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PREFACE 

I HAVE 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 
w 110 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 writer~ 
with a special and practical knowledge of the type of 
problem the farmer has to solvf:,. Some have tried to 
present questions that at first glance appear entirely 
ag'pcultural 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. 

v 



VI PREFACE 

On the contrary, the pr~ent hook deals with actu'al 
agricultural problems which have been met in the 
conduc'G of a Farm School for the last fifteen years. 
The pupils of the School are practically all lads who 
corne from the land and intend to return to it to eafll 
their living; each woulll readily detect any exaggerated 
statement or inaccuracy in the matter of cUl'l'ent prices, 
tither 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, amI I 
trust it will bring to the Authors a ready response from 
the public for whom it has been prepare(l. 

THE CASTLE, 

VVINCUESTER, January 1913. 

DA VIl) T. COWAN, 
Director of Education. 



I\NTRODUCTION 

ALL who are engaged in rural pursuits continnally 
encounter mathematical problems, the solution of which 
would he lllorfl easily attained if greater consideration 
were given to the exel'cifle of simple rules in arithmetic, 
the use of simple formuln~~ and data, and to the practice 
of mental calculation. 

Many years ago lUI' D. T. Cowan, M.A., the Director 
of Education 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
duced into the time-table of Teachers' Holiday Courses, 
and the interest manifested in the subject induced m9 
to secure the help of my friend, Mr T. V. Philpott, ::\f.A., 
in the production of what might prove a useful text-book 
on agricultural arithmetic for general use. 

, It 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. W J 

have known boys who lJave been through the ordinary 
b ~ 
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school course of mensuration ~ld yet have been completely 
"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 book is to brill~ 
such boys into closer contact with the many agricultural 
problems which the farmer daily encounters. 

OLD BASINO, 

January 1913. 

J. C. NEWSHAM. 
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·AGRICUL TURAL ARITHMETIC 

CHAPTER I 

AHI'L'H'U~'l'IC deals with N umbcrs and Calculations. 
Numbers are expressed by means of:-
(1) Figures-I, 2, 3, ·1, 5, 6, 7, 8, 9, which we call digits. 
(2) Letters-I, V, X, L, C, D, M. 
The first method is the Arabic system and came from the 

Hindoo'l through the Arabs and :Moors in Spain to the 
Europeans. "The illYention of letten; and of nine figures 
<Lnd a cipher with the device of place is ascribed to the 
beneficent Creator of the Universe." Figures have two 
values-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 lllany tens, in the third place so 
lllany hundreds, and so on; so that the value of a figure 
increases tenfold each time it is Illoved a plaee to the left.' 
In any number, 4444, the first i on the right is 4 units, the 
second 4 tens, the third 40 hundreds, tht~ fourth 40 thousands. 
Of course if we move in the opposite way, i.e., towards the 
right, the figures decrease tenfold for eaeh plnee, and if we 
pla~ a figure to the right of the unit's place it will have a 
place value ten times less than unity Yalue, 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 plaeing a dot after it . 

• 
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.. 
The invention (If the ciphrr, mtughl or zero ".pllbol has 

been described as the greatest step ever tiLken in the history 
of Arithmetic, amI it has given its llame to Lhe Science. 'Ye 
still speak of ciphering. The use of.<L cipher is to fill up it 
place in which there is 110 digit, <Lnd the ciphel' i,., simply 11 

place keeper, just like ilw «dide we pla~e Oll oUl' seat ill'\ it 
mil way carriage, when we arc absent for a short time. If 
we wish to write ,my number, four thous1Llld and twenty-

"three say, there are llU hundreds mentiolll'd, the hundreds 
place is filled up with a cipher, and we get -i,023. Again 
34,206 means 3 tens, 4 units, :.: tenths, 0 huudredths, 
6 thousandths. 

The second method of expressing numbers i:; the Romall 
system and does not lend itself to ealculatioll. 

I, V, X, have plaee values; for ill stance IV meallS 4, 
VI means 6. The method is useful for recol'ding numbers, 
and we still use it in date and chapter numbers. 

Addition 
Additioll is the pl'o~ess of findillg a bingle number, which 

is as large as two 01' more numbers put together. The result 
of addition is called the sum, and the operation is shown by 
the sign + (plu8); thus 7 + t< means 8 added to 7, and we 
write 7 + 8 = 15. The sign = (equals) denotes the result of 
an operation. 

When adding numbel's we must take care to set them down 
so thnt unit figures eome under unit figures, tens under tens, 
and so on, thus-

Add 246, 2,037,7,462. 

2037 
7462 

9745 

• The sum of the ullits column is 15, <Lnd this is one ten mid 
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 hundred and ! len~. Place ,1 in the ten~' place and add 

1 to the hundreds. '1'he hund'ed~ will be 7. Place 7 in the 
hundreds' place. The WIll of the thousands column is 9, 

Subtraction 
Subtractiun is the process of finding the difference hetween 

two numbers, 01' finding what quantity lllust be added to the 
f>maller of two numhers to llmke the greater, Lml! is only I 
another way of looking at addition. 

The symbol d<j~ting the operation is - (minus). 

Ex. I.-Find the difierence between 4,:207 and 3,143. 

4:ZS7 
:3143 

1144 

.1ientaZ work-3 and 4 make 7, put down 4. 
4 and 4 make ti, put down 4. 
i ana! make :?, put aown i. 
Sand 1 make J, put down 1. 

After SOIllO time this is shortened to :-
3 and 4, 7; 4 and 4, 0; and su Oil. 

Ex. 2.--Find the difl'crence between 36 and 39. 

Here is a difficulty, because we canllot say 9 and how many 
make 6. \Ve get out of it in this way. 

The dijje~'encc between two nltmben, i" nnalte?'ed it' We add. 
the ::;ame number to each. 

So add 10 to the 6 and one ten to the 3 tens. 
Then we h:we :-

9 a,nd 7 nmke 16, put down 7. 
4 and 1 make 5, put down 1. 

Another e.mntple.-Find the difference between 9S4,205 
and 780,496. 

!184:2()5 
7804\1(i 

:Z03iotJ 
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Work-6 and 9, 15; 10 and 0, 10; 5 and 7, 12; 
1 and 3, 1; 8 an!\ 0, 8; 7 and 2, 9. 

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

If you wi~h to do mpid calculation the sooner you aballd8n 
this method the better. 

I 

\ 
Multiplication 

Multiplication i;; the process of finding the sum of a given 
number of repetitionii of the same number. It is a short 
way of doing addition. 

You must be quite familiar with the multiplication tables. 
The sign of multiplication i8 x. 
Suppose we wish to multiply 246 by 8. 

This is-
48 units 

~46 = ll111ltiplicallll. 
8 =ll111Itiplier. 

1 !J{i8 = produut. 

=4 tens and 8 units. 
;{~ tens =;{ hundreds and 2 tens. 
16 hundreds = 1 thousand and ti hundreds. 

.. the total is I thousand +!) hUlldreds + 6 tellS -+ 8 units. 

The nW1ital ~ro,.k is-8 sixe8 -ttl, write down 8, cnrry 4 to 
·'the~m;. 8 fours 32, and 4, ;)6, write down 6 and enrry :3 
to the hundreds. 8 tW08 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, 3 x 5 = 15. 3 and 5 are factor;; of 15. 

Suppose we wish to multiply 4 by 15; the product ;",60, 
and we get this result if we multiply .1, 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. 



Ex.-41728 x 35. 

• MULTIPLICATION 

4i728 
7 

292096 
5 

1460480 

5 

Again, suppose we want to multiply 41,728 by 342. 'Ve 
proceed thus :-

. \ 
41728 

342 

12518400=41728 x :WO 
1669120=41728 x 40 \ 

83456",41728 x 2 . , 

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

The O'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 a number by 10, we simply add- a zero at 
the right, because this changes units into tens, tens into 
hundreds, and so on. Thus 48·! 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 right. 
If yon have been accnstomed to start a mnUiplication by 

using the units jig1.£r·c of tlu: multiplier first of all, and th~ 
highest figure ctf the mnltipliel' last 0/ alT, give it up. It is 
plain common sense to obtain the most important partial 
proa1.~cts bifore those '?lless 1. 1allle. Jlor~01'eI', ~/ a rnist(fke is 
made in multiplication, it is more likely to occnr tOlcards th,' 
end, and a mistake in the Tess impol'tant products is qf less 
importance than If it occurred in those 0/ higher' va]ne. ron' 
may want to do contracted work in multiplication later on, 
and, ~f YOl( h(p;e not adopted lIte meth(J(Z here recOJnlllended, th" 
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work will be awkward. Tea$ers should insist on this 
method being followed. 

Division ~ 

Division is the process of finding how many timf'A UiI£, 

number is contained in anothel' larger number. 
The sign of division if! -:- or /; thus 42 divided hy 7 is 

42 
",written 42-;.-7, or 42/7. ~We can also write ..--aU three 

I 

mean the same thing. 
The number by which we divide is called the divisor, the 

number which we dividf' 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 

l'emains. 
8 is contained III 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 time;.;. 
Shortly we work thus-

8)9792 
I224 

Jlental work-8 into 9, 1 and lover. This is 1,000 over, 
''i.e., 10 hundreds, so we have now 17 hundreds. 

.. 

8 into 17, 2 and lover. This is 100 over, i.e., 10 tens, 
so now we have 19 tens. 

8 into 19, 2 and :3 over, :~ tens over, i.e., 30, so we now 
have :32 units. 

8 into 32, 4. 
This method is called Short Division. 
Ex.-8991-;.- :'37. 

24:~ 

:r7)S9g1 
1i;9 
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• 
The work is tk1t8-It is plain that there can be no 

thousands in the answer, since! we have only 8 tl1011sands to 
deal with. 

37 into 89, 2. ~Iul,tiply 37 by :2 nnd ,qubtmct as you go, 
t,hus-

, 2 x 7 = 14 and :i make 19, "'"et down fi and carry 1; 
2 x 3 = 6 Itnd 1, 7 and 1 make 8, set down 1-

Bring down the 9. 37 into 159, 4. 4 x 7 = 28 and 1, 29. 
Set down 1 and carry ;] ; 4 x .3 = 12 and 2; 14 Itnd 1) 15; • set down 1. Bri.ng down l. 

37 into 11), 3. 3 x 7 =:'ll and 0 make 21, carry 2. ;1 x 3 
= 9 and 2 = 1 land 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 OIl 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 -7 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. 7461) -7 100 gives 74 and 
65 ave!'. 

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 
'Bmckets in use aee ( ), { }, l ], and -. 

Brackets show that the qllantitiE's within them are to be 
taken as [t whole. 

Ex.-
(10 - 4)+.'J=Il-i-8=Z. 

\Yhen the oDPrat·ion~ of addition. -subtraction, multiplica· 
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tion, and division arc indicated in an expression, mUltiplication 
and division must be done befo~e addition and subtraction. 

Ex.-
5 x4 -fi+R-:-Z='20- fi+4=lk. 

\Vhen several brackets one within another occur In ~n 

expression first remove the innermost bracket. 
Ex.-

24x2+{(\\-8)+7} 
=4R+{1 +7} 
=48+8 
=50. 

Weights and Measures 
Weights and measures as applied to farm and garden 

produce are very variable. Thus many of the tables must 
be regarded as approximate only, and teachers in rural school" 
should lose no opportunity of affording pupils practice in 
rnea-suring and weighing. 

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

The variations in the weights and measures of corn, fruit, 
and vegetablE'S are altogether a,bsul'd, while something might 
also be done to simplify the Ii ve weights and carcass weights 
of animals. For' example, instead of quot,ing pigs, say, at so 
much per stone of 8 or 14- 1 b8. to -the stone, or per score of 
2Q Ibs., why not eF;tima,te .1 live pig at so many Ibs. live 
or dead weight; and the same with all other animals? At 
present beef is quoted at per cwt. actuul live weight, per 
stone of 14- Ib8. dressed carcass weight, and frequently at 
per stone of 8 Ibs. dressed c'll'cass weight. 

Before it i" possible to quote corn sold on the diffellomt 
markets throug-hout England and IVales by wPight or weighed 
measures, it must necessa,l'ily he converted into the equivalent 
p'!'ice per quarter, as required by thf' COl'll Returns Act, at 
the rate of 60 Ihs. of wheat, :')0 Ihs. of harIA}', and :l9 Ib8. 
of oat" per bushel. 
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If the principal London and provincial markets would 
only adopt the same ~tandmH of weights and measures, 
much confusion would be avoided. \Vhy a pot of be~t is 
70 Ib8. at Birmingharn,and only 56 Ib8. at Evesham ill It 

point difficult of explanation, as are many others relative to 
the'sale of fl'uit and veget,ables. 

TABLES 

Money 

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

el, the symbol for pence, is the first letter of the Latin ,lenarius, 
s, the shillings symbol, is the first letter of the Latin solidus. 
£, the pounds symbol, is the first letter of tlw Latin libra. 

Weight (A?'oirdnpois) 

16 drams == I ounce (oz.). 
16 ounces = 1 pound (lh.). 
14 pounds ~ 1 stone (st.). 
28 IIOlwds = 1 (jllarter ('Ll'.). 

4 quarters == 1 hundredweight (ewt,). 
20 hundredweights = 1 tall (t.). 

12 inches 
:1 feet 

'2'20 yards 
2~ yards 

I chain 

Lenyth 

~ I foot (ft.). 
= 1 yard (.y(1.). 
,.., 1 furlong (fur.). 
= I elwin, user! in smol'eying (eh.). 
=100 links. 

;;~ yards = I rod, pole, or per(·h. 
40 poles = I furlong. 
S fudongs= I mile. 

l7nO vard., - I mile. 
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Area (Squa"e Jleasnre) 

144 square inches (sq. in.) = 1 square foot (sq. ft.). 
9 square feet = 1 s',wJaJ'e Y'1l'el (s([. yd.). 

4840 square yarel" = I acre (ac.). 
fi40 acres ~ I square mile (sq. 1111.). 
:~O! square yards = 1 square pole (sq. po.). 
40 square poles = 1 rood (r.). 
4 roods = 1 acre. 

Note that if we square the different numbers given in 
lung measure we get the cOl'responding numbers in square 
measure, e.g. :-

12 inches = 1 foot. 
144 square inohps = 1 square foot. 

Squa1:e (Sm:face 01' Land) jj,feasttre 

The square foot contains 144 squa,re inches. 
Yard =!) feet = 1,296 inches. 
Rod, pole, or perch = sot yards = 272* ft'et. 
Chain = 16 rods = 484 yards = 4,356 feet. 
Rood=40 rods = 1,210 yards = 10,890 ft'et. 
Acre = 4 roods = 160 rods = ,1,840 yanlR. 
Yard of land = 30 acres = 120 roods. 
Hide = 100 acres = 400 roods. 
Mile= 64G 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 69~ yards; more accurate measurement gives each 
side 208·71 feet. 

The sides of a square half-acre would be U7'581 feet" and 
of 11 sql~are quarter-acre 101'355 feet. 

The above imperial measure is now employed 11' the 
United Kingdom, in Cana,da, Australia, a,nd the Colonies 
generally, also in the United Stntes; but occnsionally some 

• older measurements are referred to; of these :-
The La,ncnshire acre of 160 perches, each containing 

'l9 squarE' yards = 7,840 sqnart' yards. 
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The Cheshire acre of 1 GO perches, each containing 64 
I square yards = 10,240 square yards. 

The Irish acre=1'619835 statutc; or 1 statute=0'617347 
Irish. 

,The Cunningham acrc = 1'291 :1:!2 statlltp; m' 1 "tatute = 

0·7744 Cunningham. 
The Scottish acre = '261183 statute (nearly G,104 sql.mre 

yards). 

rolume (Cubic J}[easlIre) 

li2R cubic inclH's (c. in.) = 1 ('ubic foot (c. ft.). 
27 enbic feet =1 cubic yard (c. yd.). 

~ ote that cubic measure can be got from long measure by 
cubing the corresponding numbers in long measure, P.y. :-~ 

3 feet = 1 yard. 
3 x 3 x 3= .. d euhie feet = I cllhic yard. 

Angles 

no seconds n = 1 minute n. 
60 minutes ~ 1 (legree n 
90 (legt'ecs = I right angle (rt. ang.). 

fiO seconds (sec.)~lll1illute (min.). 
(JO minutes = 1 hour (hr.). 
:N hours ~ I day. 
iclap =1 week (wk.) 

3n;, (lays = 1 year. 
:lnti (lays = I leap y,'al'. 

A year IS a leap year if the last two digits of its nUInber 
are ~ivisible by J, e.g., 1912 if; a leap Yf'ar. 

A year ending It century is not a le~tp year unless the 
number of the century is divi~ible by four, A.y., 1900 waf; not 
a leap year, 2000 will be :1 leap year. 

The Astronomical Day commcnc('s at noon, am] is com
pu ted from 1 to :! 4 hours. 
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Imperial Jfea81~re8 of Capacity 

i'i ounces of water= 1 gill. 
4 gills = 1 pili't (pt.). 
"2 pints == I quart \(~t. \. 
4 quarts = I gallon (gal.). 
'2 gallons = 1 peck (pk.). 
4 pecks = 1 bushel (bus.). 
8 bushels =1 quarter (qr.). 

Imperial Corn Measnre 

'2 quarts == 1 pottle (pot.). 
2 pottleR = 1 gallon (gaL). 
2 gallons ~ 1 peck (pk.). 
4 pecks == I bushel (bus.). 
'2 bushels == 1 strike (stl'.). 
4 bushels = 1 eoom b (coom b). 
4 bushels = I sack. 
Z coombs or 8 bushels = 1 quarter ('11'.). 
4 quarters = I ehalctroll. 
;; quarters ~ 1 loact (load). 
210rrds or 10 quarters = I last (last). 

Solid ;Jfeas1we 

A barrel bulk 
A load of rough timber 
A load of squared timber = 
A ton of timber, shipping= 

.) cuhic fept. 
40 
[i0 
42 ,. 
40 A ton of freight 

A stack of woofl 
A cord 

=108 .. 
=12k 

Bread and P1ml1' Weight 

4 Ihs. ;i~ oz. imperial = I (llUutel' loaf. 
8 Ibs. 11 oz. = 1 half-peck loaf. 

17 Ibs. 6 oz. == I peck loaf . 

A peck or stone of flour is 14 Ihs. ; a hushelof flour is 5fl Ibs. ; a boll 
is 140 Ibs. ; and a sack of 5 bushels is 280 Ihs., or 2~ cwt. 



TABLMS I3 

Hay and Straw Weight , 
36 lbE. imperial of 8tmw = 1 truss. 
56 Ib8. of old hay = 1 
60 Ih8. of ne'v hay = I 
:36 trusses = I l0i1ll. 
A load of straw = II cwt. 641Ls. 
A load of old hay = 18 "wt. 
A load of new hay ~ HI ewt. 3:! Ib8. 

Hay sold between I st June and ::I hit August is reckoned 
new hay, and mu~t weigh 60 Ibs. per truss. }Ia,y solcl between' 
31 st August and the succeedillg 1st June is reckoned old, and 
must weigh 56 Ibs. per truss. 

Wool Weight 

i Ibs. avoirdupois = I clove. 
14 or ~ cloves = I stone. 
~8 or ~ stones = 1 tod. 
18~ or l;~ tods = 1 wey. 
;{64 or ~ weys = 1 sa<;k. 

4:{68 or 12 sacks = 1 last. 

20 Ibs. = 1 score, <1nd 240 Ibs. or 12 8C01"0= 1 pack. 

Wool is frequently sold in Scotland by the stone of 24 Ib8. 
Imperial. In practice wool buyers frequently reckon 30 Ib9. to 
bhe tod. English wool (washecl or unwashed) is sold annually 
'Lt auction sales at per lb., the auctioneer charging It per 
~ellt. commission. 

l'he fJ1Larterly l'enns 
In Eu!}Za"d and Inland 

Lady Day . 
~li(lsuml1ler 

, ~lichaelma8 

Christmas -

In Scotland 

0andlemas 
Whitsunday 
Lammas 
Martinmas 

2nd February. 
15th ~lay. 
1st August. 
llth November. 

Old style 

:ZJth ~lar(;h. 
:Z4th .June. 
29th t-leptember. 
25th Decem ber. 

13th FehnmfY. 
~6th ~lay. 

l~th August. 
22nd November. 
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Seasons 

Spring "ommences :21~ '\larch. 
HUlllmer (longest day) :2ht JUlie. 
Autumn 2:~rd September. 
Winter (shortest <fay) :21st Dellember. 

Britain 
America 
Austriu 
Denmark 
"France 
Holland 
P()rt\.\\f,al 
Prussia 
Russia 
Spain 
Sweden 

Thirty days hath Heptembel', 
April, June, and Xovember; 
Fehruary hath tweuty~eight ulout', 
All the rest h'Lve thirty~one. 
But leap year comiug ollce in foul', 
February then has une day more. 

Foreign Liq'lIid J,Ieal5nTes 

Name of :l\leasure. 

Gallon 
Do. 

. Eimer 
Anker 
Litre 
Anker 
Alrmlcle 
Eimer· 
Veddras 
Arroba· 
Eimer· 

Contents in Gallolls. 

['0 

0'833 
12'449 
8'493 
O'2~ 

S'40ti 
a''ZJU 

liH47 
2'71:2 
:3'527 

17'289 

J1Iiscellaneolls JVeiuhtli a11d J/ealilli'cl5 

Asparugus 
Bricks ~ 

Broccoli 
Butter -
Carrots -
Cheese 
Cider 

Clover setJd 

COctl 

" 

Bundle 100 to 1.'i1l 
Load ,jOO 

Bunelle ti to :211 
Firkin ;j(j Ibs. 
Bundl 36 to 40 
Cloyc 81bs. 
Pipe 100 tu 118 

Cusk 
imp. gale. 

7 to 9 cw~ 
Saek 2 to 3~ cwt. 
Barge 21 tons 
Chaldron (Londou) 36 bus. 
Load (Scottish) 1 cwt. 
Sack :2241bs. 
Ton 10 sacks 



ME.\SCFoES 

.1Iiscdluneou, Weiyhts und J/"UIII'C8 (uolltiuued)-

Cucumbers Pad I 
Currants i' . ~ie\'e 
Faggots "Huudl'C'd' 

i"eathers 
lflax 
Flooring amI tlmtchiug 
I"lour . 
Iemit 

Wass 

" Gravel or earth 
Guano 

Hay 

" (Old) 
Honey 
Kainit 

" Molasses 

" Nitrate of soda 
Oil (train) 
Paper -
Potatoeo 

" Radishes 
Rhubarb 
~alt 

Straw 

l:\trawbel'ries 
T}l' 
Tiles, pipe, 1 ill. 
Timber (Rough) 

" (S'luared) 
" (Inch-planking) 

Turnips 
Vegetables 

Load 
Bale 
Last 
BltUell'e 
GallolJ 
Bushel or ~ie\'e 
Pot 
PUllnet 
~eam 

Stone 
TOll 

B"g 
Bushel 
Bale 
Load 
Load 
Gallon 
Bag 
Bushel 
Barrel (3li gals.) 
Puncheon 
Bag 
Gallon 
Qui(c 
Barrel 
\3"ek (Lonuon) 
Ton 
Hand 
Bungle 
Bushel 
Truss 
LOLtd (36 trusses) 
Pottle 
Barrel 
Lmd 
Lmd 
Lmd 
Load 
BUllch 
Bieve 

~4 to 311 
:!O'ltS. 
120 
GO tu (i0 
1 ewl. 
1 i ewt. 
1008(t. fl. 
i lbs. 
48Ib;.;. 
:!lms. 
~ to .,1 lbs. 
UO Ills. 
i> lbs. 
20 c. ft. 
l~ cwt. 
60 to 70 Ib". 
2ewt. 
36 trusses 
18 cwt. 
121hs. 
2 ewt. 
75 to 80 lbs. 
;, to 6 owt. 
lO to 12 owt. 
2~ owt. 
7ll Ibs. 
24 sheets 
200 Ills. 
loS lbs. 
.,1.3 bus. 
1~ to 30 
20 to 30 
561bs. 
:\6 lbo. 
11 owt. 64 Ibs. 
~ gal. 
~5 g"ls. 
1,000 
40 o. ft. 
50 c. ft. 
600 sup. ft. 
20 to 25 
7 imp. gals. 
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Jliscellaneolls Wei.ghts and JleasureR (continued)-

Wheat (BIlshel\ standard 
(Load) imperial 

\Yood Cord 

" 'Yool 
Htack 
l\tck 
''''t''plel''B toll 

621bs, 
5 qrs. 
128 c. ft. 
108 c. ft. 
2401bs. \\ 

,:m lbs. 

