROPERTIES. Including
Advowsons, Assurance Palicies, Copyholds, Deferred Annuities, Free-
holds, Ground Rents, Immediate Annuities, Leaseholds, Life Interests,
Mortgages, Perpetuities, Renewals of Leases, Reversions, §inking Funds,
&c., &c. =zgth Edition, Revised and Extended by Wirriam Scuooring,
F.R.A.S,, with Logarithms, of Natural Numbers and TaoMaN's Logarithmic
Interest and Annuity Tables. 366 pp., Demy 8vo, cloth . . Net BIO

*This valuable book has been iderably enl. d and imp! d by the labours of

Mr. Schooling, and Is now very complete indeed.”—Economist.

IRRIGATION AND WATER SUPPLY. A Practical Treatise
on Water Meadows, Sewage Irrigation, Warping, &c.; on the Construction
of Wells, Ponds, and Reservoirs, &c. By Piofessor J. Scorr, Crown
8vo,cloth « + . . . . e e e 1/6
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IRRIGATION, PIONEER. A Manual of Information for
Farmers in the Colonies. By E. Q. Mawson, M.Inst.C.E., Executive
Engineer, Public Works Department, Bombay. 'With Chapters on Light
Railways by E. R.CaLtiror, M.Inst.C.E., M.I.M.E. With Plates and
Diagrams. Demy 8vo, cloth . . . . Net 10/8

LAND VALUER’S BEST ASSISTANT. Being Tables on
a very much Improved Plan, for Calgulating the Value of Estates. With
Tables for reducing Scotch, Irish, and Provincial Customary Acres to Statute
Measure, &c. By R. Hepson, C&. New Edition. Royal 32mo, leather,
elastic band . . . P . . . . . . . 4/0

LANDED ESTATES MANAGEMENT. Treating in Out-
line the Varieties of Iands, Methods of Farming, the Settmg out of
Farms, &c.; Roads, Fences, Gates Irngatlon Dramage &e. ByR . BUrn,
Crown Svo, cloth . . . . . 2/6

LAW FOR FARMERS LAND AGENTS, &c. See ““ EVEry
Maw’s OwN Lawyrr.” A Handybookof the Prmcxplcs of Law and Equity,
"y a Barrister. Fiftieth (1913) Edition, Revised and Enlarged. Includ-
ing Abstracts of the Legislation of 1912 of especial interest to Farmers and
Land Owners. lLarge crown 8vo, 8so pp. [ Published Annually. Net 6/8

MEAT PRODUCTION: A Manual for Producers, Distributors,
and Consumers of Butchers' Meat, By Joux Ewart. Crown 8vo, cloth

2/6

MILK AND CREAM TESTING AND GRADING DAIRY
PRODUCTS.  For School, Farm, and Factory. By G. SUTHEkLAND
THomrson, F.R.S.Ed., Late Government Dairy }xpext, South Australia,
224 pages, Wwith Lilustrations. Crown 8vo, cloth . . Net 4/6
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¢ Alining Engineering ' ; First Class Certificated Colliery Managcr Author

of ““The Lolllery Engmeer s Pocket Book,” ** Coliiery Surveying,” ¢ Mining
Calculations,” * Mining Formulz,” &c. 166 pp. Demy 8vo, cloth 7/6
Net

VALUATION OF REAL PROPERTY. A Guide to the Prin-
ciples of Valuation of Land and Buildings, &c., for various Purposes,
including the Taxation of Land Values. With numerous examples, By
CLarENCE A, WEBB, Valuer and Rating Surveyor, Professional Assotiate
of the Surveyors’ Insmutlon Author of “The Law and Practice of Rating
and Assessment,” and “Rates and Taxes.” Third Edition, Revised and
Enlarged. 334 pp. Demy 8vo, cloth . . . Nearly Ready. Net 7/6

VALUATION, TABULAR AIDS TO. For Ascertaining the
Purchase Price of Building Estates, Percentage required to cover Interest
and Sinkmg Fund, Cost of Buildings, Deductions for Maintenance, Com-
parative Site Values,etc. By Geo. T. McCaw, B.A.L, M.A, (TC D),
Feliow of the Surveyors Institution, and F. OL1vER LYONS, B.A1., M.A.
(T.C.D.}, Valuer and Surveyor, General Va(uauon Oﬂice, Ireland

Fellow of the Surveyors’ Institution, . . . Net 5/0
VALUATION. See also “Inwood’s Tables e,nd ' House
Property.”

WOODMAN’S YEARLY FARM ACCOUNT BOOK.
Giving Weekly Labour Account and Diary, anqi showm the Income and
Expenditure under each Department of Crops, Live Sto , Dairy, &c., &ec.
With Valuation, Profit and Loss Account, and Balance Sheet at the End of the
Year. By Jounson M. Woopman, Chartered Accountant. Third Edmon,
Revised. ~ Folio, half-hound . . . . . . 7/6

* Contains every requisite for keeping farm accounts readily and zccurake]y.”—Ag riculture.