Covent (}(~I'den Weights and Jleasnres 

A bundle of asparagus contains from 100 to 150 heads; 
.) celery and broccoli, according to size, frolIl 6 to 20 heads; 

rhubarb, from 20 to 30 stems, according to size and season; 
carrots, from 36 to 40; turnips, from 20 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 1 'lb. A pottle of strawberries is supposed to hold 
k gal., but seldom holds more than 1 ~ pts. A hand of radishes 
::;hould be from 12 to 30 in number, ,tccOl'ding to the season. 
A score of lettuce is 22 heads. 

A sieve of peas is equal to 1 bus" contains 10~- imp, gals., 
and is 17! ill. in diameter at top and 11 i in. deep. A sieve 
of currants, about 20 qts.; half.sieve, about 10 or II qts. A 
sieve or basket of cherries, -is Ibs. 

Grapes are put in 2-lb. and 4-lb. baskets. PeacheH, 
nectarines, and apricots into half -dozen 01' dozen basketli. New 
potatoes are generally put up into :2 -lb. punnet basket,;. 

,)~\pples and peMS are put up in baskets, sieves, 01' half-sieves, 
the sieve being equal to it bushel. Chip baskets holding from 
4 to 6 lbs. are now almost exclusively used in nlllrketing ,;oft 
fruits as raspberries, strawberries, currants, ek. 

i1£easw'e:; Used in the Sale q/ Wheat 
'" Quarter of 8 imp. bus., at London and throughout the 

cuuntry. 
Coomb of 4 bus., at Beccles. 
Load of 3 bus., at 8hefiield, Doncaster. 
Load of 5 qrs., at Oxford, Cirencester. 
Load of 144 qts., at Ulverstoll. 



l\IK\SURES 

, 
Load of 5 imp. bus., at Bedford. 
Boll <:.f 3 imp. bus., at New~astle, CarliBle, Darlington. 
Boll of 6 imp. bus., at Berwick, Duns, K"I"o. 
Boll of 4 imp. bus., throughout Scotland. 

,nushel of 62 Ibs., at Birmingham, Gloucester. 
Bushel of 70 lb8., at Liverpool, lVlanchester. 
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Bushel of 75 Ibs., ttt Chester, Shrcw~h\lry, Nantwich, 
Market Drayton. 

Bushel of 80 Ib8., at Monmouth, Abet·g'itvenny. 
Bushel of 65 Ib8., at Aberystwith. 
Boll of 264 lb8., at Glasgow. 
Boll of 240 Ib8., at Hamilton. 
BluTel of 280 Ibs., at Dublin, Cork. 
Cwt. of 112 Ibs., at Bedford, Newry. 

Centalof 100 Ibs., at LiverpooL 
Windle of 220 lbs., at Preston. 
Hobbet of 168 lb8., at Denbigh. 
1 boll of oats = 8 bus. j 1 boll of oatmeal = 140 Ib8. = 

I sackful j in Galloway, 280 Ibs. = 1 b()ll of oatmeal; 1 boll 
of rye·grass seed = 4 bus. of 24 Ibs. = 96 Ih~. 

Weight of Produce per BUHhp7 
Lbs. I~bB. 

Barley (ground) 42 Salt 65 
Brewers' Grains (wet) . 40 Lentils 63 
Carrots 40 ;\laize 60 
Beans and Oats (grollnd)- Dad 60 

equal parts 33 :Millet fiO' 

Middlings :l2 Potatoes 56 
Rye Meal :l2 Linseed liZ 
Oats (gronnd) :)0 Cottonseed Meal iiI 
Brewers' Grnills «IE'sicmtcd) 20 Bean Meal ,,0 
Bran , Ii Maize ;\Ical 47 
Malt Combs 14!, Mangolds 45 
Hay (chaifed) 8 Swedes - 45 
Oat Straw (cIHtffud) f_) Turnips - 45 
Oat Chaff' ~~ 

'Where, as ill lllany isolated country districts, IlO measuring 
glass is available for measuring liquids for use as medicine 

• 2 
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for stock, etc., the following table or the <tpproximate contents 
of the various domestic appillancos, although of course not 
strictly <tccurate for all the different kinds of spoons, cups, 
(~tc., ffi:LY prove useful:-

I teaspoonful =about 1 to ~ drachms. 
1 desRertspoonful 
1 eggcupf111 
I cupful (small) 
1 cupful (hrge) 
I tumblerful (aycrage) =0 

:~ to 4- dmchms. 
} to 1 Ollllce. 
;) tl) i Olln(~es. 

S to II ounces. 
~ pint (imperial). 

Poisonou;.; drugs should, however, always be measured by 
means of a propedy graduated measuring glass. 

"With regard to the dilution of the various antiseptics used 
in the form of washes, etc., for stock, the following should he 
borne in mind :-

~ pCI' "ont,. cc I jlui(l O\llWe in 10 pints (imp.). 
I pel' c- J filli,1 oUIlC'e ill ;; pillts (imp.). 
ii pCI' " ~ I fiuid ounce ill I pint (imp.). 

H) pel' " =~ jini,\ nunees in 1 pint (imp.). 

If it is required to make :1 percent:1ge solution of solids in 
liquid, the following llllLy be taken as IL rough guide :-

'1'0 make a 1 per cent. solution of a solicl in a liquid, take 
~~ grs. of the solid to 1 oz, of liquid. For a :3 per cent. 
~oluti()ll take 9 grs. to tJw oz. ; G per cent. :20 gr~.; 10 per cent. 
40 grs. ; and so on. 

Railway Parcel Rates at Company'" Ri~k JJ~)' Pas8euyer Trai1t 

Not exceeding 30 miles :-
:2 lbs. 4d.; 3 lbs. 5J. ; 4 lbs. and upwal'ds to 2~ lbs. Gd. 

)fot exeecding 50 mileH :-
:? lbs. 4d.; 3 Ius. iid.; G lhs. Gd.: 12 Ills. 8r].; Hi Ibs. 
9d.; 181bs. IOd.; 21 Ius. 11(1, ; :?~ 11>s. Is. " 

Not exeE'Pcling 100 miles :~ 
:] Ius. Jd. ; :3 lbs. Gel. ; 1 lbs. 7d. ; ;) Ills. 7d,; 6 lbs. Sel. ; 
7 Ibs. 9<1.; 8 Ibs. lOci.; 9 lbs. 11 d. ; I:? lbs. Is.; 14 lbs. 
Is. Id.; 16 lbs. Is. :3el.; 1:-; Ihs. Is. :3rl.; 20 lbs. Is. 4el.; 
22 lbs. Is. Bel.; 24 Ibs. Is. Gd. 



I 

REDUCTION 

Over 100 mjle~;-
2 lbs. 4d.; ;) lbs. 3d.; 4 ll:t;;. 6d. j £5 Ibs. 7d. j 6 lbs. Sel. j 

7 Ibs. 9d.; Sib". 10d. j 9 Ibs. lld.; 11 Ib8. Is.; 12 Ib8. 
Is. 1d. j increasing rd. pel' lb. up to 2:3 lbs. and 24 lbs. 

, which are both charged 28. 
Over 24 Ibs. is charged old. pel' lb. uncleI' 30 miles, kd. per 

lh. under 50 miles, Jd. ppr lb. under 100 miles, ami Id. per 
lb. over 100 miles. 

Pa;'eel Post 

For long distances it is sometimes ntlvisable to c;entl firm 
fruit in small boxes hy post, the rat0 being as follows ;-
Not exceeding I lb. 3d.; Ill. per lb. over 1 lh. up to 9 lh. and 

Id. the next 2 lb. 
Maximum length 3} ft., length and gil-th comhined G ft. 

" weight II Ibs. 

Reduction 
Every concrctt' quantity consiHts of two parts called the 

unit and the measure respecbvely-£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. 
Iteduce £6 to half-crowns. 
\Ve want to change from the £1 unit to half-crown unit. 

£1 = i:l half-crowns . 
. '. £6 = -t8 half-crownH. 

A longer exn-mple-.How man:\, farthings in £63. 1 Gs. 8~d. ? 

t s. II. 
Ii;~ J.' s~ 
:20 

1:275s .... : 
1:2 

15308tl. _ " .. 
4 

61284f. ..... 



. ) 

20 AGRICULTURAL ARITHMETIC 

The pounds are reduced to shillings and the 15 ~hillings 
added, the shillings are brough~ 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. 
(i:~ lil 8~ 

1:275s. 
15308d. 
fH234f . 

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. Ibs. are there in 
42,865 Ibs. ? 

28 ---{ 

742865 

4: 6123 
1---

41 1530 

2oi3s2 
1--

19 

Fill'::" relllall~der 4 remainder} . 1 . 

:~ remainder =3 x I +4=2;, Ills. 

2 qrs. 

:2 cwt. 

A7I811.'el·.-19 tons 2 cwt. 2 qrs. 251bs. 

NOTE.-Aftel' division by 7, 6,123 stands for so many 7's, 
so that the 3 left when dividing by 4 is not 3 Ib8. but 
3 x 7 Ibs., and the final remainder is 3 x 7 + 4 = 2.i Ib8. 

Compound Rules 
Addition, subtraction, multiplication, and division, when 

applied to concrete quantities, are worked ju:-;t as in the case 
of pure numbers, but the results have to be modified. 

Ex.-Add together £14. Hjs. 8~d.; £234. lOs. lId.; 
£9. 18s. gid.; 158. 8id. .... 

£ s. d. 
14 W 8! 

2a4 10 11 
9 18 91 
o Ii, 8il 

2(iO 2 l~ 



CO~IPOUND' RULES 

The farthings column amounts to 6 farthings = 1 ~d. 
Write down ~d. and carry W. to the pence column. 
The pence column amounts to 37 pence = 3s. Id. 
Write Id. and carry ~s. to the shillings column. 
#fhe 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. 

21 

Subtract 2 tons 15 cwt. 2 qrs. 8 Ibs. 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 Hi 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 
to the top and 1 Jb. to the lower J1ne. 
make 20, answer 11. 

make 4, so add 16 oz. 
'l'ben 9 and bow many 

We cannot say 9 and how many make 0, so add 28 Ib8. 
to the top line and 1 qr. to the bottom line. 

Then, 9 and how many make 2H, answer 19. 
3 and how many make 3, answer 0. 

15 and how many ma~e 17, answer 2. 
2 and how many make 18, answer 16. 

Multiply 2 qrs. 3 bus. 1 pk. 1 gal. by 9. 

QrK. Bus. Pk. Cial. 
:2 3 

!J 

21 tj 

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 ph. and 4 pks. = 13 pks. = 3 bus. 1 pk. 
Write 1 pIc and add 3 bus. to the next product. 
3 bus. x 9 = 27 bus. and 3 bus. = 30 bus. = 3 qrs. 6 bus. 
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\V rite 6 bu~. and add ;l L}l'iJ. to the llext product. 
2 qrs. x\)= 18 qrs. l\'nd 3 ql". = 21 qrs. 
-When the multiplier is a Jarge Humber the following 

,tl'l'angement of work is rel·omIlW)){!ed.:-
Multiply £241. 7 s. 8 ~d. by -15:;. 

r 

4.33 
;{ 

4) 1;{5!1 f. 

:{a!)~d. 

;3ti24 

12)3_!lfj;1 d. 

:~30s. :M. 

=~d. x45a 

=8,1. x 4;3;3 

3171 == 7s. x 43:~ 

20)3501s. 

175 ponnus Is. 
\)0(; :200 x 43:1 
]0.81:2 

453 

£11l934S Is. 

40 x 453 
1 x 453 

:3jd. 

Ex.-Divide ·127 tOllS t' cwt. 2 qrs. l-i Ib;;. by 8. 

Tons Cwt. Ql'S. J~hs. Oz. 
S 2 14 0 8)4:27 --------- ----

53 8 l:2 

E.xplanation-'i27 tons divided by 8 gives 53 tuns with 3 
tons over. 

This 3 tons is 60 cwt. which with the 8 cwt. in the 
dividend makes 68 cwt. 

68 cwt. divided by 8 gives 8 cwL with 4 cwt. over. 
This 4 cwt. is 16 qrs. which with the 2 qrs. in the di;tdend 

makes 18 qrs. 
18 qrs. divided by 8 gives 2 qrs. with 2 ql's. over. 

~ This 2 ql's. is 56 Ih~. which with the 14 Ibs. in the 
dividend makes 70 Ibs. 

'7f1 l'h" .-l~ .. ~~..-J ..... ~] h~ ... Q .--.. .:"'.,.",. 0 n., .. -,.~~.-1 ~ 11 •• , 
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This 6 lbs. i~ H6 oz. 
96 oz. di yided by 8 gi yes 1:.11 oz. 

Ex.-Diyide 237 m. 6 fur. 11 po. 3 ydH. :2 ft. by 37. 

6 3 ~ _1_f_; ____ ~ ___ 2 __ ~9 
:1i):237 Ill. (j fur. 11 pu. 

15 
8 

15 
40 

fill.. .... '" ..... . 

~4l 

HI 
5~ 

HS ........ ; ............. . 
% =1 .. 9x! 

lOn 

yds. :2 ft. 0 ill. 

102~ ....... .......................... . 

.'01 "",., 
I:! 

34~ 

\ 
'. 

\) in. reme.inder. 

EXA1\IPLES T 

Addition and Subtraction 

1. A good temperature in which to cure bacon is 42° F. 
Should the thermometnl' in the curing-room register 72" F. 
how many degrees' too warm is thl' cUl'ing-room ? 

2. The telllpemture of a greeuhous(' is G5'7' .F. while the 
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out~idc temperature of the ail' is 4,3·3' F. What is the 
difference in temperature? \ 

3. A. farmer pays his ploughman 178. 6d. per week, his. 
cowman £1, his shepherd £1. Is., hiii farIll labourer 18s., and 
a boy 7s. 6d .. "What is thc amount of his weekly wages b,\1 ? 

4. If a dealer purchased ::!50 ewes and lambs for 
£593, and spent £17. :lH. Gd. on expen~es before finally selling 
them for £623, how much [lid he gain? 

5. A farmer bought 37 sixteen weeks' old store pigs for 
., £53. 15s. and, when averaging 100 Ibs. each in weight, sold 
them for £95. 17 s. If from the time of purchase to the time 
of selling they cost him £:31). lOs., 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 1 

7. A man buys a piece 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. ydll., 
82 sq. yds. are taken up by paths, what area of ground 
remains for cultivation? 

9. In a woodland farm of 470 ac. 92 lte. of woods are 
included, and 213 ac. are laid down to pernmnent pasture. 
How much land remains for an.ble purposes? 

10. In the Midlothian district of Scotland a crop of Up .. 
~-Date potatoes yielded 19 tOllS 2 qrs. 17 11s., whereas in 
the Isle of Wight the same variety of potato yielded only 
7 tons 3 qrs. 15 Ibs. ·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 moulds, 
6s. 6d.; 1 doz. Skim Milk moulds, 7 s. 6d.; 1 doz. Stilton moulds, 
£1. 3s. 6d; 1 doz. Cheddar moulds (15 x 16 in.), £l. Is. Gd. j 

S Wensleydale moulds, 16s. Gel.: G Port du Snlut moulds, 
78. Gd. j 1 doz. Caerphilly moulds, 9s. Gd. j ! doz. Coulommier 
moulds, :ls. 9d.; 1 doz. Cnmbridge moulds, £1. 5s. 6d.; 3 •.. 

• 
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Gorgonzola moulds, 9s. 9d.; 1 doz. Gervais Illuulds, 38. tid.; 
1 doz. round Cream Cheese mOlllds, 88. 'Vhat was the total 
Rmount spent in purchasing moulds 1 

12. A field is boundoo by 5 hedges, which are 2:n yds. 
1 fir; 72 yds. 2 ft.; 330 yds. 1~ ft.; 47 yds. 2 ft.; and 
130 yds. 2~ ft. in length respectively. Find the tutal 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) 7 ac. 0 r. 1 sq. ch. 13 sq. rods 30 sq. yds. 
(3) 32 ac. 2 r. 1~- sq. cll. 9 sq. rods 9 sq. ylls. 

EXAMPLES II 

Multiplication 

1. If 36 bus. per acre of Square Head Mastel" 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.1 

2. If, in a good year, 1 ao. of Royal ~overeigll straw
berries yields 3t tOilS of fruit, what will be the yield under 
similar conditions from 12! ac. ? 

3. If Rough Chaff Wheat is purchased at 348. 6d. per 
quarter, what will be the cost of 730 qrs.7 

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 airspace, a cow 800 
c. ft., ~nd a full-grown pig :300 c. ft., what will be the tutal 
amount of air space required ill constructing a stable to hold 
5 horses, a cow-house to contain 23 cows, and a piggery to 
accommodate :30 pigs 1 

G. If a farm labourer is paid at the mte of 4d. per hour I 

for hOPing turnips, how much dues he earn in .) dav.~ ;; hom's • • if he does 10 hrs. work per day! 
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7. If cL Scotdl cart holds 1;] cwL of dung, how many 
cwt. will there be in Vi loads~ 

H. If ;30 school g'L!'dcn ploh cach contain :35 sq. yds., 
what is the total <Lren? 

9. How long i~ tt llursery row which contains _.720 
phm ts 15 in. apart, wi tIl ,L plant 7 t in. from each end? 

10. The yearly rent of 1t f,mn is e~tim,ttcd ltt 25". pel' 
acre. '\Tha.t rent is paid for 17:; ac. ! 

11. :Find the cost of :3 dozen wattle hurdles at k 2d. each . 
12. If lime trees arc planted 15 yds. apal't along an 

avenue, how long is all avenue which contains 1:30 trees 011 

either side, a tree being placed at ea(;[J end of the double row, 
13. If J:-; millS. are occupied ill hal'1'owing 1 ac. of 

cultivated ground, how much time will be required te 
complete the llltrrowing of It field eontltining :n ac. ? 

14. -What is the yield of yellow globe Illltngeis from 1:30 
ac., the average yield per acre being 32 tons? 

15. A Jen;ey cow weighs 1370 Ibs.; what would be the 
weight or 13 sueh cows! 

16. 'Vhat is the weight of ;3:3 qrs. or wheat weighing 
-ISO lbs. per quarter ~ 

17. What is the weight of 72 (In;, of om'ley weighing 
JOO Ibs. pel' <IUlLrter? 

lti. 'Vhat is the weigllt 01' l60 qrs. of untH weighing 
;312 Ib~. per quarter? 

10. laO gals. of milk, coubLiuillg ;3';) per cent. of fnt, 
• produced ll± los. of cheddar cheese; wlmt amount would thiE 

realise at 60s. Sd. per cwt. wholesctle! 
:.lO. \Vhat would be the cost of J ewt. of nitrate of sod>! 

ltt £10. 15,;. per ton? 
21. A pan tile is 1:3! x \J~ x ~ ill.; weight 5:1 Ius. What 

would be the weight of 1,000 such tile,; ? .. 
22. 'Vhat is the yalue of 14 Berkshire baeoll hogs, 

lweraging 10 score Ib;;. each, at 7s. 3d. pel' stone of 14 Ibs.? 
• 2:3. If 1 ac. of onts yielded li tons of straw, what weight 

of stmw would 15 ae. of sirniltLl' ground yiC'J(ll 
:.1-1-. \\~hat would be the cost of -1, quartet·s of beef, the com 
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bined weight of wllieh is H ewt. 1 G IbH., when beef i~ ~elling 
at 55s. Gd. per cwt. ? 1 

25. Find the total east of keeping lL horse for one year, 
• the price and qWLntity of foods being e:;timatcel as follows: 

1001ms. ot oats at 2s.; 18 cwt. of hay at 28. 6d. per cwt.; 
20 weeks' night grazing at Is. 6el. per week; 20 weeks' supply 
of green fodder at 2s. per week; to which lLdd £2. lOs. for 

, chafi' and roots. 
26. If the work of a horse be estimated at 28. Gd. per day 

for 150 days throughout the summer, and at 10d. per day tOl' 
150 days throughout the winter, what is the total charge for 
the work? 

27. A baeon hog weighed !) :;t. 7 lbs. (dressed carelLSS 
weight). 'What was i.ts cost at 7s. Gel. per stone of 14 Ibs. ~ 

28. A porker weighed :) seore and G lbs. live weight ~tlld 
when killed lost 3 lbs. ant of every Ii lbs. live weight. IVlmt 
was its cost at 12s. Gel. per score 11m. ? 

29. 'What is the east of 25 tom; of meadow hay lLt 
£1. 17s. Gd, per ton? 

30, What is the cost of ;)0 tom; at mangolds at 12s, Gd. 
per ton? 

31. Find the cost of seeding It croquet ground per ael'e 
when the seed costs 328. per bushel and 4} bus, are sown pel' 
acre. 

32, It has been e8timated that there are 120,000 small 
breathing pores or mouths in every square inch of 11 lilac leaf, 
if so, how mallY of such pores would occupy it leaf having all ' 
area of :1! sq. ill. ? 

33. If velLl is selling at 9id. pel' lb, what would be the 
value of a c,t1£, the dead weight of which is 16 st. 5 lbs., if 
8 lbs. JIst. dead weight? 

3,1. A ve~tl cltlf weighing 8 st. live weight is ,~oId at Del. 
per lb. dead weight. vVhat was its eost if 8 Ibs. = 1 st. dead 
weight? 

:35. A H:tmpshire Down. ill wool weighing }.l.2 Ibs. live 
weight makes 8kd. per lb. dead weight. IVhat price does it 

• realise, the dead weight being 75 Hm. 'I 
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36. \Vhat i" the cost of <1 fat steer weighing 13 cwt. 3 qrs. 
live weight at 52s. 6d. per ci)'t. dead weight, the dead weight 
being 7 cwt. 3 qrs. 12 Ibs. ? 

37. If the floor of a pigsty is laid with -i-in. lime concrete, 
with 2-in. stone~ in the proportion of 1 to 6, costing 1& 4d. 
per square yard 'lUper., and Staffordshire blue bricks set on 
edge in cement at 88. 8d. pel' squltl'e yard super., what would 
be the cost of laying the floor of a sty having an area of 

.. ' 18 sq. yds. ? 
38. What would be the respective costs of cultivating 

1 ae. of land at the following rates: (1) digging garden 
soil 1 spit deep at 21d. per square rod; (2) bastard trenching 
medium soil at 8d. per square rod; (3) trenching heavy soil 
at lId. per square rod? 

39. If it takes 560 Ibs. of water to dissolve 1 lb. of quick
lime, forming what is called lime water, how much water 
will be required to dissolve 1 cwt. of lime? 

40. What is the cost of 28 lbs. Danish butter at £4. 15s. 
per cwt.? 

41. \Vhat is the price of a shorthorn bullock weighing 
66 st. (dead weight) at 88. Id. per stone of H Ibs. ? 

42. 250 tomato plants (]~axton's Open Air) averaged 7 t Ibs. 
uf fruit each. 'What was the total weight of fruit produced? 

43. 150 ae. of Newmarket oats yielded all average of 
67 bus. per acre; what was the total yield 1 

44. A Shorthorn cow weighs 1,112 1b8. ; what would 7 cows 
"of the same weight weigh? 

45. A bacon hog weighs 200 IbiS.; what would ·t5 bacon 
pigs of the same weight weigh? 

46. A herd of 23 Guernseys g,LYe an average of 655 gals. 
of milk per cow a year; what was the total quantity ~f milk 
given in the year? 

47. \Vhen barley is selling at 288. 6d. pel' quarter, what is 
the value of 120 qrs.? 

48. If a fat ewe, weighing 180 Jbs. alin..', yields 92 Ibs. 
of butchers' carcass, what is the mlue of sallle at 7 ;1d. 
pcr lb.? 
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49. If for every lb. of dry matter in a plant 300 Ibs. of 
water are required, how much Jivater would an average crop 
ilf wheat require hom sowing to harvesting, the weight of 
the grain and straw being, 2 tom;? 

/1). 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 Ib8.) ? 

51. If a mixture of grass seed for a permanent pasture 
consists of the following: perennial rye grasR 10 Ibs., 
Italian rye grass 5 Ibs., cocksfoot 4. 1b8., timothy 2 1bs., tall 
fescue 2 1bs., foxtail 1 lb., red clover 2 Ibs., cowgrass 
(perennial) :2 Ib8., white clover (Dutch) :2 1b8., alsike 2 Ibs., 
and lucerne 8 Ibs. 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 2& year old North 
Devon steers was worth £15. lOs. a head. \Vhat sum would 
be required to buy the lot? 

53. It is stated that worker cells for brood and honey are 
about -} in. across and number 28 to the square inch; while 
drone cells are t 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 Ibs. at 
7s. 9d. per stone (14 lbs.) live weight. 

56. \Vhat is the value of a cow which weighs 88 st. 
dead weight, the carcass (3nl quality) being estimated at 
48. 2d. per stone? 

57. ,A farmer employs 5 labourers at 2s. 6d. per day, and 
3 boys-Oat Is. 6d. per day. Find how lIH1Ch he pays in wages in 
the year, excluding Sundays. 
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EXAMfLE8 III 

Division 

A farmer received £78. 15s. for porkers (Berkshires~ the 
price of pork being estimated at lOs. 6d. per RCOl'e Ib8. The 
average weight of the pigs was 100 Ibs. How many did he 
sell? 

Weight of a pig= JOO Ibs. =5 score Ihs. 
Price of a pig= lOs. 6d. x 5=528. lid. =21 half-prowns_ 
Price of all the pigs =£71.\- 15s. =630 half-crowns . 

. '. number solel = ~.~ 0= 30. 
21 -

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 highest 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 fnrmer received £157. lOs. for 
Factor potatoes, which he sold at £3. lOs. 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 fat calf, veal being 
"estimated at 9d. per lb. 'Vhat was the weight of the calf? 

5. If bacon hogs realise lIs. 3d. per score Ib8., what is the 
equivalent price per lb., per stone of 8 Ibs., and per stone of 
14 Ibs.? 

6. If porkers realise Us. Id. per score Ibs., wha~is the 
equivalent price per lb., per stone of 8 lbs., and per Rtone of 
14 lbs. 1 

7. If prime quality beef realises 4s. 10d. per stone of 8 
.,lbs., what is the equivalent price per lb., per stone of 14 lb8., 
and per ewt. 1 

8. The weight of ~t fat Hereford was 99 st. live weight, .. 
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and it i'ealised £24. 158. What was the price of this beef per 
stone? I 

• 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 2~ million loads, or, say, 93 million c. ft., and valued at 
£2,500,000, what is the price pel' cubic foot? 

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

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

13. If 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 ROW a field of 33 ac. 
was 132 bus.; the yield from the field was 2,376 bus. 

(a) 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 

~round; a yield of 2,520 bus. was procured. 
(a) What was the yield per acre? 
(b) The excess in quantity of seed procured over that 

planted? 
17. If ,i30 ac. of ground produce 12,040 bus. of Red 

3tandard wheat, what is the amount of wheat produced per 
tcre? 

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 Oaragua) yielded 23 tons per acre. 
rhe whole weight of maize cut and fed was 172 tons 10 cwt. 
:low 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 D1.any lots would there be? 

22. A Devon steer was so~d for £23. lOs. at 388. per cwt.,; 
what was its WE'ight? 

23. If 15 cwt. of hay represents the yearly allow an \e for 
a horse, and if the hay is only partaken of for 32 weeks, what 
would be the allowance per day 1 

24. It has been estimated that the cost of maintaining a 
farm horse is £25 per annum. 'Vhat does this represent per 

) working day throughout the year? 
25. If it costs £8. lOs. per acre to stock a farm of between 

300 and 600 ac., what number (If acres can be stocked with 
a capital of £2,670? 

26. A farmer pays £740. 128. rent for a farm of 472 ac., 
including buildings; how much does he pay per acre? 

27. £172. lOs. is received for the yield of oats from a 
10-ac. field which yielded] 7 sacks 1 bus. per acre. Find the 
price of the oats per bushel. 

28. If 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 lb. How many gallons 
arc there in a tank containing 2 tons 7 cwt. ? 

EXAMPLES IV 

Weights and Measures 

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

2. If it bushel of oats weighed 39 Ibs., how manybushel.~ 
would be required to make 1 ton? 

3. If it costs £9. 15s. per acre to stock a sIllall mixed 
, farm, what amount of cap'lt,al will be required to stock a farm 

of 32 ac. 2 l'. 

4. Reduce 9 sq. ch. -1 sq. rods to square yards. 
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fl. 'Express 1,7flO, 142 .~q. link~ as acres. 
6. Into how many sqwtre lods, ;:;quaJ'(' yards, or ;:;qnar(' 

~hains can fi ac. of ground be (hviderll 
7. How many square yards are there in ~ of an acre? 
:" How many square perches are there in fi ac. :l r. 

3 sq. eh. ? 
9. 'Vhat will be the cost of 'Vhite Queen wheat see(l 

to sow 22 ac., allowing 2& bus. per [tcre, the seed costing 
32s. per quarter? 'II 

] 0. If wheat is quoted at 28s. 6d. per quctrter, what if> 
the price per bushel ? 

.11. If 1 gal. of ct'eam yields 6 Ibs. of purt' lmttt'l' milk, 
how much will 14 gals. 1 qt. 1 pt. of cream yiel!] ') 

12. 7 ac. of wheat product'd 3& qrs. per acre. 
Hi ac. of oats ,,8 qrs. 3 pks. per aC]'0. 
9 ac. of badey " 5 qrs. 3 bus. pm' acre. 

What was the total quantity of grain from the 31 ac. ? 
13. A farmer threshed out 19k ac. of oats, which after 

winnowing yielded 285 sacks, the natural weight of each 
sack being 140 Ibs. Finally the grain was weighed off at 
40 lbs. to the bushel. How many sacks of grain rema.ined? 

14. In a herd of Dexter kel'l'ies 3 of the cows gave :l gals. 
1 ~ qts. of milk per day over a period of 36 days. 

(a) -What did the totlll yield of milk amount to? 
(b) 'Yhat wa.s its value when retailed at 4d. pel' quart? 

15. -When wheat is 39s. 6d. per quartt'r, what is tIlt' 
price of-(a) a coomb, (b) a bushel! 

16. -What is the live weight, in cwts. !luttl'ters and stont's 
of a fat bull weighing 1,34-2 lbs. ? 

17. The sidefl of an acre, Iltifl out in tIl(' fo),m of It square, 
measure 316l linh llf~arly. \Yhat will this )'('prrsent in 
feet anrf yards? 



CHAPTER II 

DECLlfALS 

Addition and Subtraction of Decimals 

ADDITION and subtraction of decimals lLrl' just onlinary 
simple addition and subtraction, • 

You have to be careful to pllLce figurf's denoting tpnths 
under figures denoting tenths, figures denoting hllndl'edthr-; 
under figures denoting hundl'edths, and so on, 

EX,-Add 24'36, '041, 249'+78, 1'006, 

24'36 
{)41 

240'478 
l'OOH 

265'88;; 

Subtract 2'0047 from 98"1. 

98'4 
2'0047 

,1\f;fPJi? 

You can, if you like, fill in the vacant places in 98'1 with 
O's tlJUs :-

98'4000 
2'0047 

!)()':~953 

But aftpr a little practice this will not be necessa~y. 

Multiplication of Decimals 
)Iultiplication of decimals is done in the ordinar.v way. 

You have only to be careful to place the figllrf',~ in the 
partial products in their proper places, 

34 
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E~.-Multiply 24'MiS by 72. 

24/i58 
7:2 

1726'06 
4!J':Ufl 

1i75':m; -

35 

The first partial product is the result of multiplying by 70, 
so we multiply by 7 and then by 10. The multiplication by. 
10 if; 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 IllPthod.--24·658 x 72 is the same as multiplying 
24-6'G8 by 7'2. 

24fl'58 

172(j'06 
49':3W 

By this methou there is no change of places in the first 
partial product. 

Ex. 2.-Multiply 317',181 by 23'602. 

:H7'481 01' :3174'81 
2:3'60'2 2':36()O2 

---- -----
r,349'62 6:349'62 
9.j2·44;~ 9;i2'44;{ 
190'488(; 190'4881) 

'(i:l49r,2 '();H962 
---_-- ----
7 49;~ . 186;i62 i 49;{ '186562 

J 
There was, in thc old text-books, another method, a very 

had method, in which the multiplication was done as th<mgh 
there were no decimal points at all. The decimal point was 
fixed in the product by the use of the rule that there aloe as > 

many decimal places in the answer as there are in the 
multiplier and multiplicand to.gether. 
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'l'hi~ IllPthod dppri \~PS all the partial products of' their 
IIlPanin!! and hpCOInPS :t sort of con]'\1J'ill!! t riel;:. 

, , ~ , " 

Division of Decimals 'by Integers 
\V(~ hayp spen that tho division by 10 of any nFmbel' is 

done by moving the digits one place to the right, 

Thus 724'631-;.- 10 = 72'4631. 

" And division by 100 is done by moving the digits two 
places to the right, 

72-+-631 -;.-100 = 7'2Hi31, 

and so on for 1,000 and othel' POWE-I'S of 10, 
Dividp 724'6;)1 by 20, 

20)724'631 
36'Z:H5;''i 

'Ve divide by :2 and move the digits of the answer OIl(' 

place to the right for' the division hy 10, 

or 

Divide 4:Hi2·t by 128, 

8;43'(;24 

8i ,;'453 
21--:-;;8162;; 

! 

'340812:; 
128)4:f-624-

:52'2 

1040 

IfiO 

(;40 

In short division the quotient is written below the dividend, 
but in long division t}wl'e is no room, so in long division 
always place the lluoticnt above the dividend hpC'ause the , 
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position of the deeimal point fixes itself. Never write the 
answer, as is Ilometimes done, ,on the right of the dividend, 
~nlesll the propel' place is already occupied. 

Division by a Decimal 
Divide 705'6363 by '096. 

Division call be expressed thus: 

~een Lefore. 

705'6363 
'096 as we have 

A fmdio)l is unaltered if we multiply lllllllerator and 
denominator by tIl{) same llumber (1'. p. 17). 

Multiply nUllIeraLol' and dell<llllillatOl' of thif; fractioll Ly 
1,000 aIllI we get:-

ilJ.ili:W·:1 
Uti· 

We now uivide out Ly any eOllllllon f,u:tol' if possiLle other 
than powers of 10-

70Jti31i':3 SS:W4'5:nJ 
. '9U-- =~-i2-- ~ i3:)U·:>isU.'. 

If thel'e are 110 eOlll11l0n faetors we prot:(;ed to the di \'isioll 
as ill the case of illteger.~. 

Xote that the divisor alHI di \ idelld are Illultiplic(l hy that 
power (If 10 which llIakes the divisor a whole llumber. Do 
Hot lImkc mwh of them whole llumLen;. If this be dOlle lllaIlY 
ullneccssary eiphers are introduced. 

All divisions in deeimab el() H()t "COllle out." ~ueh' 

quotients are ealled circulating decimals and these we Hhall 
not consider ill this Look. If you find that a diYi,~ion is Hot 
" out" when the quotient contains ,~ix decimal figures you may 
disconti,llue the work. 

To turn Decimals into Vulgar Fractions 
Ex.·-·'l'urll ·:!:lG illt!) a vulgar fnll;Li()lI. 

':.!:lfi Illeall' :! I :1 ,(j :.!(~J ; :m ; Ii :!;l(j ;,!) 
Ill· ](III' !IIIM)-'- - - ilHlll ~ lIJOI)-':!.~II· 
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Again-

.( ,-_ U -! 7, i 4UO+;0+7 4i7 
) .. ,' me«lls -- + -- ~ +.- 'l- -- - ~----- - ---

10 100 1000 10000 - l00u0 - 10000· 

Hence we write the figures to the right of the decimal 
point for the numerator, and for the denominator write 1 
followed by [LS many O's [LS 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.-TUl"ll } into a decimal fractioll. 
"'e merely have to do the division-

S)i· 
·S75 

The Metric System 
The illetric System of weights and measures IS 1Il general 

use on the Continent, and is so superior to our Englit-;h 
system that it may he generally adopted in the futme. 

The unit of length is the metre which is nearly 39·37 in. 
The metre is subdivided into ten equal parts called decimetre;;, 
also into a hundred equal parts called centimetres, and lastly 
int'J a thousand equal parts called millimetres, and ;;0 the 

~ table runs ;-

10 millimetre;; (mm.)=l centimetre (cm.). 
10 em. = 1 Gcc-imetre (dm.). 
10 dIll. 
10 m. 
10dm. 
10 hm. 

= I metre (111.). 
= 1 deeameter (dm. ). 
,= 1 hectometc,· (hm.). 
= 1 kilometre (kIll.). 

A kilometre is '~. of a lllilc, nearly. 
Of course a square metre = 10 x 10 S'!. rllll., aud so ou. 
L,Lnd is gellet"ally measured in m·es, 1 arc = 100 sq. Ill. 

Volnmc is usually measure,l in litres. ~\_ litre (1.) IS a, 

eubic decimctre and is abuut the saille as 1 i pts. The .. unit 



METRIC !;YSTEM 39 

of weight is the Yl'am (g,), Imd it is the weight of a cubic 
centimetre of pure water at 4" C. 

Multiples and pal'ts of nfetl'e, litre, <1nd gram are all 
dxp~essed in the same way-lOOO g, = 1 Kg" 100 cl. = 1 1. 

Lmw IHEAi:luRE CO~IPAR~;D WITH E:-WLIi:lH UXITS 

[ Metres. Inches. Feet. Yards. l\'liles. 
I ---- -·--~I---

I i 
?lIillimetre 'OOl i '03!)37 '00:328 '00109 
Centimetre 'Ol '3937 '0328 'OW\) 
Decimetre 'I 3'937 '328 '1093 '00006 
Metre l' 39'37U7!) ;{'280!J 1'0930 '00062 
Decametre 10' 32'809 10'936:{ '0062 
Hectometl'c - 100' 328'09 109'36:3 '06213 
Kilometre i 1000' 13280'H IW93',~~ '62138 
Myriametre - ! 10000' 1 6 '21382 

I ! 
.-~---

SQUAHE MEASUHE CO'IPAHED \\Tl'H E~GLli:iH UNITi:i 

Square Square 
.\ Squ~re Feet. 

Square 
Acre~. .:\letres. Inches. Yanls . 

Milliat'e • 'I 1,5;, I 1'07() '119 
Centian' 1 ' 1.55U I 10'764 1'1 !l '00025 
Deciarc 10' 15,501 I 107'64 ll'96 '00'2" 
Are 100' 

I 
1076'4 119'0 '0247 

Decare - 1000' 1190' '2471 
Hectare 10000' 

I 

lJ960' 2'4711 

f:-lOLID 1\IEAsuRE CmlPARED \\Tl'H EXGLIi:lH UNITS 

., 

" I C,"" " .. ,,. Co",", "d"" I C""" ~" I Co""~ ""k 

~~i~\;~-- - I -:i~il-- 6;;~:3:-I--'~~5:{--I-"---'-
Decistere - . - 'I 'j (j1O'2'8 ;{'531 '1:3 
Htere, ol'eubi~ IlletlT l' liW2S' ::I5'317! 1'308 \ 
Decastere - - 10' 13'08 
Hectostere I 100' 130'80-2 
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WEIGHTS CO)lPAHED WITH ENGLISH UNITS 

: (;rammes. I '\O~~r. I A~b~~_ 
~1illi~~::~lC~-I--~I--.. -. -: 
Centigrammc I '01 I 
Decigramme . , .j I 
({ramme I I . I '035 '1)()22 
Decagrallllllc. ' 10' ':{,,2 I '022 
Hectogramme 100' I ;J·.327 1 '2"204 

"Kilograllllllo . 11100' :3.3'2i4
1

1 2'204H 
.\1\Tiagrallllllo 10000' r 22'(}W 
Qtlilllal . 11)()()(IO' \ I 220',11:;2 
:'Ilillier or hal' [lJOOOOO' 2204'62 

1 

Cwt. I Tons. Graill~" 
Troy. ,-

'OL3 
'154 

1'54:3 
,15'432 :oin I 

'19U: 
1'968 i 

I!J ·ns 1 i 'ooons I 
'" 'OOU8,! I 

'()!184 \ 
'nS42 

ill!y AND FLUID MEAHl;HE CO)lPAHED WITH ENGLISH UNITS 

I Litrcs. i Inche!->. 

-------1-----: -

:'Ilillilitre 
Celltilitrc 
Dcuilitre 
Litre 
Decalilre 
Heclolitre 
Kilulitre 
.\lyrialitre 

, ' 

'OO! I 
'01 
'1 

I' 
10' 

100' 
IOOU' 

, 10000' 

'0(;1 
'61 

H') 

UI'02 
UlO'2S 

Feet. 

'U:3:i3 
';35;3 

3'i5;{ 
a5'3)7 

:35:3'17 

EXAl\lPLE~ V 

I 
(~allon:;. i UU!'lheb. 

1-----

:~;~21 
Sf.! I 

~.~ 

:.?~. 

'0027 
'()'27;, 
'273 

2'751 
I 27'512 
: 275'121 

220'OU 
2:!f)()'U 

! 

1. The ayerage rainfall in Great Britain over a..jeriod 
of 72 years was Jan., 1'89 in.; Feb., 1'57 in.; March, 1'02 in.; 
April, 1'74 in.; May, 1'98 in.; June, 1'96 in. ; July, 2'50 in.; 
Aug., 2'3;") in.; Sept., 2'43 in.; Oct., 2'76 ill.; Nov., 2'06 ill.; 
.lJec., I'D!) ill. 'VlmL wa~ the <\yerage Lohd minfall per 
year? 

:3. If ill IOU Ibs. of milk there are c'8;; Ibs. of ~oliJ matter 
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other j,hau fat, aud 3'7 Ius. of fat, how Jllauy Ib~. of t;olid 
Illatter are there, aud how lllauy Ibs. of water? 

~ 
• 3. Five fields eontaiu 27'29 ac., 32'16 ac., 17'7 ac., .j,J·09 
ae., ,\nd 14'732 ae., respect.i\'ely. 'What is the total area of the 
fi \'e fields? 

4. 'Vhat was the area of a field of red standard wheat, 
when the total quantity of seed sown was 72'S bus., aud 2'4 
bus. of seed were used pel' acre?' 

5. A road is 172,,1;39 links in length. How llULIlV tilllet; ... 
<.:au a length of ;3:3-1'6 linh be marked off along it? 

(j. 'Vll11t number of drain pipes q ft. in lellgth are 
required to drain a length of ground 47} ft. in length 'I 

7. A fanner used 1) tOllS of dung 011 a plot of grouud 
intended for cabbages at the rate of 15'25 tOllS pel' acre. 
What was the area of the plot manured? 

S. If the a\'erage composition of 100 tOllS of farlllyard 
manure i.~ at; follows: 'Vater, 75 tOlls; organic matter, 22'7 
tons; nitrogell, '5 tOll; lime, 1 ton; phosphoric acid, ·3 ton, 
'i.ud potash, '5 ton; what (1U<1utity of each of the::;e eOll
,tituents would there ue in 1 ton of such mallure? 

9. If ill three hours min fell to ,L depth of '21);) ill., wbaL 
IVaI; the rate of fall per hour? 

~\r.j]. -Cattle specially bred for fecdillg will illcrew;e in 
.i \'e weight at the rate of o\,er :.l los. pel' day during Lhe 
lrst year; about 1 J Ib~. the ~ecolld year; amI still le0'; the 
,Ilird year. 

10. If a calf weighed 73 Ibs. at birth, and incrcased at 
Lll average rate of 2'7 Ib~. for the fil'Ht 92 days, and 1'9 IL.~. 

'or 170 days, what was its weight Oll the 262ml day? 

11. jf in 1 tOll of linseed cake there were 8'7 pal·ts of oil, 
md each part weighed 21'1) Ibs., how Illany Ib~. of oil would 
.herc be in 8 tons of cake! 

12. If ill 1 Lon of llitraLP of soda tlJerl! are I !J'(; parb of " 
litrogell, awl each part \\'l'ighs 21'~) lbs., what wil1 be llH' 
.eight of Ilitrugell ill ;)0 tOilS of llilral(' of sud;( ! 
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13. Find the amount of seed required to sow :-

(a) 7':5 ac, of wheat Wi~l ~k bus, of seed per acre 
(b) 16'00 " barley ",~ " " 
(c) 9'30 "oats ,,-!. " 
(d) 3'10 
(e) 10'75 
(f) 2'20 

" 
" 
" 

maIze 
beans 

rye " 
" 

3·t :l " 
14, If the cost of tllOrm; for a hedge be 20;;, per 1,000 

and the labour of planting 8 ill, apart ,Lnd 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 Ibs,; beans, 
5 lbs,; maize, 4 lbs,; bran, 2 lhs. Express the proportion of 
e,wh food as ,L decimal of the whole, . 



CRAl'TElt III 

FACTORS, PRIJIE XU"lIBERS, FRACJ'IO}tS 

WHEX 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 contains it an exact 
number of times. Thus 14 is a multiple of 7. 

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

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

Divisibility Rnles.-A number is divided bY"T 

2 if the last digit is even. \ 

3 if the sum of the digits is divisible by 3. 

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

5 if the last digit is 0 or 5. 

6 if it is divisible by 2 and alHo by :3. 

7 No rule. 
t) if the number formed by the last three digit::; is divisible 

by 8. 
9 if the sum of the digits is divisible by 9. 

IG 1f the number ends in O. 
11 if the sum of one set of altel'llate digits differs from 

the sum of the other set hy 0 or is (L lllultiplo 
of II. 

12 if it is divisible by ! and also by 3. 

Tu split a nUlllUel' intu prime factur.~ pruceed tlm;; :, 
43 
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Take 7,623-

) 

AGRICULTURAL ARITHMETIC 

:17623 
)-

:J :!511 

i 84-i II 

II l:!l 

11 

Highest Common Factor (H.C.F.) 
The Highest Common l<'ador of tWI) 1)1' mure llUlll\>el'S is 

the greate~t number which diville~ each uf them exactly. 
l"ind the H.O.Y uf 2,880 aud !JJG. 

10 28S0 \)H4,~, 
I ,--

SI 
! 

2SS ;, 105 
--

4: .)0 i :!I 

!I :1 

., :!S80 ~ LU A ti A -1 A\)= :!6 x :~" x .-, 
11-1:1 ~ ;~ x 7 x ;i x\)= a" A;' ". 7 

Now we call pick uut the H.C.I". It 1.~ evidently 32 x 5 
ur 15. 