Bradbury, Agnew, & Co. Ld., Pri nters,iLondan & Tonbridge. (96.5.5.13.




	00001.tif
	00002.tif
	00003.tif
	00004.tif
	00005.tif
	00006.tif
	00007.tif
	00008.tif
	00009.tif
	00010.tif
	00011.tif
	00012.tif
	00013.tif
	00014.tif
	00015.tif
	00016.tif
	00017.tif
	00018.tif
	00019.tif
	00020.tif
	00021.tif
	00022.tif
	00023.tif
	00024.tif
	00025.tif
	00026.tif
	00027.tif
	00028.tif
	00029.tif
	00030.tif
	00031.tif
	00032.tif
	00033.tif
	00034.tif
	00035.tif
	00036.tif
	00037.tif
	00038.tif
	00039.tif
	00040.tif
	00041.tif
	00042.tif
	00043.tif
	00044.tif
	00045.tif
	00046.tif
	00047.tif
	00048.tif
	00049.tif
	00050.tif
	00051.tif
	00052.tif
	00053.tif
	00054.tif
	00055.tif
	00056.tif
	00057.tif
	00058.tif
	00059.tif
	00060.tif
	00061.tif
	00062.tif
	00063.tif
	00064.tif
	00065.tif
	00066.tif
	00067.tif
	00068.tif
	00069.tif
	00070.tif
	00071.tif
	00072.tif
	00073.tif
	00074.tif
	00075.tif
	00076.tif
	00077.tif
	00078.tif
	00079.tif
	00080.tif
	00081.tif
	00082.tif
	00083.tif
	00084.tif
	00085.tif
	00086.tif
	00087.tif
	00088.tif
	00089.tif
	00090.tif
	00091.tif
	00092.tif
	00093.tif
	00094.tif
	00095.tif
	00096.tif
	00097.tif
	00098.tif
	00099.tif
	00100.tif
	00101.tif
	00102.tif
	00103.tif
	00104.tif
	00105.tif
	00106.tif
	00107.tif
	00108.tif
	00109.tif
	00110.tif
	00111.tif
	00112.tif
	00113.tif
	00114.tif
	00115.tif
	00116.tif
	00117.tif
	00118.tif
	00119.tif
	00120.tif
	00121.tif
	00122.tif
	00123.tif
	00124.tif
	00125.tif
	00126.tif
	00127.tif
	00128.tif
	00129.tif
	00130.tif
	00131.tif
	00132.tif
	00133.tif
	00134.tif
	00135.tif
	00136.tif
	00137.tif
	00138.tif
	00139.tif
	00140.tif
	00141.tif
	00142.tif
	00143.tif
	00144.tif
	00145.tif
	00146.tif
	00147.tif
	00148.tif
	00149.tif
	00150.tif
	00151.tif
	00152.tif
	00153.tif
	00154.tif
	00155.tif
	00156.tif
	00157.tif
	00158.tif
	00159.tif
	00160.tif
	00161.tif
	00162.tif
	00163.tif
	00164.tif
	00165.tif
	00166.tif
	00167.tif
	00168.tif
	00169.tif
	00170.tif
	00171.tif
	00172.tif
	00173.tif
	00174.tif
	00175.tif
	00176.tif
	00177.tif
	00178.tif
	00179.tif
	00180.tif
	00181.tif
	00182.tif
	00183.tif
	00184.tif
	00185.tif
	00186.tif
	00187.tif
	00188.tif
	00189.tif
	00190.tif
	00191.tif
	00192.tif
	00193.tif
	00194.tif
	00195.tif
	00196.tif
	00197.tif
	00198.tif
	00199.tif
	00200.tif
	00201.tif
	00202.tif
	00203.tif
	00204.tif
	00205.tif
	00206.tif
	00207.tif
	00208.tif
	00209.tif
	00210.tif
	00211.tif
	00212.tif
	00213.tif
	00214.tif
	00215.tif
	00216.tif
	00217.tif
	00218.tif
	00219.tif
	00220.tif
	00221.tif
	00222.tif
	00223.tif
	00224.tif
	00225.tif
	00226.tif
	00227.tif
	00228.tif
	00229.tif
	00230.tif
	00231.tif
	00232.tif
	00233.tif
	00234.tif
	00235.tif
	00236.tif
	00237.tif
	00238.tif
	00239.tif
	00240.tif
	00241.tif
	00242.tif
	00243.tif
	00244.tif
	00245.tif
	00246.tif
	00247.tif
	00248.tif
	00249.tif
	00250.tif
	00251.tif
	00252.tif
	00253.tif
	00254.tif
	00255.tif
	00256.tif
	00257.tif
	00258.tif
	00259.tif
	00260.tif
	00261.tif
	00262.tif
	00263.tif
	00264.tif
	00265.tif
	00266.tif
	00267.tif
	00268.tif
	00269.tif
	00270.tif
	00271.tif
	00272.tif