~\Ilothcr mcthod is the fullowiug ;
Fillll the H.C.F. uf 6,:l39, 7,68L 

Fh;pl(mntion.

llivide 7,6tH by u,:l3!.1, quutient is 1 awl remaiuder 1,445. 
Divide 6,:139 by 1, U5, quotielJt is 1 and remaiuder 459. 
llivi<k I ,4'~;) hy 15\}, <]uotiCliL is :; and relllaiuder in uti. 
l>iYide 45!) by 6t', quotient i.~ (j and remainder is 5J· 
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Di"\'ide G1' by !) 1, qnoti(mt is 1 and 1'(~ll1aillder i,~ 1 i. 
Divid!' ;) I by 17, quotient is :5 and Hw}'!' is no l'pmaindf'l'. 

H.C.F.4s 17. 
It will he Sf>pn that paell remainder is dividf'lj illto thc 

divisar last used until tbcl'e is no l'cmainrlf'l'. The last 
divisor is the H.C'.F. 

Least Common Multiple (L.C.M.) 
The LeaRt Common Multiple of two 01' more numbers i~ 

the smallest number which is exactly didsiblc by each of the 
numbers. 

EX.-Find the L.C.M. of 18, :24-, :)\), 1 :). 

IK=~ y :1" 
24=2" >: ~ 
:{9=~ >: 1:{ 
].')=!~ " .i 

J,.c . .\f. =2' x :1"" ,i x 13=4liSO. 

The 2 is contained in :P. 

.. Any number containing 2" contains 2. 

.. The 2 may be cut uut-. 

Similarly the 3 i" contained in 3" and may be cut out. 
The work may also be arranged thus :-

218 24 39 1;') 

:l !l 12 :~!I 
-

}.') 

3 4 la :i 

:3 is contained in some of the numbers, di\'ide by 2 and 
Ic(we ullllitered those not contltining 2. :5 is conta,ined in thl' 
numbers. Divi(le by 3. The quotif'nts left am prime to each 
other. The product of thesp IIna1 (Iuotipnts and of the divisOl's 
on the le)t form the L.C.M. AnsweY-4G80 as before. 

When arranging the work in this way take care to divide 
by prime num1)('l's onl.'!. If you divide by composite numbers 
you will get It common multiple, but it may not be the least 
common multipl('. 

The L.C.l'11. of two numbers can also he obtained by 
<lividing the product of the two nl1Jnbpl's by tlH' H.C.F. :Fol' 
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three numbers find the L.e.::'.f. of two and then the L.O . .M:. of 
thiH result :tnd the third. 

Find the L.O.M. of 1,131,11,88G, 2,17G. 

:Illilli lS851~ 
"~7: 7"41.) .>1 .) ,~ 

.'. H.C. F. of llill, 188;; iR 3ii. 

113i =3ii x:~ 
1885=3ii x 5 

.'. L.C'.:\l. of these two=:lii x 3 x ;i= l:~ x ~~ x ~ x &, 
and 217.;= 1.; x 14;i=:~ x;; x 5 x 2f1 

.'. L.C.:\T. ~13x29::l x 5 x.; 
= 282i;;. 

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 
nllmber of whole inches lwd it bit oyer. That bit over is a 
fraction of an inch. 

If you look at a foot-rule you will fi~d that an inch is 
divided into 8 equal parts. Each part is tlwrefore called 
one 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. 

f-\uppose you draw a straight line on paper, and measure 
it, and find its length to be 3 in. and 7 tenths, we write thp 
result 3-10 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 numbprs written 
one over the other, and tlmt the bottom numher shows into 
how many equal parts the whole is divided, and t~lls what 
kind of fraction we are considering. 'rherE'forp the name 
given to the bottom number is Denominator. 

The top number tells us the number of the equal parts 
.' which come in the fraction, and therpfol'e the name g'iven to 

it is J.Yumerator. 
Ex .-l; means (1) the whole i,~ divifl('d into 1:1 pqual' 
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part!> mld that tIl(' kind of fraction thought of is thirt.ef'nth~ ; 
(2) that 5 of these 8tlual parts are before us . 
• Fmctions which haye fOl' deJlOminators 10, 100, 1,000 ...... 

are called decimal fractions and can be expressed in the 
same'way as ordinary nuinbers hy thl' use of the decimal 
point, as has been already pointed out. All othm' fractions 
are called yulgar, i.p., common, eVl'ry-day fractions. 

A Proper Pract.ion is one whoRe numerator is less than its 
denominator, e·.fl· 1. 

An Improper Fraction is onl' whost> numl'mtor is greater 
than its denominator, e.y., ",( 

It is plain that an impropcr f!'action can h(' exprf'ss('d as 

a wholt> numhpr and it fraction thus: --

This result, consisting of a whole number (or intf'gf'l') 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. 

Drnw a straight line on paper nnd divide it into l' ('rlual 
pnrts on the bottom side, J e(jual parts on the top. 

l~r---1-·· -..l---------i-------
Yon spe that 

i=~, 
:l_r. +-'::r, 

\ 
.\ 

\ 

so that the S;\lne fl'aetions can be I'xprcHsed in more than one 
\vay. 

niyidl' rmotll('l' line into 12 I'qual parts, and Het' for 
yourself that 

Hencr tltp vahlP of a fraction iii not cdtered 'iI' we multi'ply 
(}J' rli:'I.,ir/e tlw llJlmeratOl' and c{1'norni'nator by the .~ame qn(lIItity. 

This is important-se(' thnt YOll fil'lnl)' gmsp this fact. 
\Yhen the numerator ltnd denominator conbtin no common 

factors, the fraction is in its lowest terms. 
-gx.-~ is in its IOWE'st tE'rms. ~~, WI' can hring this 

t 10w('1' by dividing hy K, and we get j. 
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Addition of Fractions 
If we wish to ariel quantit ies thcy lllust bl' of the sanv~ 

kind. \Ve cannot add ¥ to :.t as they stand, becausE' tlw 
former fraction belongs to seyenth~ and the latter to foltrths, 
but ~ = }" and! = :H-. The sum of ~- and! is the same as 
the sum of :T1r and ~h i.I?, ~;~. 

80 if we wish to add fraet.ions we IllUst expre,ss all of 
them with the sallle denominator. 

Ex.-

The comlllon (lenominator is got by finding thp I..C.l'I. 
of 3, 4, and 9. It is plainly ;:;6. 

Multiply num('ratol' and denominator of the first fraction 
by 12, of the second by 9, of the third by 4. 

\YP get 

The work should he shown thus-

c +~, +r,=2~_+1l+2~ 
.. -" 36 

Ex.2-.\dd 

Nevel' turn the mixed numbers intc) improper fmctions, 
as is sometimes done. To do this causes needless trouble . 

• Add the integ('l's at once, then, haying found the L.C.M. of 
;:;,7,49, which is l ct7, pl'oceed as hefore . 

• J 1 _ 4" __ 1 2 _ r 4!) r n:~ T :~I) 
-" -+ ,I '" --) -I -1- 'i 

=6~ 1 ~ 
~± 

Subtraction of Fractions 
As in addition, we must bring fractions to the same 

denomination before wp can do snht.ractiOIl. II) 
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\ Ex. 2.-

, 
FRACTIONS 

6" _.J' _424 - 7 -4'; 
~- -~~-- -"27-- -.. rIo 

As in addition, deal with the integers first of all. 
Ex. 3.-

I)i. - 2H '= 4~j}L 

49 

Here is it dittit:ulty bet:ause we have to take 11 ft'um 3, 
and the demand ext:eeds the supply. But we have a !;tore 
'Jll which we t:an draw ill the 4. Use one of the units, which 
will be F with the /,' this makes ~~. Now take away ~t, 
and we havc 3~,~ . 

......:.. 
Ex.-Fiml value uf:-

A+~t+·)~--lT\·- 5· 
=628+2-1-+ 147-70-112 

Wil 

Deal with the iutegers fir:;t of all. 
Bt'illg all fractions to the same deuOIuination. 
17 and 168 have no t:U1l111l0U factors, so that 61\i~- is ill 

its lowest terlll:;. 
Hemember tlmt ill working addition ur >;uUtractiun mixed 

numbers slwuld ucver be turned into impropet· fractions. 

Multiplication of Fractions by Integers 
Ex.-

~ x 3. 

The Uaetiou llleans that unity is divided iuto 8 equal parts 
and 7 of these arc before us. If we have to llIultiply by 
5 we must have 35 of these p'1rts. 

Hence to lIlultiply ,1 fradion by au iuteger, we multiply 
the numerator by the iuteger. 
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Again 
It x 8==-'7'- x 8=='Y= I2t. 

Mixed numbers must bu turned into improper fractio')ls 
when doing multiplication of fractions. 

Division of Fractions by Integers 
Ex.-

~·+5. 

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 ;j times smaller than before, that is, make 
them fortieths instead of eighths. 

Therefore to divide a fraction by an integer we multiply 
the denominatur by the integer. 

Again 

~lixed numbers must be turned into improper fractions 
when doing division of fractions. 

Multiplication of Fractions by Fractions 
~uppose we wish to multiply } by .~. This means that we 

have to divide; into 7 equal parts and take 5 of them. 

X uividod by i giyos li anu 5 times ;~f will he ;;, 

.', To multiply two f!'actiolls together we find the product 
of the llumerators for the lIew llumerator, and the product of 
the denominators for the new denominator. 

Again 

.) 

Here we bring /f.i to its lowest terms by dividing the 
llUmel'atOl' and denominator hy .1-

'fhis is better done earlier ill the work tlJUI> :-
6 

:{. ~'LI8 
~ x 3-1 - 31' 

') 
I 



Another exarnple-

FR.\CTIONS 

:2,~ x 4* f Sf, 
J 7 5 

=~x~xr:=}l 01'35. 

1 1 1 

W e ~ee that 5 ill factor of numerator and denornimLtur, sa we 
may divide out by 5. Cut out the fives and place 1 ovel' e;tch. 

Then 3 is a factor of 3 and 2l. 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 tlew 
llumerator and the denominators for the tlCW denominator; 

Division by Fractions 
~uppuse we want to divide ~ by ~. 

Here we want tu find by what ~ lllU1St be llluitiplieti tu 
\>roduce ~. 

Now jx ~=l. 
.. jxixi,=lx*"":,. 

* lllU"t he multiplie(l hy ~ >< } to pruduee ;j. 
•. ~ -T ~ must he the sallie as ~~ " ~. ' 

Nuw when two (luantities multiplied together have unity 
as the pruduct, the une quantity is called the reciprucal ot the 
other. 

t x i == I, . '. i is the reciprucal uf ~. 
3 x ~ == 1, . '. }; is the reciprucal uf a. 

Hence to divide oue fraction by auutlwJ' we multiply the 
first oy the reciproclLI of thc secund. 

Complex Fractions 
\\'e !Saw in ordinary division tlmt -~:'- Illay mean thaI, Jl is 

tu be divided by 7, 

Tn the sallie way i means that ~ is to be divided by 'L A 
4-" .~ 
,; 

ft-actioIl whose JlumeratOl' and denominator are either or both 
fmctioljl'i is called a Complex Fraction, 
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One or two worked examples-

(1 ) 2 n f 7 1 _2L ~ i 1_ 2 7 1 
~-.o "+~-3 4 x &+5-:r-n+. 

~ 
40-35+12 Ii 

60 -6() 

Note that the word "of" has the force of a bracket. 

(2) 

(3) 

~ometimes work of this sort i~ done: 5~ + 1'1..;- 5 1\-

8~..;-5{ .. ",,'It x +d '-"\' +5!= _Is'- i -'21.= l_.~t~~~,¥=H. 
Why is this work very bad '[ 
In working complex fractions each stage of the work should 

Dhow the whole fraction. 
Remember that multiplication awl division must be done 

before addition amI subtmctioll. 

Fractions of Concrete Quantities 
'Vc work out a few exampleD which should be mrefully 

studied. 
Ex. I.-Find the yahw uf :2} of £12. 88. Dd. + 3 1'", of 

£14. Is. Sd. 
;( s. d. £ ,. t1. 

4)12 8 !l ;d=:!4 Ii Ii ') 
~ 2±x;{~ H 6 Hi 

I:!) 14 I 8 x ;{=42 ;) \I 
--i~;f--5¥ x i = 8 4 4 tu llearest penny. 

£84 I:{ 4'i 

Ex. 2.-'Vhat fraetion of 4 ac. 3 r. is 2 r. 24 po. oj 

To find what fraction one quantity is of another of the 
oj 
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same kind, bring each quantity to the same denomination and 
place one result over the other, and that quantity at the 
b.tttom whieh is llf'xt to the wort! "of." 

Thus 4 a'i' ;{ r. = .60 po. 
2 r. 24 po. co 104 po. 

" Required fraction = 104 = Ill. 
760 !Iii 

Ex. 3.--'Reducc 2 qrs. 13 lbs. to the fraction of 4 tons. 
2 qrR. III Ih.. = tinlhR. 

·l tons = 80 cwt. = S9ilO Ibs. 

.. Requirer! fraction'"" il!l . 
S960 

Ex.'i4.-Find valne of £2'-!61 to nearest penny. 
i 2'461 

20 

H'2'2 
12 

2'64 

Answer-£2. 9s. 3d. 

Turn the decimal of a £, i.e., '461, into shillings, then the 
decimal of a shilling, i.e., '22, into pence. 

Ex. 5.-Find value of 1'243 of £4. os. 7d. to neat'cst penny. 
1'24:{ 

4 

4'972 
20 

111'44 
7'458 ~ 1'24:j -: 6 

26'898 
12 

10'776 
S'i01 == 1'243 x i 

19'477 

AnsIN1·=£4+26s. + Hld. 
=£5. 7s. 7d. 

NOTE.-8·24d. =8d. to nearest penny. 
S·5d. =Hd. 
S·62d. ",,9el. 
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'When the first decimal figure is 5 or over increase the 
units figlll'r by one, in all othrr cases ]rave the units figure 
as it is. 

-- .-~-- --,,----

EXAMPLES VI 

Fractions 

1. . By how much is ,\ of a chain grrater than t of a chain ~ 
2. One-fourth of the arable Jand on a farm is sown with 

wheat, } with barley, 
remaindm' with roots. 

3. If IVu of new 
portion is liquid 7 

~. with oats, } with beans, and thf' 
\Vhat is the aI'CIt of the l'oot ground! 
milk consists of solid matter, what 

4. U, out of a milk chum contnining 7:~ gals., 3~ guls. are 
pOUl"rd into one can, and 2if into anothE'r can, what quantit~, 
of milk remltins in the can? 

5. If It man spreads i of a ton of mftnure on each of 1 S 
manurial plots, how much manure will he require 1 

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

7. If 2i gals. of Shorthol'll milk make 1 lb. of buttE'l', 
how many gallons of the same quality milk will be required 
to make 70 lbs. of butter 1 

8. If 15 Ibs. of Jersey's milk make -} ~ lb. of butter, how 
many Ibs. of the same quality milk will it tnke to make 1 lb. 
of butter '/ 

9. A gallon of water weighs 10 Ills., and if new milk is 
IT\ times heavier tlmn water, how many IbR. will ~l gnl. of 
milk weigh ~ 

10. If the dead weight of a prime Norfolk ox is ""'P4 of its 
live weight, what is the dead weight of It similar quality heaRt, 

, which weighs 17} cwt. live weight / 
11. How many times willlt can, holding -1\; of a gltllon, he 

filled from It vat holding 20~i gals. ? 
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12. -How many hUl'(llefl, !'i ~ ft. long, will be requil'{ld to 
pen sheep on a rectangular plot of ground, two sides of which 
a:\fl each 172!; ft. long, and the Itlmaining two 84i- ft.. long? 

13. If a rainfall of 1 in. is equivalent to 100 tOllH of water , \ 

on an imperial acre, what quantity of water would fall on a 
field of 3 ac. 2 r. in area when the rainfall was 2t in. ? 

14. Express 230 sq. rods as the decimal of an acrE'. 
15. What pal·t of an acre is 3 1'. 28 po.? 
16. What part of an acre is :1,230 sq. yds.? 



CHAP'I'RH TV . ) 

UNITARY jJlETHOD, RATIO, PROPORTION, PER-
CENTAGES, AT'ERAGES, INTEREST, SQUARE 
ROOT 

~ IF it cost,; £4. 78. 6d. to k<,ep 14 cows per week in food dm'ing 
wintel', whnt would be tIl(' cost of k(·eping n lwrd of 60 cows? 

Keep of 14 eows eosts £4. /8. (jd. 
1 £4. is. 6u. 7- 14= n half-crowns. 

[> 30 

GO )l~ X I;M = 150 \11; :, , 

~ 
=£18. }f,S. 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 H cows. Hence the 
name given to the method. 

Ex. --'Vhat is the rent of 6 ac. 2 1"., if the I'ent of 10 nco 
1 r. is £20. 108.1 

Here rent of 41 r. =£20k. 
. . I r. =20~+41 =£~. 
. . 26 r. =rr x 26",,£13. 

Or we might reason thus: 'Vin 2G r. cost more or less than 
~ 1 I'.? A lISU;e1", I <'SR • 

.. illu1tiply £20~ 'by ~=£13. 
41 --

EXAMPLES VJT 

Unitary Method 
1. If 8 qts. of thick cream make ll~ Ibs. of butter, how 

many Ibs. of butter will 30 qts. of similar quality cl'eam 
produce 1 

56 
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'1 If 62 black Orpin,gton hcm; require 197 OZ, of food 
per day, what quantity of fool1 will 17:3 lwns require pel' 
,,'eek? , 

3, If it COBts 7R. 6rl, to, keep 70 Indian game cockerels in 
food for one week, what will be the cost of keeping 46 of the 
birdB 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. pel' quarter, the oats 
fOl' 20 horRes cost £4. ] Os. pel' week, how ma,ny horses ca,n be 
fed for this sum when oat>; are 21s. 6rl. pel' qlmrter? 

6. If 33 cows consume 23,100 lbs. of pulped mangels in 
14 daYB, how long would the Ra,me quantity of roots have 
lasted 9 cows? 

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

8. If every 100 Ibs. 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 1bs. 

9. 5 ac. 2 r. 30 Bq. perches of strawberry-growing la,nd 
were sold for £620; while another plot of 2 ac. :3 1'. 39 sq. 
perches was sold at the same rate. 'Yhat was the cost, of the 
latted 

10. If a ba,con hog was sold at lOs. 6d. per Rcore Ibs., what 
was its value pel' stone of 8 and 14 Ibs. respectively? 

11. Beef is worth 4s. IOrI. per stone of 8 Ibs. WllIlt is its 
value per stone of 14 lbs. ? 

12. If an Ayrshil~e cow fed on moderately good pastul'C 
Jroduces [) cwt. of cheese from 600 gals. of milk, conta,ining 
3'5 pel' cent. of butter fat, what weight of cheese will be 
produced Ifrom a cow of the same breed producing only 470 
~al". of similar quality milk in the year? 

13. If 25 lbs. of Ayrshire cows' milk, containing 3'715 pel' 
)ent. of butter fat, is required to pI'oduce 1 lb. of butter, what 
tmount of butter-is obtained from a cow which gives a yearly • 
,'ield of 550 gals.? Weight of a ga,llon of milk about IO IbB. 

14. Tf the inclusive cost of keeping a hor,qe for one yeat· is 
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£28. lOs. Gr1., what woul(l hp UlP co.~t of kt'pping thf' 11OI'se fOI' 
9 months 1 

Hi. If, Oil an average, 4 lh:~. of lean meat give off 3 Ihs. (If 
water when dried in all oven, hm~ much II'ater will hf\,eOn
tained in a hind quarter Df beef weighing 22 st. [) Ibs. 1 

16. If 16 Ibs. Df Dxygen unite with 2 Ibs. Df hydrDgen to. 
fDrm 18 Ibs. Df water, what weights of Dxygen and hydrDgen 
must unite to prDduce IRO Ibs. of water I 

17. If 14 Ibs. of nitrDgen anrl 3 Ibs. Df hydrDgen form 
17 lbs. Df ammDnia, what nmDunt of nitrDgfln will 70 Ills. of 
ammDnia cDntain ? 

18. If it Dccupies a hDrse 1 hr. to remove 20 e. ft., 
weighing 1 ton, of sandy IDam, hDW many hDurs will it take 
to clear a hmp the contpnt·s of whieh are estimated at 2l)O,OOO 
('. yds. ? 

19. If a horse removes 35 c. ft., weighing 1 ton, of wet 
peat every 2 hI'S., hDW many days of R hI'S. each will it take to 
remove 32,000 c. ft. 

20. If the follDwing mixture and tDtal amount of sped is 
required to. sow an acre of lawn, hDW much wDuld be required 
for It plot measuring 17,000 sq. yds.? Crested dDgstail, [) lbs. ; 
fine-leaved sheep's fescue, 4 Ib8.; hard fescue, 3 lbs.; red 
fescue, [) Ibs.; perennial rye grass, 15 Ibs.; smooth-stalked 
meadDw grass, 6 lbs.; evergreen meadDw grass, 5 Ibs.; peren
nial white cl~yer, 6 lbs.; yellDw suckling, 3 lbs. Tota,l, 52 lbs. 

21. To. cut and stook 50 ac. Df wheat CDsts £12. His . 
• How many acres wDuld be cut and stDDked fDr £30? 

22. If 1t fat steer, when slaughtered, IDst 6 lbs. in every 
14 lbs. live weight, due to the removal Df the offal (head, skin, 
intestines, etc.), what WDuid be the carcass weight of a live 
Aberdeen-Angus steer weighing 1,240 lbs. 1 .. 

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

24-. If 143 lbs. Df pig-irDn be rt'quired to make 68 cart
horse shoes, how many Ibs. would be required to make 824 
shoes 1 ) 
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~5.' If 1 in. of rain is equivalent to 100 tons pel' nCI'e, 
how many tons per aCI'c would he reprcsentf'd by an allnual 
~infall of ~7'8-! in. 1 , 

26. If 1 tOil of water is equal to 221 gals., how 1I11111~' 

gals. 'will be contained in 1'5 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 01' 4- to 1, and is written i or 4 : 1. 

The numbel' of times 7 cwt. contains 8 cwt. can be 
written .~, 01' we can say that the ratio of 7 cwt. to 8 cwt. 
is 7: S, 01' we can also say that 7 cwt. if'. { of 8 cwt. flo 
yon 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 fir'st, 01' thf' nwnemtor of the fraction, is 
called the antecedent, and the second, or the denominatOl: of 
the fraction, is crtlled the consequent. . 

Proportion " \ 
'W11en two ratios are equal to one another the four terlllS 

are said to be in propOl'tion, thus ~: 3 = 10 : 15 form a propor
tion. This is I'ead, ~ is to 3 as lOis to 15, but the hest way 
to write a proportion is in the fraction shape} = -·n. 

'Vhen we know any three of the terms we ('an always find. 
the one which is unknown. 

Ex.-'Yhat number of acres beal's to 1 K nc. the ratio 
5:27 

Call '; n" tIl(' unknown number of acres, 

Then 
n .) 
lS"':Z· 
n 4;"; 
ffi '" fs' 

• 01' more shortly multiply cach ratio by 18, then n = 45 nc. 
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EXAMPLE~ VIn 

R,tio 
1. Th(' J'fmt of an upland farm j,s J 2". 11('1' acr(', whilli the 

nmt of it woodland farm is 2G,q. Pf'z' ;WI'C. Compare the 
former with the latter. 

2. A farm, the Roil of whieh is a fertile loam, yielded 
:)20 tons of mangoldR from 13 ae. : wbile on a farm, the soil 

",,of which WitS light loam rf'stillg on ehalk, 72G tons WPI'P' 

producer! fl'om 33 at'. Compare the l'P1atiY(' pI'Oflndivp.nt'ss 
of t IlP two soils. 

3. Compare the following fat weight, with initial weighh; 
correct to ;1 decimal,; :-

A steer wpigbing 93ii Ills. was fath-ned and then weighed 
1,430 lbs. 

A store pig wt'ighing ::12 Ihs. when f:tttened :u; It bacon hog 
~caled 200 Ibs. 

A store pig weighed 27 11m. and when fattened [lS :t porker 
weighed SO lbs. 

A lamb weighing 32 lhs. was fattcllf'd as :t tPg and then 
weighed 112 Ihs. 

A litter of 12 pigs, weighing 306 lhs. at S weeks old, 
weighed 43 lbs. each when sold as storeR at 16 weeks. 

4. Tn an experiment with potatoes, Up-to-Dates yielded 
14 tOllS 8 C}l"t. per acre; while Farmer's Glory produced 
10 tons 12 cwt. Comparc the produce pel' aCI'e of U p-to-Date8 
"with Farmer's Glory. 

;"). If the cost perl 00 lhs. live wflight increase of bullocks 
from birth to G months is lOs. 2d., G to 12 months 18s. 3cl., 
1 to 2 years 238. 9d., 2~ to 3 years 26s. Sd., and fl'om ;l~- to 
-t years :3::18. 10d.; what is the cost to the farmer ell ~:ing the 
ln~t 2 rear,~' fep(ling, a~ compared with thl' first :2 YPRrs? 

Percentages 
;;';Ilppme a man gmws 30 cwL of hop~ and (1amage,~ 3 pel' 

cent. by careless drying. Thi~ Illt'ans that ;3 cwt. Otlt of every 
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100 cwt. will be damaged, i.e., TBu of his crop will be damaged, 
and this amounts to ~d() x 30 cwt. = lu ewt. 
" The term "per cent." mea'~,., "for each hundred," and is 
denited by the symbol \%' _\.lways write percentages ali 
fractions, thus 6 010 = ~d~o' = ,:~. 

Ex. l.-A man sold his hops ill N oyember 1911 for £7 
per cwt. Had he waited till January 1912 he could Imye 
obtained £13 per cwt. 'What is his loss per cent. ? 

Hi" loss Ull £7 is £ti. 

£1 is £~, 
£100 is £'T>~£:-;ii~. 

Of eOUl'se it is not f<Lir to cOll8ider the actual 10 
great as this-why not ~ 

Remember that profit ur luss 011 any trallsaetiOll must 
al ways be considered with refel'ellce to the original outl<Ly ur 
cost priee. 

Ex. ::?--lIow much i" 33 C! 0 of £:2 1. 

:-).) oJ 0 111ea..ns 1:\)-'!) ___: .]0 . 

,,',j x£:21~I47:;.-~ 

Ex. :3.- ~-± gals. of cider leak out of a cask of 64 ga .. _. 
'Vhat pereclltage is lost? 

Here }n of the eUlltellts of the cask will be lost. 

Ex. 4. ~-~A lIlan, whose illeOllle is £412 pel' year, pays iaxe's 
to the amoullt of £13. 58. \VhaL percentage is this of his 
income? 

'1'hf\ fmctiull of hi,., incollle \Vhidl lw pap ,LW,LY ill taxes c_ 

liii 61 
412 ~ 1648' 

;{', 

412)1;,:.',', 

:28fl 
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EXAMPLES IX 

~ Percentages 

1. If green Cheshire curd loses 25 per cent. in ripening, 
how much weight will be lost by 3! tons of curd '( 

2. An auctioneer charges 3 pel' cent. for selling live stock. 
'Yhat is hil:> commis&ion for selling 30 heifers, the total sales 
of which rea,lise £350 r 

3. If milk used for hard cheese-making produces S5 per 
cent. of whey, what quantity of whey will be produced from 
8:2 gals. of milk? 

j.. £5. lOs. 6d. is charged for a coilection of vege~able 

seeds to sow 1 ac. of ground; 1) pel' cent. is allowed for pay
lllent withiu a month. 'Yhat amOUlJt remains to be paid? 

5. Of a sample of alsike cloycr !ieed, weighing 27'54 g., 
3·72 g. were found to consist of impurities. 'What percent
age of pure seed was present in the sample? 

6. If out of 31)() broad beans only :294 germinated, what 
was the percentage germination capacity? 

7. If, in a sample of common sainfoin l:>eeds, 95 pel' 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 cuntains 33'5 pel' cent. of butter f'Lt. How 
many Ibs. of butter fat are there in 45 lbs. 10 oz. of cream? 

9. A farmer winnows 740 bus. of oats, after whic}J he has 
658 bus. left fot· sacking. 'What percentage of oats, weed 
seed, chafl~ etc., has been lo~t in winnowing 7 

10. The feeding value of oats is estimated ,tt 16". per 
quarter, hay at 50s. per ton, and mangolds 88. pel' ton. ~ ,\Yhat 
would be their selling prices if each was increaseu in price by 
30 pel' cent. ? 

11. If 100 lbs. of oats contnill 50 Ibs. (If starch, 10 lbs. (If 
albumin, tWU 5 Ibs. of oil, what weight of these respective 
ingredients will he contained in 1 bus. of oats weighing 
45 Ibs. ? 

" 
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12.' A crop of Magnum Bonum swedes, grown on light 
laud, was increased 22 per cent. by the use of 3 cwt. of kainit 
~r aC{'e; the crop weighed 27 tl~ns. What was the weight of 
increase 1 

1 
13. 1£ 100 Ibs. of rye; barley, or wheaten flour contain 

65 IDs. of starch, 10 lbs. of gluten or albumin, and 2 Ibs. of 
oil, what are the respective weights of these ingredients in 
1 st. of flour? 

14. If 1001bs. of potatoes contain 20 Ibs. of stm'ch and 
2 Ibs. of albuminous matter, what weight of these ingredients ' 
will exist in 1 cwt. of potatoes? 

15. If a Shorthorn's milk contains 3'6 per cent. of butter 
fat, how m\\ch would you expect to get from ::Hl gals., assum
ing that '02 per ceut. is lost in the process of separation? 

16. 64 gal8. of Shorthorns' milk produced 20 lbs. of butter. 
If a gallon of milk weighed 10'3 Ibs., 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 pereentage of the 
rent should each farmer pay? 

18. If 4'5 per cent. of the dead weight of a cow is" 
incombustible, of a sheep 3'2 per cent., of a pig 2'2 per 
cent., what weight of ash would be represented by an ox 
weighing 99 st. Jead weight, a sheep 10 st., and a fat sow 
16 st. ! 

Experiment::; go to show that, ill a fat ox, about 60 per 
cent. of the fatted live weight will be butchers' meat; ill a fat. 
sheep, about i:(S per cent., and ill a fat pig about 83 per 
cent. 

'r1le proportion of earcas;; increases during the fattening 
of an ar~mal, tIm;; the earcass of a store sheep will average 
56'2 per cent., and of a he,wy ftLt sheep 60'2 per cent. 

19. Assuming the above estimates to be correct, what 
will be the car caSH weight of a fat ox weighing Hj cwt. 
:3 qrH. :2:2 Ib8.; a fat HtLlllpshire Down weighing I cwt. , 
1 qr. 18 Jbs.; aIllI a fat bacon hog weighing :3 cwt. 0 qr. 

I 15 Ius. ? 
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20. If llliid flavoured butter contains :2 per cent. of salt, 
what quantity will be required to salt 33 Ib8. 7 

::n. If 0'5 per cent. of boric acid or 5 per cent. of salt ,~:ll 
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 0'25 
per cent., how many grains will be required to preserve 1 gal. 
of cream? (vVeight of 1 gal. of cream = 9' 5 Ib8.) 

23. 'fhe legal standard for milk is 3 per cent. of butter fat 
~\~ and 8'5 per cent. of solids other thall fat. v-Vhat percentage 

of such milk is water? 
2.t. If a dairyman sells milk containing 13·75 per cent. of 

fat ttnd I;()lids, how much pel' cent. ill fat and solids is hi;; milk 
abm-e the Government shtndal'd? 

25. If a mixed ration for horses is UOIuiJosed of ,1 uwt. 
of chaffed dover hay with 1 cwt. of split tick-beans, 2} cwt, 
of white tartar oats and 3 cwt. of crauked feeding maize, timl 
the perucntage composition of this food; ttlso, how much a 
horse will uonsume of each ingredient if he consumes 26 1bs. 
of the mixture pel' day? 

26. If a horse consumes :l4 1bs. of food pcr day, consisting 
of 5:] IJCI' uent. of meadow hay chaff, 30 per ceut. crushed oats, 
;) per cent. beans, amI 13 per cent. uoanlO bmn; how mueh of 
eaeh will he consume in a week of 7 d<tys? 

:!.7. The fleeces of 50 black faced ewes totalled 235 Ib:o" 
which· in uleaning ~ll()wed a shrinlmge of 6 J pet· eent. '''haL 

~ was the wuight of washed wool, and how llIueh did it realise 
at o~d. per lb. '? 

:lB. If barley stl'a w eontaius half its weight of siliea, :l.t 
per uent. of potac;h, 7 pel' eent. of lime, ,1 pel' eent of phos
phorie aeid, and :l! pel' cent. of magnesia; how llliiJIY 1b;;. of 
the above ingredients will be contained in 7& cwt., 01' an 
a\erage yield of straw from 1 au. of ground? 

:39. If the HKh of IHtrley grain eontaill;; on au ltyeragc 
35 pel' eent. of phosphoriu aeid, :l!) pel' eent. of potash, 25 
per ueut. of silien, ot per eent. of magnesia, and :l~ per c.:euL. 
of lime, how lllany Ibs. of the above ingredient!:! will thero be 1 
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in a crop of 12 sacks to the acre 1 (\Veight of grain in a sack 
= 216 Jbs.) 

". 30. If, in making Bordeaux r,ixture, 15 Ibs. of milk of lime 
be ad~ed to 30 Ibs. 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. yieldil 78 per cent. of carcass meat when killed, what is 
the loss, or weight of offal, in every stone of 14 Ibs.; or what , 
is the relation between live and dead weight ~ 

32. If a plant when burnt leaves 5 lbs. of (\8h from every 
100 lbs. of the dried plant, what amount of ash would be left 
after huming 9k cwt. of dried plants? 

33. If 100 lbs. of dried wood leaves ~ lh. of ash, 100 Ibs. 
of oat straw 5! Ihs. of ash, and 100 Ibs. of potato haulm 15 
lhs. of ash, what would he the amount left after burning iii) 

Ib8. of each material? 
:H. If 100 lbs. of dried peat soil, when burnt, leave :35 lbs. 

of ash, while from 100 lbs. of loam I'i Ihs. of inOl·ganic matte,· 
i~ left behind, what would be the amount of ash obtained 
by burning 3 tons of each? 

35. A sample of linseed cake contained 28·5 pel' cent. 
a,lbuminoids, while a sample of undecorticated cotton cake 
contained 24·3 per cent. \Vhat excess of albnminoids dors 
1 cwt. of the linseed cltke contain over the Rame weight of 
cotton cake ~ 

36. The percentage of water in cow's milk is Bi·i); sheep'S 
milk, 81·3; and goat's milk, 86·8. Find how much water 
there is in 50 gals. of each kind of milk. 

37. If:)2 per cent. is lost in drying rough bark, and 42 per 
~ent. in drying smooth bark, what would be the total loss in 
Jrying 3 tons 5 cwt. of oak bark, as compared with the RRI1W 

Iveight of the young" silver bark" from coppices? 

;18. If, in the horse-bean, 15 per cent. by weight of tltp 
nature seed is husk, what weight of husk will tlwre he in 
f ton 6 cwt. of beans ~ 
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Averages 

The aver'age of a series~ of unequal number,; i" th~'.r 
arithmetic mean, that is, the i'e,~ult of diYiding the sum of the 
numbers of the series by their nurr:ber. 

Thus, if 27 '2:~, 28'i!'), 29'0-1, ,tnd :iO·72 are font' l'('ading, 
\)f a barometer, the aye rage of th('se is 

ll,'··H 28 0 (' 
(;!i '2:~ + 28 '4;; + 2~) '04 +:1O '72) ~ . .f.~ -~~ = ~ 

And, generally, if a, 71, c, ,/ . . .. : he any i/ numbers, 
t,}leit· average is equal to (n+b+c+d+ ' .. +::-)711. 

At three lamb sales in 1t county the average pricE's oj 
blackfacecl Down lambs were :i:!s. 6(1., ~1:1s. 6<1., an(~ 348. 

TIlt' average of thcse, viz. :~ 

(;~~s. (}~.±~3:,.tid.:134sJ=3:~,. 4d., 
:1 

gives only 1t rough estimate of t,lw "pIling pI'ice of a lamb il 
the county. 

If the l1umbet,s sold at the s~des arc respectively 2,740 
3,950, and 7,8-10, we find the avcmge price to be-

(2,; 41) x ;{2",6(L -I::~,!)3()__><_ :3:32l.Jl(l._-~J~8.v) ,,_:'I4.'~) == 33s ()_" d 
2,;4IH-:~,950·1·7,840 ... '". 

But if we assign to the prices, 328. 6(l., :3:3s. 6d., all( 
34s., the numbers ~~, +, and 8, which are appmximately pro 
pOt'tional to the numbers sold, we find thl' weighted ltvet'ag< 
to be~ 

which only differs f1'oll1 the tnw llwmge hy a Yl'ry smal 
fraction. 

EXAMPLES X 

1. If the prices of 1st, 2nd, and 3rd quality dairy cows il 
full milk with calf by side were £24. 15s., £18. lOs., ani 
£13. 58. l'especti\'ely, what was their average price? 
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2. If, from an acre of ground, the following yields of straw 

or haJflm were producpd, what was the twerage amount 
IJ"ioduced 1 I 

"'heat Straw, per aCl'e = I ton 10 cwt. 
B,trley \ ~n l~ 

Oat = I " [0 " 
Rye =1 li:i 
Beall Haulm = 1 5 
)'e11 =1 o .. 

:3. The following were the average yields per day of milk 
from 10 Guemsey cows at various stages of lactation: 20'4 
Ibs., 19'7 Ib"., ~O'9 lhs., 13'-1, Ib;;., 8'6 Ihs., 17'8 Ibs., :29 7 lbs., 
18'1 Ibs., 12'6 Ibs., :!7'2 Ib8. \Vlmt was the 1\\'emge quantity 
of milk per day pel' cow? 

4. 1 cwt. 2 qrs. H Ibs. of mangel seecl were used in sow
ing at the rate of 7 1bs. per acre; how many acres were sown? 

5. 5+ Ibs. of Swede seec! were usc(l in sowing at thp rate 
of 4 1bs. per acre; how lm1TIY acres wel'e sown? 

6. The heights of thp following peas nre: Gradus, 3~. 

ft.; Sangster's No.1, 3 ft.; \\'illiam bt, -tk ft.; Centenary 
Marrowfat, ;) ft.; Duke of Albany, fit ft.; Glachtone, 4, ft. : 
Americ:1n 'Wonder, 1 ft.; Grepn Gem, 1 ft. 6 in.; Mtty 
Queen, 2~ ft.; and Pioneer, 2 ft. \Vhat is their averagp 
height; and if it foot of width of SPIlCP bc required for every 
1 ft. of height, what width of gmuncl would lie requin'd to 
contain thE' above varieties? 

Interest 
Interest is payment fol' the nRe of it loan of money. It is 

just the sanl(' sort, of thing as rcnt, but, infltead of a house 
or land that the person has the use of, it is money. The 
money lent i;; called the Principal. Interest is calculated at 
so much for every £100 lent for it year, and is of two kinds. 

-When the intprest is paid :1t the end of each year it i.~ called 
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Simple Intere8t (S. L), but if, instead of being paid at the 
end of each year, it i8 added to the principal, it is r.alled 
Compound Interest (C. 1. ). l'otlal interest added to principaJ.! 
is called the Amount. 

'1 

Suppose £200 is lent at S,L for 3 years at 2 pel' cent. 
per annum. At the end of each year the interest to be paid 
is £4 j therefore for 3 years the interest is £l2. 

Hence the simple interest (L) on a principal (P.) lent for 
""rl years at l' per cent. can he obtainpd fZ'om the forlllula :-

I=l'xnx),', 
100 

Ex. 1. - Find the S.l. on £246. 48. Sd. for 2 years at 
5 per cent. 

I £246. 4s. kd. x 2 x ii £24fi. 4R. ~l<I. 
l/){I 11) 

'" £24, 12R, (i,l. nen.rly, 

Ex. 2.-Find S.L on £2:30 from 1st January to 4th May 
1912 at 2k ppr cent . 

• 1 an. :~(I 

Feb. 2!1 
March :H 
April :m 
~In.y 4 

124 days 

£1. 19s, Id, 
:165)713 _ - - ---

3415 
20 

696U 

331U 

25 
12 

300 

,',1';.1. oo2:l0 x 124 x ~ 
100 :lfi5 2 

_Il;{ 
-:J65 

co £1. 19s. Ill. 
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J 
Ex. -Find the U.I. Ull £1,"00 for 3 years at 2! pel' COut. 

IlOOO 
2! per cent.=lo. 25 

£ 
co l' for 1st yeaI'. 
= I for 1st year. 

1-· 
.10'2.) co P for 2nd ye'tl'. 
I _:~ '62;, = I for 2lld year. 

! 1050'625 = l' for ;{rd year. I ::lu'Z631m ~ I for ;{rcl year. 

; I 076 'S!JOti:{ 
I 20 
1---
I_:~~li~ 

10' 
.'. Amollllt=£I,07tl. 17s. IOd. 

Interest = .£7tl. 178. 10<1. 

CUIliPOUIlU interest i.~ often auueu tu the principal half
yearly or lluarterly. In these cases the alllount in a given 
number uf years is the same as in twice 01' foul' times the 
number of years at half ur a quarter the given rate pel' cent. 
POI_' example, the alllount of £200 ill 3 years at 3 per 
cent. when interest is payable half-yearly is the sallle as the 
amount of £200 in 6 year:> at I} pel' cent. 

Interest need never be calcuhtteu uearer than tu the 
nearest penny, DU that Illore than fhe decimal figure:> need 
nut be kept. 

EX}dHPLES Xl 

Interest 

1. Find the simple iutereDt Oll--

(a,) £200 fur :J years at ! pCI' cent. 
(b) £783 for 1 year I:) munths at [) pel' cellt. 
(0) £216 for 10 munths at:] per ceut. 
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2. Find the compound interest on-

(a) £500 for 2 years at 2} per cent. 
(b) £750 for 2 yeal1ji at 5 per cent., 

yearly. 
(c) £400 for 2~ years at 1 per cent. 

Square Root 

"t,,!;, 

payable hall. 

The square root of a number is another number, which, 
when multiplied by itself, iJ3., when squared, will giye the 
first number. 1'hl11; the square root of 49 is 7, written thus, 
J49 = 7. J is the symbol for root-it is the letter I' "omewlmt 

out of shape. 
If the prime factors of n number can be fo'und we can 

easily "ee what the "qunre root of tho number is. :1<'01' 
example, com;idel' 2,304. 

~1230-!""24 X 12'. 

'2
1
)\,;-)'2 

21' 576 
2 288 

i 144= 12". 

ti,! uarc rout uf 23040= 2" x 12 =, 48. 

The l"e<1S011 fot" the step" in the next method ur tiudiug lL 

"qU<1re root will be known to those who are acquainted with 
a little algebra. \Ve give here the necessary directions only. 

Another method-

23'04(48 
Hi 

S8 704 
704 

Ul" 2;{'04(4S 

The steps of the WOl'k are as f()llows :-
1. Mark off the digits of the number ill pairs hegilllling 

with the units digit. 
2. 'fake the left pnir (or single digit) ~3, amI fiud the'

J 
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nU111bei· whose square is nearest to ji) and riot greater than it; 
it is;, 4 is then the first digit in the answer. 
t.. 3. Square 4, subtract fr0111/23, and bring down the next 
pair ,of digits 04. 

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

5. How many times is 1)0 contained in 704; answer 1); 

make the divisOl' 88. 
(j. 88 is contained 8 times ill 70t. 

in the answer. 

Ex. j.-

or 

4'3:3'6!J(:!1;, 
4 

4iii3' 
I 41 
1-

+23 1:20fl 
I 1:26H 

4'33'6\1(:213 

8 is the next digit . 

411 53 

42;(.1.~ 
'\ 

The 5topS of the work are exactly the salllt) as befol'l~. 
1. ;'I[ark off the digits of the number in pairs beginning 

with the 'uuits digit. 
2. Take the left pail', 01' Hingle digit, 4, and find the 

number whose square is nearest 4 and noL gre[tter than 4:. 
it is 2. 

3. Squal'e j and subtraet from 4, bring down the next 
pail' of digits. 

4. Double the 2 (the answCl' so fat, as obtained), add [L 

cipher mentally; this gives 40, and 1 18 the next digit in 
. the answCl·. 

5. How many time;; is 40 <.:ontained 1Il 33; answer, OIwe; 
make the divisor 41. 

6. ± 1 is contained on<.:o 1Il 33, 12 over; bring down tho 
next pail' of digits, 69. 

• 
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7. Duuble 21 (the answer su far a~ obtained), aud ~ cipher 
llIentally; this gi ves 4:?O. 

8. How mallY timell is -l2~ eUlltaineu ill 1,269 j ans\\-cr,~ j 

Illake the diyisor 423. 
9. 423 is eontailled in 1,:369 3 !illles. 
The next digit in the answer is 3. 

Ex. 3.-

or 

3'4~ '14'U\}'{H'd7 
1 

28241 
224 

364 171+ 
, 145ti 

:~(i871 25809 
I 25809 '-
:3'41'14'09'(18'47 

'}SI~4j_ _c 1_ 

;{64:m4 
aliS7i 2,;80!l 

Deeimals are worked like ordinary Ilumbers. 

IjJ 

The marking oft' in pairs is done from the ueeimal !Joill t, 
aml goe>; right and left. 

Place the decimal poillt ill the root II' hell you 1l1wC tilli1;lH'd 
,,-ith digits in the integral part of the number whose squarl' 

• root you are tinding. 

To .lind the SfjlUtl'C Hoot (!/ (t Fl'(lctioll 

1. See that the fraetioll it> in its lowest terllls f) 

.) If you are dealing with a mixed llumber, tU1'1l it into 
,tIl illlproper fmetion. 

3. Find the square root of the IlUlllemtor, and tlll'n of 
• the denomillatol'. 

square root I)f IIUlllerator 
-1. Theil retluirod l'Uot~-

square root of denominator' 
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289 
Ex. l.-:Find square root of HI 

:tSlJ(17 
:l7ilH9 

i 4'41(21 
41 1-41 

J ZStJ II 
.'. 441=21' 

Ex. 2.-Find square root of 8~~. 

/8" _)529_23_- 2, 
'"'-, 64--8 -_!: 

EX.\_MPLE~ XU 

Square Root 

Fiud the ~quare root of

(I) 40HO. (4) :!;ji04n. 
\/,'f_:jOq-§-ti,!1 
«(j) 5;:;07'1241. 

\i:l\·J:5~~ 
(:3) 141371i. 

73 

If more practice ill working out square roots Le 'weded 
anyone can easily manufactUl'e examples by making 'square 
numberH. 



CHAPTER V 

JIE}rSUR~i1'10X 

MENSURA'l'IOX deals with the determination of lengths, areas, 
and volullle~. IVithout a knowledge of llwmmmtioll farmers 
are often hampered when a simple problem presents itself. 

It is important that every yaung farmer should know how 
to use a chain and tape mettsure. He f:lhould not rely 011 the 
loeal schoolmaster to measure up such areas 0" yolumes as may 
be necessary in the determining of payment by piecework, or 
estimating work by contract. T~o often haphazard methods 
ot measuring thatching and othet' work are adopted. 

Areas 
The area of a 8Urtace means the amount of surface within 

its boundaries. ~\rea is met1sUl'ed in square ullits. 

A 

contains 4 

;x, 
Rectangle.-~\ rect-

angle is t1 four-sided figure 
with each of its t1ugles a 
right angle. 

AlieD is Ii reetangle 
whose length .\D is a 1Il. 

say, t1nd bret1dth M~ + in. 
Divide .\D into 5 equal 

parts t1nd AB Jnto +, and 
draw lines through the 

c puints of division parallel 
FIC. 1. to .\D and .\B, then it is 

plain that the reetangle 
strips and each strip eontains 5 sq. in. 

Area of l'eutangle= (5" 4) sq, in. 
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If tl~e length and breadth had been measured ill yards We 

should }}ave obtained the area as 20 sq. yds. 
• .Ge~erally, if the length be l upito of length and the breadth 

be b u(lits of breadth-
\ 

The area (A) = (I x v) square units. 

Ex.-Find the area of an onion bed whose length io <L pole 
and whose width is 8 ft. 

Here l=,j~ ,Yds. = lG~ ft. 
"0=8 ft. 

.. .\= Hi?, x 8 
.C= 132 sq. ft. 
= 14 sq. yds. (i 81). ft. 

Parallelogram.-A parallelogram IS a four-sided figure 
with its oppusite sides parallel. 

t-. [ }) F 
,..-------,.---------,--- -------------? 

, I 

, ' • I ,. 

! 

I , 

, , ' 
, I 

/ I 

/ ! 
,
'/" ,I' .L-____________________ ~'I 

B C 

Fw.2. 

, , , 
, 
, , 

, 

ABCD is a rectangle and BBCF is a parallelugram Oil the 
same base BC, and of the saBle height <LS the rectangle. 

It is phin that the area of the parallelogralll is equal to the 
area of the rectangle, for the size of the triangle ABg 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 BC = l units of length and 
_w = k units uf length-, 

Area of parallelogram (.\) =1 x h S(1. units. 
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It is a CUllllllUll mistake tu take Ell as the height uf the 
pilrallelugram. Beware of this ~ 

,Yhen working out are1",~ always limw a figure-it l,eell 
llUt be to scale, but should be cle~r and uf a fail' size. ,A good 
figure is uften half the battle. 

Ex.-A field is ill the shape of a parallelogralll. The 

(~~---~---~ --- ---- __ - /80 '1d, 

Fw.3. 

-~--'~----- .. -~- .. ) 

lellgth of it i,.; 100 yd,.;., llnd the adjacent side reaches to a 
point whuse shortest distance frulll the 180 yds. side is 40 yU:l. 
Find it..; urea. . 

l=18U Ylh 
h=40 yus . 

. \00,180 x 41l f;(j •• y<lK. 
= 7:200 SIlo ydR. 
'" 1 f ac. Ilearly, 

Triangle. -A trinngle iii it figure bounded by three 
lltl'aigl1 t lines. 

A E D 

c 
• 

• 
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ABCD 'is a rectangle, and ERe is a triangle on the Rame 
base BC, ~nd of the snme height EF. 

'TJ:; i't eddent that tt'iangle ERF i~ half of ABFE, and thnt 
triangl1 EFC is half of EFCD. ' 

Trimlgle EBC is half of the rectangle AllCD • 

. '. if Bc=b units of length, 
and f:F=lt units of length, 

then at·"a A '=~" x lz S(I' units. 

Ex.-Thc hase of a tt'ianguhll' flower bed is 6! ft. and 
its height is 4 ft. Find its area. 

Rere 1)=:6~ ft., h=-Ht . 

. '. A=!(\'''-x4) 
=0 13 sq. ft. 

The area of a triangll', when the lengths of the sides are 
known, can he obtained f!'Om the formula:-

VR('-_:::-a) (R _:b)~~, 

where" ~ perimeter, and a, ", c arc the len"uths of the sides. 
:! 

EX.-The Icngt.hR of the sides or a triangle arf' 14 yds., 
10 yds., and 8 yds. Find its area. 

14+10+8 
R=-- - 2---- = 16 yus . 

. <-a=16-14=2 

.<-b=16-1O=tl 
-,-c=16- 8=8 

.-\rea=-o v16 x 2-;(-tf xS 

= 16 vii 
,-c Hl x 2'4,; 
co :m'2 sq. yd •. 

Area of Four Walls of a Room.-Take a match box, 
strip off the foul' flides, and place them flat on a table. \Ve 
have a rectangle like the figure. 
• The ul'pa of the four sides of the box is the area of the 
rectangle. 
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.1 

/r -- .... H .. t ..... -}: ( ... Ir ... ~: ~ .. t·· .... 
Fw. :;. 

Let the hreadth of the hox he II units of length. 

" length " ,. 1" " 
" height" "It" 

1'hell the length of the rectangle = '1.(l + l) unitR = the 
pel'imeter or distancp round the box. 

The brpa(lth of the rcetangle is h units. 

Area =2(f + b) xh SIlo unitR. 

Hence, to get the area of the walls of f\ !'Oom, we multiply 
the number of units of length in the perimeter by the numbpl' 
of units of length in the height. 

Ex.-The sides of a rectangular pit 22 it. by 8 ft. and 
~ ft. deep nre to he boarded; how lllany square feet of wood 
will bi' t'i'quilwl ? 

Perimt'ter= (~2 +S)" 2 
= 60 ft. 

I{<'ight 01' depth ~ 4 ft. 
.\l'pa-fiO,,4 sq. ft. 

= 240 B(I' ft. 

Trapezium.-A fOUl··sii{t'd figure with two sides parallel 
alHl unequal is It tl'apelliuUl. 

Fw.fl. 
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ABCD is a tmpeziulll. Divide it into two triangle;; AIlC 

and ACT!, 

I pr~v a perpendicular from A, to Be, producpd if lleCeRSltry, 
meetil'\g ita t 'I. 

.nr is the height of the t'rianglp ABC and also of trianglE' 
Acn. 

Let All contain rt units of length. 

"B(~" b " " 
" .Ul ,. " 

1'111'11 the an'a "f triangle Acn=~(J,h S<j. units. 
Al1C=~l>h 

.. AI'{'a (If trapezium = ~(J,h + ~I)h 
=V,(a+/') sq. units. 

Instruments used in Land Surveying 
Gunter's Chain.-About the beginning of the seven tepn th 

century Edmund Gunter devised the lineal measure calle,l 
Gunter's Chain to facilitatE' the measurement of land and t.lw 
computation of acreage. It is Ileady alway.~ IIHed in the 
British dominions. 

A chain is 66 ft., 01' 22 yds., 01' -! pf'rcht's in length, and is 
dividf'd into 100 links, each 7 '92 in. long; thus-

Q" of I ft. or (ifi x l~ = 7 '92 in. 
,"" lUO 

Hquare links arp con vn'tpc! into acres by diViding hy 
100,000 (the numlwl' of square links in I acrE'), or by lllE'rely 
moving the decimal point five places to the left. At every 
tenth link from either end of the chain a piece of notche;l 
brass is attached. That at the tenth link has one notch, thai 
at the twentieth link two notches, and so on to the fiftieth 
link, whic', is markl·d with an oval shaped piece of bt'a,~~. By 
this arrangement any distance nn tllf' chain may hE' pasily 
counted. 

The Cross-staff. -To ascel'tain 11 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. It 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. It, is usually fixed on a staff of 
convenient length fo,' use, one"end being spiked for stickmg,-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 ItIl 

J) angle of 45°. 
The Offset Staff is used for measuring short distances, 

called oif.'lPts, 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 numbered 1, 2, 3, etc. Tt 
is generally pointer] with iron at the heaviest end for fixing in 
the ground for marking stations, etc. 

Method of Measuring with the Chain.-Ten iron 
atTOWS about 12 in. long, pointed at one end and turned at 
the othet' to form a ring or handle, through which a piece of 
red ot° white cloth is tied to enable the arrows to be more 
readily seen in long gmss, are handed to an l1ssistant or ehain 
leader, who moves off in the direetion 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 othpr 
end of the chain, and, looking along the chain line, directs til(' 
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, whill' 
the leader puts down another arrow. They proceed in likp 
manner until the leadet' has put down all his atTOWS. Thpn, 
advancing a chain farther, the leader sets his foot"upon tllP 
end of the chain and calls out "Change," when the followt't· 
eomes up and hands him tIl{' tpn :lrrows, one of which is put 
down. 

The Field Book.-This book iN in three columns. In 
the centre column, beginning at the bottom, are entered the 
distances succpssiyely marlwd on the chain line. In the right' 
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and left hand colunlllH are entered the perpendiculars from 
points ;'n the boundary un the right and left of the chain 
lilh l~spectively, furming the prdinates 01' offsets for side 
areas.~ 

1'0 Find the Area ot' an i1'l'e!}ular' Piehl, AIJCDEF 

KI--- -- -- - - F 

, 
-----··,H 

F,,;. i. 

Take AE fur tlte 1)11SC line amI let the pel'}Jendicuial'H tu A; 

from Il, r, D, F llleet it ill G, H, L, K. These perpendiculars aI" 
called offsets. 

The field is now divided into triangles and trapezia. 
To find the area of the triangles and trapezia we measure 

tile distall~es of the points (;, II, K, L from _\, and the lengths 
115 
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uf the offsets, and enter the measurements, which a;'e made 
with a chain, ill a note-book as fullows :-

(1).) ();iO 

(C.) 150 
(H.) 400 

LinkH 
-~ rfO 1~-:---· ~ 

20()() 

1400 
800 ()OO (F.) 
700 
300 

, .From A. 

This table means that the offsets un the left beginuing 
with BG are 400, 150, 650 links; AG, AlI, AK, .\L, _\E, nre 300, 
700, 800, 1,400, 2,000 links; and that KF is 600 links. 

'~e calculate the areas of the various pieces thus: -

Triangle Jl(:_\ =~A(:XBG=!X:~x4. Ii sq. eh. 
'l'l'Itpezium BHJ[C = MB(H- CH)HC = ~ x 5 ',J x 4 = II 

" CIILD=~(CJ[ + IlL)HL= ~ x 8 x 7 :!s 
TriangleDLE =MDLXLE)=!x{j'5x{) Hh3 

lWA =MABXKY)=~x20xli liO 

Total area ,~1:!4'5 S(l' eh. 

U4\) SII. ch. = 1:2'4,) I1C. = I:! ac. 1 r. :32 po. 



SURVEYING 

To 'set out Rectangles.-Haviu!,; a~cel'tained the 
desired .area and length expressed i),l the sallle unit, divide 
th~. f~hner by the httter. Tqc quotient is the required 
bread1\h, For example, if 1 ac. of ground or 10 sq. ch, is 
ii ch. long it must be 2 ch. ,~ide. 

To set out Triangles.-The area lmd the base beiug 
given, divide the former by half 
the latter to obtain the required K , 

height. At any point on the :'\ 
.base erect a perpendicular equal ", 
to the height obtained, the cnd " 
of which will be the vertex of '. 
the triangle. 

'. 

To set out an Equilateral 
Triangle. - The area being 
given, multiply the square root 

: '" G 
, " F' H ; ____________ , ______ -; 

of the area by 1'520. The pro
duct will be the length of the 
required side. 

, , 

8 
I 
I 50,' , 

/ 

, " 

\ , , 
" \ 

" /~ E , ' , 
To set out Circles.-The 

area being given, multiply the 
area by 7, divide the product 
by 22, and extmct the square B 
root of the quotient, which is 
the radius whcreby the circle call 

~ ___ ~9 ___ - -!~-- ~~ _ _j 

be described on the ground. 

2'0 Find the Area (!/ an il'1'I:U
nlal' Pigw'c b!J lV eig h iny 

, ' , 

, 
40; 

, 
: / , / 

'/ 
A V 

" 

/ c 

/50 , 

Fw.9, 

D 

8uppose Fig. 8 represents 11 

piece of gl~und drawn to seale 
a» llcarly as possible. Trace out 
cardbl)lLl'd of unifol'lll thiekness. 
great earl'. '" cigh it. Cut out 
eanlboard and weigh it. 

the figure Ull lL piece of 
Cut out the figure with 

iL Sl [uare illeh of the ~alIle 

Divide the weight uf the figure by the weight uf the Hquare 
fuch and we get the number uf Dquare il1ehes in the figUl'e. 
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If the scale was 1 in. = 1 cll., we get the llumbel' of square 
chains in the ground. \\ 

1'0 .lleasw·e past an Object swch as a lIonse (Fig. 9) 

'With the end of the chain at A set off 40 links to ll. At 
right angles to All make BC = 30 links. CA will then be found 
to measure GO links. Continue BC in It straight line to D, 

D 

-_"_ ~__:~~-.~~-

/ 
I 

, , , 

and similarly produce 
AC to E. CD will then 
be 30 links, DE 40 links, 
and CE 50 links. Pro
d lice D~~ to F, making 
EF = 40 links, and set off' 
FG = 30 links at right 
angles to EF, and make 
UE = 50 links .. Continue 
FG to H, making GH = 30 
links. Produce Er; to K, 

making GK = 50 links; 
then HK should be 40 
links. The straight line 
Hl{ will then be in the 
>:>ame direction as AB. 

'l'o Jind the iJreadth 
(// (t River 

F B 'Vhen base line IS 

1"11;. 111. lleady at right anglel> 
tu river (Fi~. 10), on 

the base line All Het off AC at right angles to DA, and bisect 
AC in E. Set off cy at right angles to AC until }' 1'<\nges in line 
with D}~; then CF = DA. 

Another simple method of mCaSUl'illg the breadth of a rive]' 
is a.s follows (Pig. 11):-

Let, A be all object, duse LU the l'i \'Cl'; 1; is all object' 
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on the lother Ride, also close to the riYer, and directly 
oppOHitn to A. 

• ))~'tw n st.·aight lillf' AC at, t·ight angles to AB, of any 

" B 

7~~ 
I , 
I ' , ' 

" 

A c .D 

E. 
FIC.l1. 

convenient length, and fix a picket, at c. Pt"Oduce AC in a 
straight line to D and mak!' CD = CA. 

From D draw a straight, line at right, anglps to AD, and in 
it find the point F. in a line with !lC. The triangle CAB = cm~, 
and DE = All. 

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 parallE'1 plates as horizontal as 
possible, after which finally adjust by means of the four Hcrews 
until the "~rti("al axis and telescope are respectively vertical 
and horizontal. Move 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. In simple levelling the 

jnstrument remains stationary, thpre being only one line of 
collimation; therefore all l'eadings are taken from the same 
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position. The first l'E'ading is called a back-sight and' the last 
a fOl'e-sight; those between are called intf'rmediates, ., 

Back-sight at _, 
Fore-Right at H 

Flc.I:2. 

Therefore full froJll ,\ to I: -

------------- 16.00 

K';;O ft. 
Hi '00 " 

,'liO it. r1ifif·rene[>. 

\Vhen t,hf> fOl'E'-sight is gr·eat.el', the ground falls, and I'ice 
1'f!J'.'Ia. 

Tv.find tlte IJU1'erence in Lel'el bf!tnwm Two Statimlfl 
(A and n) 

7. ::/0 - - - - - - - - -------- .35. 

6-40 -- -- - ~ - - --
______________ 4,30 

A 

Datum LIne 

FIn. 13, 



LEVELLING 

EreJt a levelling staff at one station (A);'and another at 
some prrint between A and n, say c. Set up the dumpy level 
mif\way between A and c; take I the" back-sight" observation 
on the staff at A, and the" fore-sight" on the staff at c. 
Similarly, take readings Hetween c and B. Measure the 
distance between the stations, and enter readings in levelling 
book as follows ;-

Dis· 
tance. 

Ft. 
I 

Back· I' Fore· I I'" ' 
~. ~. \.Ise. 

_~:_'S~_i SlghtS'I __ ~ 
, FI. i Ft. I Ft. 

j'SO ;;·SO 

Fall. 

Ft. 

Distance of . 
Surface above I 
Ila_~'m Line at I 

Ft. i 

A 10'00 { 

c 1~'10 
H 13'70 

Remarks. 

Datum or hori· 
zontal line be· 
low Station A. 

Thus there is a rist' of 5'80 ft. from A to H, a (listance of 
330 ft., or nearly 1·75 ft. in 100 ft. Station A is 10ft. above 
the datum linf', c 12'10 ft., and R 13·70 ft. 

Areas 
A room 13 ft. 10 in. long, and 10 ft. 6 in. wide is covered 

with carpet 27 in. wide at 3s. lId. pel' yard. What would be· 
the amount and cost of material required '1 

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

,I • '. Area = I;~* x 1O~ S(l. ft. 

This is also the area of the carpet in the roll 27 in. wide. 

7 ~ 
.. Leno-th of carpet-=_tl:re~=13~ x 1O~==S3x~n x lI; 

" wifith~! H ~ () 
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j) 
CORt-,~ X~! x ~ x ~ x ¥ _2~3_IOi = 1Ol2,\. nearly 

\\ 
-R4R. 4,\. =,£4. 4H. 4d. 

EXAMPLES Xln 

Areas 

,. 

1. A farmer wishes to plant an acre of Drumhead cabbages 
.J in rows ~4 in. apart, and the plantfl 26 in. apart in the I'OW8 ; 

how many plants will be rE'quil'ed, allowing 100 plant" to 
make good any failures? 

2. Strawbeny plants are planted 22 in. apart betwe(,11 
the rows, :1lld 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 room, 20 ft. by 15 ft.; 
cheese-ripening room, 16 ft. by 10ft. ; boilel' and washing-up 
room, 8 ft. by 12 ft. ; ofilce and laboratory, 12 ft. by 14 ft., 
is to be laid with granolithic slabs, each 1 ~ ft. by 2 ft. 
(a) How many slabs arc required 1 (6) \Vhat is the cost at 
Is. 6el. per square yal'el ? 

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 
JOO bus. of apples, what area of shelving will be required, 
estimating that 4: sq. yds. can be made to hold 1 bus. of fmit ? 

6. How many plants of Drumhead cabbage 01' Thousand-
Headed kale 2 ft. 9 in. between the rows and :3 ft. from plant 
to plant in the rows, will be required to plant 1 ac. or. ground ? 

7. How many loads of dung placed 8 ft. apart will be 
l'equired to manure 2i ac. of ground, u heaps going to the 
load 7 

8. How many standard apple trees on the crab stock, or 
pears on the pear stock, 24 ft. ltpart, will be required to 
plant an acre of ground? 
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9. It ow lIlany hnsh applf' treps, 15 ft. f'aeh way, ean he 
plantecl ,on 1 nc. of ground '/ 

I ,1iJ: The cost of covering ';oofs, OJ' thatching ricks, is 
calculnted at per squ:tre of 100 sq. ft. 'Vhat, i,~ the cost of 
tiling a coll:tr-beam roof, (i':J ft. long llml 16ft,. from ridge 
to ridge, at £3 per square 1 

11. A pl:tin tile is lOt in. x 6t in. x,~ in" weight 2i lbs. 
'What would be the weight of 1,000 sueh tiles? 

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

13. If an asphalt footpath costs lOs. pel' superficial yard, 
a substantial gravel footpath 4s. per superficial yard, and It 

tarred footpath 2s. 6d. per superficial yard, what would he 
the respective cost,~ of making 800 yds. of paths, having a 
width of 4 ft. 6 in. ? 

14. '''hat would be the cost of laying a barn floor, 30 ft. 
long and I K ft. wide, with a concrete found:ttion at 1 R. Bd, 
per yard super., and faced with Portland cement at ~R. pel' 
yard :'luper. ! 

Hi. A turf is UflUally 1 yd. long by 1 ft. wide by 1 kin. 
thick. i:-!tate how many i<uch turves will b(~ required to lay 
a tennis lawn, 26 yds. by 12 y(k, also a full ~i7.n croqUl't, 
ground 35 ydi-l. 11y 28 yds. 

16. ,Vhen laying out tennis lawns the area should, if 
possible, be GO yds, by 25 .vds. in order to allow for shifting 
the nets. How many courts of these dimensions could he 
laill out on an aere of gt'ound 1 

17. Take an ordinary brick, S} in. x 4] in. x :2:: in. and 
find the perimeter of each of its sides aml f'wls, stating t.he 
answer in idches. 

lR. \Vhat If'ngth of wire-netting is requir('(1 to pucloS(l 

it poultry t'un of rectangular form 29 ft. long and 1 fi ft.. 
wide? 

19. \Vhat will be the cost of making a ditch around a 
I'eetangular field which is 87 eh. G2 links long, and 14 eh. 
'1'2 links wide, at td. per pE'rch of ;)~ yds. ? 
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~O. Which will enclose the larger area, It pig"ty R :h. Gin. 
by 7 ft. or a pigsty ,~ ft. square 1 ~ 

21. If 264 hurdles are required to fence a boundary \d'a 
rectangle, the length of which is twice its breadth and ,vhich 
contains 3 ac. 2 sq. ch., what is th~ length of each hurdle? 

22. If a field is 17 ch. wide, and a harrolV is 6k ft. wide, 
how many times must the harrow be drawn up and down the 
field to cover the gronnd once, [tllawing for an overlap of 

'" G in. each time 1 

• 

23. How many paving hricks each having an arclt of 
+O~ sq. in. will be required to covel' 72 sq. ft. ? 

The Circle 
Draw It lltrge cil'cle on pltpcr, using a pair of compasses 

Fro. 14. 

stretched out a distance of ~! in. 
A is the centre . 
.'\. H is a radius. 
CAD is a diameter aml is of course 

twice a radius. 
The perimetm' CBDE is the cil'

cumference. 
Place a piece of thl'ead along the 

circumference taking care that, the 
thread does not slip . 

Meas\ll'c the thread and so W·t the length of the cil'cnm-
ference. 

H you do this carefully you will find 

circumfel'cncc==2:2 in. nearly. OJ 

diameter == 7 in. 

circumference :2'2 il' I 
., diameter - == '7 =. ~. near y. 

N ow do the same measUl'ements in a different way. 
Take the largest cylinder you can find-a good sized 

drain pipe. Wrap a piee-e of string round it, llIeas11l'C tht~ 
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length (If tilE' strin~ and so get the 1en~th of the circumfcl'E'nce. 
Mf,\1surJ the diameter. 

• .... circumfer(mce . 
Work out the ratio --1'-- '---, and you will find that '') (Iameter 

you get the same result as before, i.e., 3-~- neady. 
Whatever the circle you may work with, t1w result 

obtained is always the same. 
. . circumference I 'vVe denote this ratIO, -. , hy tIl(' Greek cttpr r., 

diameter 
cllJled pi, and so 7r stands for the number 3~. 

A more accurate value is 3'1416. The ntlue of 7r has been 
worked out to over 700 decimal figures by mathematical 
methods, but :3} is generally good 
enough for everyday work. 

7'0 Find the Centre 0/ a Circle 

A straight line joining two point>; 
on the circumferencp, as An, is called 
a chord. 

Draw two chords All, EF not 
parallel; find their midpoints c, n. 

At c and G draw perpendiculars 1'11:, Ii,. 
to AD and EF respectively. 

TI1f'se pCI'pcndiculars mect in the centre of the cirelp. 

Area '!l a Circle 
To find the area of a circle we • 

may proceerl thus: Draw a laz'ge 
circle on paper and cut it through 
along a diameter. 

Divide the arc of each semicircle 
into a number of small equal parts 
;;uch as CA, AD, ...... . 

1"1':. ](l. 'vVith a pair of scissors cut along 
the radii 0"\, OB, ...... , stopping just 

I short of the circumferencp. Opf'n ont the papPI' and place 
it on thp tahle. 
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We get a fi,!.(m'e like this :-

The other semicil'c]p iR treated in the same wlty and fitted 
• into the first., 

" 'I I' 
~ ~ : I, : ~, 

:' : ,i ~ .:' : 
.; OJ , " 

',~ ~ \ 

FlU, IS. 

If the arcs are very small we get a figure which is nell!'ly 
a rectangle, whose length is half tho circumference of the 
eil'cle, and whose breadth is the radius. 

But the ciroumference = To' x diameiPl'. 

.. ~emicircle is 7r x rmliuR . 

. '. Area of rectangle is 7r x radius >: melius. 

.. Area of circle ~ 7r x 1,2, if r units", the raelius, 

Area of ('ircIe = 7r x ,,2 = 'l7r2 
X 1,2 = (circumference)2 x 7 

47r SS 
= (circumference)" x 'OS nearly_ 

The eirclo contains a greater arf'U than any othel' planp 
figure of the same perimeter. 

Since the area of a circle of radius r lInits is To' x ,.~ square 
unit~, it is seen that if wo double the ('adius we make the 
Iwea four times greater than before, and so 011. • 

Arcus of circles m'e to one another as the squarcs of thpil' 
radii, 

It is shown in goometry text-books that the areas of 
similar figures arc to ono another as the squares on corres
ponding sides. 

Right-Angled Triangles.-Tn any t.riangle which has 
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a right ingle (90°) amongst its angles, the ~ide AC oppoo;ite 
the\rigH angle is called the hypotenuse. 

, p~scribe squares on each side. , 
HI will be founu that the square 011 .~c equaLs the SUIll of 

the squares on All and Be. ' 

, i , 

1<'w. :20. 

A 

• 

FlU. W. 

Area oj the Sector if n Circle 

A figure which is boulldeu hy 
two radii and an are, such as ,\BDC 

is called a sector of a circle. 

'1'0 find its area we may l11ea-
8ure the length of the arc EDC 

and find the circumference of the 
circle by multiplying the diameter . 
by 3{. 

Then it i::; plain tlmt :-

" rm, of sector __ length of are of sector 
arc:, ofCir-elli -1';"gUlOf cireilnlfel'ence o(cil~cl;'· 

arc-sectur x 7rT:! 
.. Area of sectol' -" --~ .. i;;;,r-- = ~I· x iLl'C of seetol'. 

Or we nHLy measure the ~izc of the angle B.\C instead of the 
arc nD(" and again it is plain that :-

area of sector __ lIumber of degrees in RIC area of circle - ----36iY----· 

, 
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Ex.-Lengtlt of <trc of a ~ector is :38 ill., radius ! 14 llJ 

Find its area. 

or, we may say at once;-

area of 8ector= ~,." a1'o="7 x 3H=~ s'l' in. 

Ex. 2.-The angle of <t ;;ectol' i:; 24 0 and the radius 
12 in. :Find its are11. 

A 

area sector 
area cirele 

:!-i 
;{HO- 1;' 

= -' x are(1 o[ circle 
15 
] .).) 

= 15 x -; x 12 x 12 8'1. ill. 

1050 30 I~ . "" -:1·5 = ., s<). lll. 

If we draw any chord AoB 111 

circle ACBD the two parts int' 
which the circle is divided aI', 
called segments. 

o is the mid point of All am 
COD is 11 dinmeter 11t right angle 
to .\H. 

The heigllts of the segments al'< 
co and OD re;;pedively. 

It is shown ill geometry text 
hooks that :-
co x liD =-- OB~. 

•• CO'" on" 
OD' 

~U tlmt, if we kllUW allY two uf the lengths CO, OD, oB, we cal 

get the third. 
Ex.-The height of ,L segmenL of 

length of the chord, or base, i" :30 ft. 
the circle. 

11 cil'de is 1 () H., th, 
Find the diameter 0 
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He! b UD = 10ft., O}\ = 15 ft. 

. , \.._I . I., x 15 4;, )oJ 1 ft .. (;O=-f6 =:2 =:.,-~ . 
I 

·1 .. Diameter = co -i- OlJ 

=2"2b + 10 

=~ 
The area, of ,~ segment of a circle IS approximately fouud 

by the formula :-

"'here (( ~ lellgth of .\ll. 

h = lellgth of fo;l>, the heigh t. 

D 

L\~ 
A E. B 

Ex.-The leugth of the chord of ,~ tlegment liS -1 ft., the 
height is :l ft. Find its approximate area. 

Area=Xx4:.:.!-i-. S _ "1. it. 
:.!x4 

= (5,', + I) Sfl. ft. 
~\)\ sq. ft. 

The Ellipse 

j) 

In the ellipse, DE, the A f------t-.;;._----f 

longest c1:- ilrd, is called the 
major axis. 

ACB, the chord bisectiug 
All at right angles, is called 
the minot· axis. 

C is the centre of tlw 
-ellipse. 

E 

B 
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~uppose the length of All is 2a units and the leng~h of DE 

IS 2b units. oJ 

area is 7mb. 
Then the cireumference is 7r(f[ + b) ullits nearly. 

~ 

;p\e 

Volumes 
By the volume uf a body we mean the amount of spaee 

euntained withill its bounding surfaces. Other naIlles for 
volume arc capacity and solidity. 

Volume is llleasured in cubic units. 

A Rectangular Solid 
A rectangular solid, whose length, breadth, anel height are 

equal, is a cube. 
Suppose Fig. :24 represents a reetangulitr solid of length 

;) ft., breadth ;; ft., height ± ft., we can divide the solid into 

1"I(:. 24. 

fOUl' strips like Fig. 25, and each strip <:all be didded into 1[j 

eubes, each coutaiuing 1 eu hie foot . 

. . Tutalllulllbet' uf etthie reet ==;j ,x:3 x -l " 
=(j(l. 

Henee we see that tho Y()lllj]}(~ of such it solid is length x 
hreadth x ltl'ight cubic unib. 

Or "ohutl" = I X I) X It etthi" ullito, 
\\'hcu/=lcugth, I) -,hreadth, h~hcight. 
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VOLUMES 

The Cylinder 

97 

A~ __ ~ ________________ ~ 

Fn;. 26. 

:Make a paper cyliuder like Fig. 
26. 

Out the cylinder along the height 
AB. 

Place the paper flat like Fig. 27. 
,Ve get ,1 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 h units. 

Then the area of the curved sur
face is ~ square units. 

1'he vohme is the area of base x 
height = 7l'1'''h cubic units. 

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

Fro. 27. 

.A 

FIG. 28. 

mrface and volume equal to that of an upright cylinder of the 
lame base and of ayerage or mean height CD. 

\ 
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The Sphere t 
~ t If a ~pher(' haH a ntdius of r unitt; the area of the KIj!·_1\Ce 

is '171'1'2. ~ 

The yolullle of the >5phere is ;1;",,1'::. 

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 Kurface, make a COlle of 

paper like the figure. Then cut along AB and place the paper 

B c 

FIG. :2\). Fw.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 AB. 

Call the length of the radius of the base of the cone l' 

units and the length of the slant side l units. 
Then the az'ea of curved surface of cone = area of sector 

=} arc x radius = i x 271'1' X l = ~ 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 ~Frr2,., 
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cubic u~its, if the height of the 
c~l"be "h" units and the radius 
of +Jle base be "r" uni t8. , 

The Prism 
A prism is It solid bounded 

by plane faces, of which two 
are similar, equal, and parallel 
figures, and the other facer,; are 
parallelograms. 

I 
\, 

---"",-- .. ~ Prisms on the same base and 
of the same height have the same 
volume . 

'. 

'. 
\ 

. '. Volume of a prism = (al'ca of 
base) x height. 

The surface area will be the 
SUIll of the area of the faces. 

FIG. 31. 

I, 0, 
i \ .. 

l \ 
l '-
" \ ! \ 

I • 
I • 

I • 

, , . ... · .. -r---·-........... 
! " 
:B 

FIG. 32. 

The Pyramid 

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

'1'he volume of It pyramid is one
third the volume of a prism on the 
same base and, of the same height . 

. '. Volume of pyramid=! (area of 
base) x height cubic units. 

The :mrface area is obtained by 
finding the WIl1 of the areas of the 
faces. 

Volnme of a Frust'u1n of a 
Cone or Pyramid 

A frustum of a pyramid or cone 
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is the part contained between the base and a plane rltrallel 
to the base. T )J 

,,- ,l 

The faces A, B are called tlu-, ends. •. 
The perpendicular distance beb)(een the ends is the thick-

ne~8. 

Let the area of the end A be x units. 
Let the area of the end B be y unit~. 

Let the thickness be h units. 

Then volume=}h(x I- Y + vx Y). 

'Ve find this useful in obtaining the contents of some 
haystacks. 

A Solid Circular Ring 
Let the figure represent a solid circular ring. The dotted 

FIG. 33. 

circle, \~hich has a radiu,", 
equal to the average of the 
inner and outer radii of the 
bounding circles, 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. 
. . ~urface = circumference of 

cross section x length of 
ring. 

Volume = area cross section 
x length of ring. 

',) 

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 can be found in the same way. 
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If J we cannot measure the imide diameters we ean get 
t1" average: outside circumference and from this we get the 
ol...tside diameter and allow fo\, the thickness of the material 
of Jhich 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 AB, /z 
BC •.... at B, c ..... , draw straight 
lines Bb, ce, ..... . at right angles 
to AP to meet the curvE'. 
These are called ordinates. 

Let I = the common interval 
AB. 

L = sum of the extreme 
ordinates Alt, Pp. 

E = sum of the even onli
nates. 

L c d ll- l'--

0= sum of the odd Ol'di- A 13 (.. D 
nates. 

Then Simpson's rule is ;-
I 

Area=ij(L+ 4B+2o). 

FIn. 34. 

//'" 

Ex.-Suppose the lengths of the ordillates are 3, 7, 15, 8, 
4 ft., and the common interval 2 ft. 

\ 

Area=N(7 +60+30) 
194 

=;r-
=63~ sq. ft. 

For the sum of the extreme ordinates = 3 + 4 = 7. 
eyen =7+8=15. 
odd =15. 

The volume of an irregular solid of oblong shape may be 
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p 
FI". ;~;;. 

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 proceeLl with these 
areas exactly as with equidistant ordinates in Simpson's rule, 
and the result will be the cubic contents - v. 

I 
Or Y=:\(L+.h:-t-2o). 

\Vhere I = the common interyal AD. 

I. = sum of the extreme areas at A and p. 

E = sum of the even areas at Db, Dd, etc. 
0= sum of the odd areas at cc, Ee, etc. 

Ex.-Fimi the solidity of an oblong solid whose length is 
.:200 ft. and the areas of hYE' equidistant sections are 50, 80, 
30, 90, 4:2 sq. ft. 

Here 1= ,'i0 ft. 
L.=i,O+42=D2 sq. ft. 
E=SO+!J()= l'iO ;;'1. ft. 
o ~;~ll "'l. ft. 

;iO . 
•. V= ;r(!l2+ liSO.L(lO) c. It. 

;iO sa::! 
= :.! x 1 

41600 
=---;r-
=~c. ft. 

.) 
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Th., volume of earthwork over largE' areas of ilTegulat· 
(\t~h I1my be found thus; Divide the :mrIltce into triangles, 
muJtiply the area of eltch by, one-third of the sum of the 
vert~al depths taken at the angles, add the results so 
obtained for all the triaJgles 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 
1,7:l8 c. ill., and a bushel 2'219'7 c. in., or as 1 to 1'285; 
that is as '778 (say '8) to 1. In practice 4 bus. equal 5. c. ft. 

:~'Ii-i ('. ft" New Oats = 1 cwt. 
~ ·:~s Barley = 1 " 
~.~() 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 cubir. ft. per tOil. 

Turnips :H 7'2. 
Swedes :l-i (jj 

,\[angel, :~i) n:~ 

Potatoes ;lS .if) 

C;UTots :n i2 
Parsnips :H i~ 

Ullage of Casks 
To find the contents of a lying cask when partly full;
Divide the depth of the liquid in inches by the bung 

diameter ;n inches, and, if the quotient is less than '5, deduct 
from it one-foudh 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 finrl the contents of a standing cask when partly full ;-
• , 
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Divide the depth of the liquid by the length of te cask, 
both in inches; then, if the quotient is less than '5, subtlact , * 
from it one-tenth part of the difference; but if greater than 
'5, add one-tenth of its exces~, and multiply the remainder in 
the former case and the sum i~ 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. 
l = length of cask. 

For casks considerably curved :-

Capacity in Imp. gals. =- 'OOO9442l(2M2 + D2). 

For casks moderately curved ;-

Capacity in Imp. gals. = '00094421 j (2M2 + D2) - j(~I - D)2} 

For casks slightly curved ;-

Capacity in Imp. gals. = '00141621(:VP + D2). 

Hutton's rule for casks of any form ;-

Capacity in Imp. gals. = ·OOO0314il(39M2+2ijD2+26MD). 

EXAMPLES XIV 

Volumes 

An acre inch represents the amount of water required to 
cover an acre of ground 1 in. deep. .) 

1. 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 277'2H c. in. in 1 gal. of water, how 
many gallons of water will be represented by a rainfall 
amounting to 1 '6 in. per acre 1 

~. If 1 ac. in. of water equals approximately 22,622 gals. 
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what Qllantity of water per acre will be represented by a 
YPi1\\Y rainfall of 27 in.! 

t, A cord or stack of wooe} i~ I:) ft. x 4 ft.. x 3 ft.. ; how 
many cubic feet ?-oes it contjain? 

5. Find the capacity of a liquid manure tank 9 ft. 3 in. 
long, 3 ft.. 3 in. wide, and 3 ft. deep. (1 c. ft. of manure 
water = 6i 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 SO ft., width 15 ft. ? 

I 
I 

, , , , 
I 

I 

:~ 
, 

/ ... (~ I~ 
~ 

, -t- ,~ \- l~ :'" I ,-4- ... ..... I \ t I I ::::--I I I I , 
I 

FIG. 36. 

7. The cubic content of a cistern 6 ft. by 4 ft. is 20 c. ft. 
What is its depth? 

8. What is the cost of constructing a wall 120 yds. long, 
I ft. 6 in. high, and 1 ft. 6 in. thick, with rough rubble stone, 
,t 158. 6d. per cubic yard? 

9. What is the capacity of a Scotch cart the inside 
aeasurements of which are 6 ft. x 3} ft. x 2i ft. ? 

10. The ,most convenient size in which to make up Ib8. of 
lutter is 5~ in. x 2,} in. x 2~ in. What would be the inside 
!imensions of a box to take 24 Ib8. 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 

}wered surface. If this depth be removed from an area of 
,764 sq. yds., how many cubic yards will need to he ex
a.vated? , , , 
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1:2. A man is paid 6d. pel' cubic yard for raising l,nd burn
ing clay soil. How much will he earn after having rer-.tored 
and burnt the soil in a 5-ac. tield to a depth of 10 in. ? .' • 

13. If, in laying an asphalt Rath, 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, how 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 
8~ in., what number of cuhic 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, Ol' intervening postH, are each 6 ft. long 
and 3~ in. square, how many cubic feet of timber will be COIl

tained in 100 such posts or standards? 
18. How many cubic yards of soil are required to cover an 

at'ea of 3 ac. 3 r. 14,~ po. to a depth of 5 in. ? 
19. Assume that a square piece of ground, with a regll.lar 

fall of 2 ft. in the side of 100 ft., is to be made quite level, top 
soiled to a depth of fi in. and turved for lL tennis lawn. 

Prepare a detailed estimate of the cost, allowing 38. per 
cubic yard for top soil, lOs. pel' 100 for turves, and 1 s. 6el. 
per cubic yard for excavating soil on higher ~ol'tion, and 
moving it over to level up lower portion of the site. 
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CHAPTER VI\ 

'l'HE LA}·iD 

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 
so 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 Iloils has a very distinct bearing on their pro
ductiveness, and is an especially 'nlportant factor in the 
preparation of seed beds. The capilbll ity of a soil is its 
power of raising water against the force of glavity. 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. 

Cnbic Feet if Rock or Soil to weigh 1 ton 

Clayey sl1rface soil, when it has been compressed wet 
, in tillage, hut not recently ,tilTed 

,. "in a loose state 
Common earth, unstilTed 

" in a loose state 
Common gravel 
Dry peat -
Dry sand 
Gravelly clay 
j}rey chalk (in the solid) 
Limestone - -

\ I 
I 
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Cubic feet 
16 to 18 
18 " 20 
20 " 23 
2:{ " 25 
25 " 27'5 
UI" 20 
(iO " 72 
2:l " 2;-) 
17 ., IS 
I:{ " Ij 
I:) " ].I 
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Cubic Peet of Rock or 80il to weigh 1 ton (continuefl)

:\Iarl 
Rough water gravel 
Sandy loam -
Sandy soil, unstirred, wet 

" loose, wet 
Sandstont) (in the solid) 
Shale 
'Wetpeat 
\Vet sand 

d::ubic feet 

19 Wy'~l 
14'" 16 
21 !,,' 22'i\ 
13 " 15 
15 " 16';; 
14 " 16 
12 " 14 
33 36 
17 :: 19 

Comparative, Absorptive, Evaporative, and Hyg)'oscopic 
Power of Soils 

~ 
~ .s 

i- ~'" ~g~ ., 
~.= ;;:-

~ c:;)~ 'o$'g _0 
vo ""':'"CI v 

u .c;,., ~v"" 

~ ~:.5 
v-" 0 

v c~ a t 
1-- '" ~8 1.I,.u ro 

(fJ P<o'" 
i------ -----

! 
Silicious sand 
Calcareous sand 
Sandy clay 

I Strong clay ! 

I Loamy arable 

i soil I 

I 

2'65 27'3 
2'64 :H'8 
2'60 38'8 
2'56 40'4 

2'40 40'8 

25 
2fl 
40 
50 

52 

88 
76 
52 
46 

0'0 
O':~ 
2'1 
2'5 

Garden soil 2'33 48'4 
I Humus 1'37 50'1 

89 
190 

46 
32 
21 

3'0 
3';,) 

8'0 
I ---_._-----

Estimated Percentage of Elementary S1£bstances in the 
Ear'th's Crnst 

1. Silica ,;3'0 
2, Alumina 19'0 
3, Lime 6'3 
4, Magnesia 5'8 
5, Soda .' 2'5 
6, Potash 2'4 
7, Carbonic anhydride 

l 8, Iron oxides 7'5 
9, Sulphuric anhydride 

J 10, (Chlorides) 
11. Other bodies 3'5 

100'0 

'w 
" If 

')' 
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Soil Temperature 

T(')'l daily range of temperature affects soil only to a depth 
of 3 f.t) The annual range penetrates 40 ft., but has little 
influence beyond 25 ft. The sunlIher heat reaches 24 ft. deep 
at 4th January, the winter c~ld at 13th .J uly, thus reversing 
t,he seasons. At 3 ft. deep the mean summer temperature is 
iio F., mean winter temperature 37° F. 

The average allllual mean at 3 ft. is 45'8 
oft. " 46'1 

12 ft. 46'4 
24 H. " 40'9 

Proximate Constituents of a Typical Loam Soil 
&nd, 50 per cent. 
Calcic carbonate, :2 per cenL. 
Vegetable matter (humus), 

5 per cent. 

Clay, 25 per cent. 
Moisture (hydroscopie), 3 per cent. 
Gravel, 5 per cent. 

Classification of Soils 
Sandy 
Sandy loam 
Loam 

Under 10 per cent. of clay. 
10 to 20 
20 " 30 
30 " 50 
o\'er 50 
5 to 20 
over 20 

of calcic car hona teo 

Clay loam· 
Strong clay 
Marly 
Calcareous 
Humus 5 of vegetable matter. 

Power of Soils to contain Water 

i 
A Cubic Foot of Soil 

A Cubic F'oot I Weighs 
of 

I 
Wet Earth 
contains I 

In the In the of Water I Dry State. Wet State. 
~ 

I Lbs. Lb5. Lbs. I 
Silicious sand 111'3 136'1 27'3 I 
Calcareous sand 113'6 141':3 31'S I 
Sandy clay I 97'S 129'7 ;3S'S 
Loamy clay - SS'5 124'1 41'4 

i Pure grey clay - i 75'2 ll5'S 4S':~ 
Humus 34'S SI'7 50'1 

I 
Garden mould i 68'7 102'7 48'4 
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The Analysis of a Typical Loam is as /ollows:r-
Insoluble silicates and sand 
Alumina 
Lime 
Magnesi'1 
Soda 
Potash 
Carbonic anhydrirle 
Ferric oxide 
Sulphuric anhydride 
Chlorine 
Phosphoric anhydrirle 
Organic matter and water uf cumbination 

8i'26J 
3'5S 
i'l;' J 
i'12 
1'20 
0'80 
0'92 
3'41 
0'09 

trace 
0'38 
,")'fl6 

Composition 0./ an nvel'nye Clay ,)'oil (Air-dried) 
Moisture 0'51) per cent, 
Organic matter !J'OO 
Nitrogen 0':21 
Phosphoric acid 0'12 
Potash 1'10 
Calcium carbonate 0'35 
Magnesia - 2 '00 
Alnmina 9'00 
Iron oxide - 6'2 
Oxide of mangane"'e (1'15 
Sulphuric acid 0'07 
Chlorine 0'01 
Phosphoric "cid, soluble, 1 per "ent, citric acid 0'012 
Potash, soluhle, I pel' cent, citric acid 0'026 

In some experiments at Harpenden the following results 
were obtained regarding soil' temperatures at various depths, 
all hoed and untouched plots, Readings arc in degrees Centi
grade, 

Air 
Temperature. 

;~OU 

18° 

Depth. 

~ in, 
3 in, 
6 in, 

1 ' 
~ In. 
;~ in, 
tj in, 

Soil Temperatures. 

Un- 1 I Hoed Once I Thr~eoTimes 
touch:G, _1_~~eklY' __ .. Weekly, '" 

1910• 

Date. 

35'00 '31'5' 31'5' 20th June 
30'5' 29'8° 28'8° 
:!7'O° :!(j'5° 24'0° 

17'5' 
1tj'7° 
15'8° 

17'0° 
16'3' 
15'5° 

17'0° 
16'2° 
15'5' 

27th ,June 



SOILS I I I 

Similar experilllellts with grass land and bare land resulted 
lS £cllow!,j:-

) '\ --~~--~-- ------~--~----------~--

- -I -1- 'I I 
) ~Ol emperaturc_,_ ,) I I 
-~ePth. ~I-~~::~and: -r:re L::~I Dale. 

-----~ ~---- ~----

lYlU. 

~ in. 1;{·(t 17'50 24th tlept. 
I ;{ in. 12';;' 12'5° 

6 in. 12'50 12'23° 

I in. 15'3" 17'00 3th Oct. 
" ;{ in. H,'O' 16'7' 
6 in. 14'5 0 15'5° 

A man will dig and fill into carts or barrows the following 
luantities, in a day of ten hOUl'S :~ 

~and -
Earth (easily gut) , 

- '" tltl'ong clay - , 
Hard earth or chalk 
::loft stone 
Hard stone -
Very hard stolle 

French (-Jarden 

12 cuh. yds. 
11 
9 
7 
4 
2 
1 

In the making of a };'rench garden, one half acre will 
'equire 400 frame lights and about 1,500 cloches 01' bell jars 
'or forcing, entailing a capital expenditure of about £320, 
.vhile the cost of the pure horse manure required pel' allnum 
.villrun to an additional £100. 

l'n,(fing and Seeding Lawnli 

Two methods are adaptable to the formation of lawlls, 
;uding or seeding. In the former case the cost is about £100 
}er acre, w~ereas seeding will cost, say, £11 per acre accord
ng to the quantity of seed used; without including the cost 
)f preparing the ground in either case . 

.If arl and (Jra1'el Pits 

Chalk and clay marls, when prevalent, are largely used for soil 
rnprovement, having a manurial value, in addition to altering 
;he mechanical texture of the soils to which they are applied. 
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In exc;Lvating marl, clay, and gravel pits the sid~s are 
sloped, so as to prevent the upper edges from falling in. 

Gravel is in continuous demand for road-making, al"'J,'a8 
with lllarl or clay, excavation:; assume variout-> shapes. i 

'1'0 find how many cubic yaJ;\ls ha\-e been dug out of a 
gmvel pit, when the top and bottom of the pit are rectangular, 
in which case the pit is regarded as a prismoid. 

RULE.-'1'o 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. 

N OTE.-'Vhen the sides and ends are regularly sloped, the 
length of the middle sectioll 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 
lUean 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 172·7 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 
14·4 ft. 1 (A liS. 3,010 c. yds. nearly.) 

Earthworms 

Darwin estimated the number of earthworms in an acre of 
garden 80il at 53,000, and it has been found that the amount 
of soil brought up by them and deposited in l'" fine state 
amounted to 7·453 Ibs. pel' square yard. 'Vhat quantity of 
soil would this represent per acre? (Aus. 322 cwt. nearly.) 

If the amount of soil brought up by earthworms in ten 
years is sufficient to cover an acre of ground with a uniform 
layer 1·4 in. deep, how long would it take to cover the surface 
to a depth of 1 ft.? (A?<s. 85~- yeal's.) .. 
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Draining 
, .", 
Tl:i~ advantages of draining w~tter-Iogged soils are very 

considerable from the point of 'view of the cultivator. As 
soon as heavily saturated ~oils are relieved of excessive 
moisture the temperature at once rises. 

Oertain 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 Roil the earlier will crops mature, a 
matter of very great importance to mnrkpt gardeners, as the 
fact of It certain erop being placed carlyon the market may 
have the effect of more than doubling its value. 

The operation of dminage is an expensive one, RUnk drains 
necessitating the use of pipes costing considerably more than 
open dmins. The latter, however, have the disadvantage of 
taking up valuable space that could be more profitably occupied 
by plants, in addition to making harve.~t operations more 
difficult to perI0l'll1, the risk of hreaking machines also being 
increased. 

A drain is an artificial channel either below 01' 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 cultivation of arable crops. 

Drain" are made with sloping sides and are almost in
variably dug by the cubic yard, hence the necessity of ascer
tltining their content" with aceuracy. 

The ordinary method of measuring them is tv take the 
breadths at the top and bottom in different places, and their 
sum being divided by thpir numhel', the quotilmt is considered 
as a mean brlladth. 

Several dppths are similarly measured in difi('l'ent places, 
and their sum divided by their number is taken as a lIlean 
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 
rtsults. 

B , 
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Pille lJminl:! 

,T'le underdraining of agricultural land 18 best and most 
econor\lically effected by drain pipes. The sizes of the pipes 
used are governed by the levgth Itnd depth of thR dmins, the 
rate of fltll, disbnce between the drains, porosity of soil, rain
fall, and whether the ground contains springs of water. 

The great bulk of the witter enters the pipes Itt the joints, 
which rarely exceed onc-tenth of Itn inch on the whole circum
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 fot, a total inlet area of about 200 sq. in. 

2-in. 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 mar, 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 .t:=v"'" ~b. 
Ex.-Required the size of It main drain pipe to\.cany 25 

2-in. drains. '\ 
Then a=25. 

b=2 in. 
,r = size of main drain pipes, 

,c=y'a x ~b 
=v'25xtx2 
=v'25 
=~ size of maill ,lraill pipe. 

The relation of the dinmeter, length, and fall of a drain to 
the amount of water it is capable of discharging may be COIll

puted by the aid of the following formula ;-

yeloC'ity of discharge /'=48 j dt~ 
I +D4d 

Quantity of di8charge Q = 4saJ {~'-~ 
1 +t>4rl 
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Where 1) = velocity of discharge in feet per second. 
d = diameter of drain in feet. 
f = total fall of drain in feet. 
et = area of cross s~ction of drain. 
Q = discharge in cuhic leet 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 ill ya,rds. 
It = he,td in feet. 

T d · ~ )j,-,J7I hen lsphurge = I, .( :), Y-' 

Ex.-If drains 3 It. deep, width at top l-J, in., width at 
bottom 3 in., and a mean width of 8t in. amount in total 
length to 5,740 ch.; what is the tohtl amount of earth ex
cavated 1 (A1t8. 29,816 c. yds. nearly.) 

To obtain .qic:;p of J[ain Pipes 

Multiply the square root of the number of small drains (of 
fair nverage 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. 
~! = diameter of main. 

Then M=..jN x D. 

Examples 

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 unci filling ut (;d. pcr rud. 
Drain pipes at 25s. per 1,000. 
Haulage at 3s. per I,UOO. 
Pipe laying und finishing ut Id. per rod. 
Extra for mains, 2s. 6d. 
Iron outlet pipes and rnasoury. h. tid. 
Superintendence, 5s. 

(Ans. £S. Is. Sd.) 
I) 
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)Yllat is the vo:-;t pel' acre of dnLining a clay soil, the 
pipes being laid at It depth of :.l ft. G in., and 15 ft. apart 1 
(Ans. ·-p.bout £H.) 

If on toose gravelly soil ul'aIhs are placed at a depth of 
4 ft. 3 in., on friable loam 3 ft. 6 in., 011 clayey loam 3 ft., and 
on J>tiff adhe.sive clay :l ft. 6 in., what h tIle average depth at 
'which these drains are placed ~ <An".. 3 ft. 40 in. neady.) 

What number of 12-in. drain pipes will be required t,o 
drain 1LI1 acre of ground, the drains being set 24 n. apart or 
equal to a total length of 110 rods per acre; and what would 
be the cost of the pipes at 30s. pel' 1,000? (An,'!. 1,815; 
£2. 14s. 6d.) 

Given the following pal'tieulal'1:i, what will be the cost of 
draining a 5-ac. field, the subsoil consi~ting of clayey loam? 
Distance of drains apart, 21 ft. (equal to 1:25 rods per acre) ; 
depth of dmins, 3 ft.; cost pel' rod of cutting and tiiIing, 
I)~d.; and cost of pipes, ;;08. pet· 1,000. (An!!. £:31. 8s. :ld.) 

If on loose gravelly soil drains are placed 60 ft. apart, 
on friable loam 30 ft. apart, on clay~y loam 21 It. apart, 
and on stiff adhesive clay 16 ft. apart, what is the average 
distance apart! (Ans. 32 ft. nearly.) 

Pipe D1'Ctim:.-Pipes of various ShitpeS and i:lize:; are 
used, but t.he cylindrical fonn is considered best. 

FIG. 37. 

FW.38. 

In section, the bottolll should be just wide enough to 
\Bceive the piper;. Pip\' dmins are undoubtedly the most 
effiviellt and cheapest £01'111 uf thain. 
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In all forms of drains the excavation should be reduced 
to a minimum. The average dimensions for a depth of 3,ft. 
are: 'Vidth at top 14 in., width at bottom 3 in., ;nd a 
mean width of 81 in. These' dimfmsions require 1 to 3 c. yds. 
of earth to be excavat"d for each ·rod of drain. 

FIG. 39. 

RUBBLE. 

FIG. 40. 

The distance apart at which drains are laid v~ries 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 5 to 6 times 
its own depth. How many feet, therefol'e, 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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T,o obtain the number of small pipes required per acre 
divide the number of square feet per acre by the distance apart 
in feeti of the drains to be laid; this gives the number of pipes 
1 ft. long required per acre. • 

What number of pipes 114 in. long per acre would be 
required for drains 18 ft. apart? (Au~. 2,075.) 

It is estimated that where thorough drainage is practised, 
tile drains will remove from the soil quite } in. of water per 
day. Allowing nothing for evaporation how many inches of 

FIG. 41. 

water would this represent per month, and what would be the 
weight of same per acre? (Ans. 7 in.; 707·7 tons.) 

Inches of Depth. 

1 
5 

lO 
l2 
24 
28 
a4 

• 38 

\ ~ 

Table qf Railljidl 

Cubic Feet per 
Acre. 

3,630 
l8, l50 
36,300 
43,560 
87,l20 

lOl,640 
12:~,420 
137,940 

Tons per Acre. 

lOl·l 
505·5 

1011·0 
l2l3·2 
2426·4 
2830·8 
3437·4 
3841·8 

Imperial Gallons 
per Acre. 

22,635 
ll3,l74 
226,349 
271,6l9 
543,238 
633,777 
769,587 
860,120 

- -----------~-~ 
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Manures .. ' 
Ph.nt fooll or m,1nure is" required for the growth of ,til 

plant~, but pli1nt~ under cultiYi1ti~m uwally demand that the 
soil be enriched by the addition of humu~ or organic matter, 
preferably the exerements of the various farm animals. 
Where the requisite amount of manure froD! this ~ource is not 
available, "artifieial," or coneentrated manures, having an 
organic or mineral origin, are substituted, prefcmbly in COll

junction with £'1rmyard manure. 
Hoot crops will usually admit of intensive cultivation, 

thereby demanding large applic,ltions of manurial ingredients, 
while, on the other hnnd, if any attempt is made to overfeed 
cereal and leguminous crops, considerable harm may be done 
and the quality and value of the produee "eriously 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 coil 
under consideration. 

On p. 1:39 the qu1tntltiec of manure ordinarily applied to 
the various cropl; arc bhowll. 

In arranging for nmnurial demoll~tratiom; in schools for 
the purpose of demonstrating to students the aetion of special 
manures, nothing is more appropriate than the "Eight Plot 
System" as follows :-

Plot l. Xo manUl'e (fo]' cOlllpal'i~oll). 

" 
:2. 1 cwt. nitrate of soda. 

" 
:l. ;) 

" 
superpllOspluLt(\ 

" 
4,. 3 

" 
kainit. 

" 
5. 1 

" 
nitrate and 5 ewt. supcq,ho"l,lmk. 

" 
6. 1 

" 
nitrate and :3 cwt. kainit. 

" 
7. ;) 

" 
superphosphate and :3 cwt. kainit. 

" 
~. 

" 
nitrate, ;) cwt. superphusphate, and :1 ewt. 

k .. init. 
, 
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The quantities mentioned abo\"(' arc at rate pel' acrc. , 
TJ1e test may be carricd out with any nitrogenous manurc 
(e.[/., ,nitrate of soda or sulphate of ammonia), with any 
phosphatic manure (e.i)., wpel]Jhosphate or basic slag), and 
with any potassic manure (i'~i)., kainit or sulphate of potash). 

'Yhen the'cI'op is mature the effects of the nitrate Illay be 
ascertained as follows ;-

Compare plots 1 and 2 fol' the re~ult 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 7 and i) for the result of using nitr[l,tes with 

both supcrphosphate and kainit. 
Similar information is found for superphosphate by taking 

the plots as follows: 1 and 3, 3 and 5, 4, and 7, 6 <loIld 8; 
and for kainit by t'1king plots] and 4, 2 and 6, 3 and 7, [) and 
8. By omitting three plots ('2, 3, 4) and having only five 
(I, 5, 6, 7, 8) serviceable information will also be obtained for 
1l1<1ny practical purposes, for the test will show the effect of :--

1st. Using a general mixture (by comparing plob 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 cOlllpal'illg plots 8 and 5). 

The accompanying table gives the various equivalent 
dressings of manure ;-

" 

Equivalent Quantity. 

QlIantity uf l\Ianure 
per Acre. 

• 

Cwt. 
1 
2 
4 
6 
s 

Per Rood . 

Lbo. 
28 
56 

112 
168 
224 

~~ ----- ~-~--

Square Rod 
or 

Perch. 

I 
,I Square Yard 
) (approximate), 

-----j 

Lb,. Oz. 

" ~ 

'" !! 

1~ " 4 
2',' g 
4i 2i 
5lc ::l 
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Diagram to illt~8trate the" Eight Plot SY8tem ' 

z 

u.J 
Cl:: 

D 
::J 
Z 
<!: 
L 

W 0 z 

• :r:: 
I/) 

~ 
0 
o,_ 

a c.n 
uJ 

• ~ 
:c 
Q 

19 
I 
~ 

u 

II 
<fl 
W 

!;: 
cc 
I=: 
z 

The nitrate is sown uniformly over M X F Il. 

" phosphate r. H}; C. 

, potash (; K D F. 
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The I'aluation 0/ Artificial Jlannres 

T\e "unit" 11l~ be ta~en ~o be one pel' cent. (1 0/J 01' 

the hundredth part uf a ton of the valuable substance III a 
I 

manure. 
RULE.-1'u find the value of a unit divide the price pel' 

ton by the percentage composition of the manure. 

1. Sulphate of ammonia custs, say, £12. lOs. it tun, am! 
contains 2.:; per eent. of ammonia; therefore the price of a 

unit of ammonia is 
£12. lOs. 

lOs. 

Or in terms of nitrogen 

25 
£12. lOs. 
-- 20- == 128. tid. 

because 1 i parts of ammonia cont"in l-! of nitrogen. 

2. Nitrate of soda costs, say, £10. lOs. a ton, and cuntains 
15'5 per cent. of nitrogen; therefore the price of a ullit of 

£10. lOs. 
nitrogen is -15'5 == l:3s. tid. 

£10. lOs. 
Or in terms of ammonia. ---rs:s-== lIs. 2d. 

:3. Nitrat.e of lime eosLs, StLy, £9. lOs. " ton, and contains 
about 14 per cent. nitrogen; therefore the priee of ll. unit of 

£9. lOs. 
nitrogen is --14--== l:3s. 7d. 

£9. lOs. 
Or in terms of ammonia 17 lIs. 2d. 

4. Calcium cyanamide, or nitroiim, 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 ==-20~ == lIs. 9d. , 

Or in terms of ammonia . 

PHOSPHATIC ~lA1S'URES 

ill. 15s. 
~== 9s.8d. 

5. Huperphosphate, 35 per cent. soluble phosphate, costs, 
say, £3. 5s. per ton; therefore the price of a unit of soluble 

• £3.58. 
phosphate is . ~ = Is. lOd. 
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6. Bone meal containing 5 per uent. ammonia and 50 per 

• cent. insoluble phosphate costs, say, £5. lOs. per ton. Valuing 
the ammonia at lOs. per unit, we get lOs. x 5= £:?,"iOs.; there· 
fore the value of the insoluble pllOsphate is the difference 
between £j. lOs. and £2. lOs. =£3, and the price of a unit 

• £;~ 
50=18.2a. of insoluble phosphate . 

7. Dissolved bones contain 4 per cent. ammonia x lOs. 
20 per cent. soluble phosphate x 2s. lOll. 
and 14 per cent. insoluble phosphate x Is. 2d. 

=£2 
= 2 
= 0 

0 
16 
16 

0 
8 
4 

----
£5 13 0 

Dissolved bones should be guarallteed to be "made from raw bones 
and acid only." The soluble phusphate in dissolved bones is usually 
valued at Is. per unit more than in ,uperpho3phate, although chemi· 
cally speaking it is exactly the same thing. 

8. Kainit 

£:2. 5s. a ton; 

POTASH ;\IANulu:s 

containing 12'5 per cent. potash costs, say, 
£2.58. 

therefore the price uf a unit of putash is -f2'5 ~ = as. 

9. Sulphate of potash containing!lO per cent. pure sulphate 
and 50 per cent. putash costs, say, £10 a tOll; therefore the 

£10 
price of a unit of potash - = "50=48. 

Jlamwe Values 

id. 

The l1ppl'oxinmte Unit Value" of F ertilisiug Constituents 
are as follows ;-
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'Vhat is the value of sulphate of ammonia containing 19'8 
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 1 

vVhat 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 phosplutte? 

Sulphate of ammonia= 19'8 x lOs. 9d. =£10. 13s. nearly. 

Basic slag =30'8 x Is. 3d. =£1. 18s. 

Bone meal 

Special manure 

=14'6x 4s. 6d.+ls. 3d. x44'7=~ nearly. 

=3'7 x 14s. + 12'5 x 2s. + 1'75 x Is. 3d. =£3. lIs. 

The following are estimated to be the manurial constituents 
per 1,000 parts of the various farmyard manures;-
-

Cattle. I Horse. I Sheep. I Pig. 

,"".- iu.""_1 ,"". _ ",""_1 '"'''~ [""""-1. '"" -[", "" 
W."', '3''') 1938 -0 : 757-0 901.1 075~! 872.1 "",.1967• 
Nit,,,,,," - -I 2-91 5 -s, 4 -4 15-5 5 -5' 19-5 7 -0 4-3 
Potash . - . - 1'0 i 4'9' 3'5 15'0 I 1'312-2'61 2'6 8'3 
PhosphorIC aCid 1'71 ,., I 3'5 ,.. 3'1 .. , 4'1 0'7 

What quantity of each of these constituents is there in 
1 ton of each of the different manures? " 
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The cost pCI' lb. of the varIOUS mnnul'ial constituents is 
approximately as follows :-

Nitrogen 
Phosphoric acid 
Potash 

(i~(l. pCI' lb. ~> 
I ~d. 
:2id. 

A horse produces 12 tons of manure in the year. 
An ox fed in loose box produces f!'Om 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 manme ill the heap weighs 
from 12 to 16 cwt. 

ton of farmyard manure may contain :-
Nitrogen 
Potash· 
Phosphoric acid 

9 to l.j lh~. 

H 15 
4 ,! g" 

Solid and Liquid Jlfannre p1'odnced by Stock per Annum 

Soliu. Liquid. 
Horse 12,000 lbs. 4,000 lbs. 
Cow 20,000 " 8,000 " 
Sheep 760 " 280 " 
Pig 1,800 " 1,200 " 

Heiden found that th8 nverage of thirty cattle wns 88 Ibs. 
solid and 21 Ibs. liquid, total 109 Ibs. manure daily. 

Weights of Jlanures pel' Bnshel 
Uuano 
Bone superphosphate 
:llineral 
Nitrate of soda 
Sulphate of ammonia 
Kainit 
Slag phosphate 
Lime (a\'erage) 
Uas lime 
Nitrate of lime 
Calcium cyanamide 

(i5lbs. 
74 
f,ti 
87 
00 
8:2 

147 
\)(1 

fj~ 

:28 

58 " 

• • 
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JJannres to Apply per Acre 

Sulphate of 'tIl~onilt 
lNitrate of soda \ -

1 to I~ cwt, 

1 "l-1 
Sulphate of potash 11 ,,:2 
Muriate of potash 1~ ,,2 
Kainit :~ ,,5 
Superphosphate :~ ,,;) 

Basic slag 4- " I) 
tialt 1 ,,:2 
Soot - :-10 " 41) bus, 

Fl(mt Pood,~ Removed by C"OP8 -in Lbs, per Acre 

Weight of 
(:rop 

Quantities removed in Los. per Acre. 

Crop. (approximate) ----,-----c-------,-----I 
Lb.,;. N' ) 1) I ) Phosphoric j J' I 

per Acre. ____ ltrogen. l~~~~_'_ I AciJ. I ,line. I 
I -[ -----~I 

Hay 
Mangel~ 
Oats 
Swedes -
'''heat 

:3,aoo 
m,500 

4,800 
:~6,()OO 

5,000 

Organic matter 
Dry matter 
Nitrogen, total 

insoluble 

4i 
14\) 
52 
llS 
;\1) 

soluble proteid 
alllllloniacal -
nitrate and amide 

Potash_, total 
soluble -

" Phosphoric acid, total 
soluule 

51 12 :~:2' 

:~OO 5:~ I 43 I 
4G 19 12 i 
~o 22 42 I 
28 22 i 9 I 

\ 
'\ 

16'58 per cent, 
2~N9 

'43H 
'317 
'022 
'Otl,; 
'm;, 
'435 
'3:lU 
':m 
'1:38 
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The cost pcr lb. of the various manurial constituents IS 

approximately as follows :-
Nitrogen 
Phosphoric acid 
Potash 

6~(1. pel' lb.: 
l~d. 
21d. 

A horse produccs 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 allowancc 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 9 to 15 Ibs. 
Potash - 9 " 15 " 
Phosphoric acid 4" 9" 

Solid and Liq1tid j}[amwe prod1tCed by Stock pel' Annum 
Solid. Liquid, 

Horse 12,000Ibs. 4,000Ibs. 
Cow 20,000 " 8,000 " 
Sheep 760 " :~80 " 
Pig 1,800 " 1,200 " 

Heiden found that the lLVerage of thirty cattle was 88 Ibs. 
solid and 21 Ibs. liquid, totid 109 Ibs. manure daily. 

Weights qf 111anm'es per Bushel 
Guano 
Bone superphosphate 
},Iineral 
Nitrate of suda 
Sulphate of amlllonia 
Kainit 
Slag phosphate 
Lime (a\'erage) 
Oas lime 
Nitrate of lime 
Calcium cyanamide 

65 Ihs. 
74 
f'ii 
87 
GO 
82 

147 
90 
62 
28 
58 

• • 
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1~Ian1M'e8 to Apply pel' Acre 

Hllphate of am.'1onin 
.Sitrate of soda \ 
Sulphate of potash 
Muriate of potash 
Kainit 
Superphosplmte 
Basic slag 
Salt 
Soot· 

1 to l~ ewt, 
I ,,1 ~ 
l~ ,,2 
l~ " 2 
3 ,,5 
3 ,,5 
J " H 
I .) 

" - " 30 " ·W bus. 

Plfmt Poods Removed by C1'OPS in Lbs. pe?' Acre 

Crop, 

I Weight of 
(:rop 

Quantities removed in Lbs. per Acre. 

129 

(apprLb~~1ate) I 
per ~\cre. N itr-ogen.) Potash. 

. I 
I Phosl!horic I 
i Ami. I 

I..ime. 

Hay 
~langels 
Oats 
Swedes· 
"Theat . 

- ___ " __ O _________ ,~~ ____ _ 

3,300 47 51 
Hi,500 149 3()O 

4,SOO ~)2 41i 
:{6,UOO \)8 80 

5,000 :\0 '28 

. ..1 

12 

22 
'2'2 

I 

A nalysis oj fm ACel'aye Smnl'le oj Fresh J)nng 

Organic matter 
Dry matter 
Nitrogen, total 

insoluble 
soluble proteid 
ammoniacal -
nitrate and amid" 

I'oh\sh" total 
soluble -

Phosphoric acid, total 
soluble 

lO'JS per cent. 
2'2'49 

'J3f) 
'317 
'0'22 
'061'; 
'O:IJ 
'435 
·:{:{O 
'2il 
'1:1S 
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Seeds 
~eeds possessing~s they do, great variation in size, form, 

and coPour may be put'to a varietypf purposes in school. Those 
of larger size such as beans, waize, marrows, etc., may even be 
made to represent different money values, and so provide youngeI' 
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. Seeds, however, often 
fail to germinate, among the chief reasons being that many 
are imperfectly developed and matured, 01' their vitality is 
weakened owing to improper storage. 

The purity of samples is another 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 adulterution. Impurities may be either useless, 
such as husks, chaff, and dirt, 01' worse than useless, as in the case 
of weed st'eds. In any case if the sample contains 5 pel' cent. 
of foreign matter in e,-ery 100 lbs. the purchaser pays for 5 lb8. 
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 nil' are retained in 
contact with the seeds, as should the tilth be composed of 
lal'ge 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 theil' 
individuul WE'\ghts und the density of the whole. Thus rarely 
is it found thut a bushel of seeds of the same variety of plant, 
grown under vurying conditions of soil and climate, are even 
identicul. These remarks nmy be similurly applic(l to fruits 
and potuto tubers. 

The quantity of seed to sow per acre is also YUl'iuble fol' 
r\_!Qsons alreudy stated. In districts where birds and field 
mice abound, or on land infested with wire-worm, heuvier , 
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seeding" are necessary, while the season at which seeds arc 
sown and the fertility of the soil arc als9':-,:ontrolling facto,ls. 

In the purchase of seeds two impol~t~t!1t factors havi'e to be 
considered, purity and ge;'mi~ation capacity. Given 100 
seeds, 80 of which contain gmibs and 2() of which are mere 
husks, then the purity is only 80 per cent. On the other 
hand, the highest possible germination capacity for such [1 

sample would be 100 pel' cent., not 80 pel' 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 
True value = 100' 

Two samples of perennial rye grass seed, called respectively 
A and B, are offered at Is. 5d. and Is. 8d. per lb. respectively. 
The purity of A was 76 pel' cent., and its germination 
capacity 68 per cent. Its real percentage value is therefore 

76 x 68 =51-6 
100 . 

B is of 88 pel' cent. purity and 83 per cent. germination 

't ·t I I I' 88 x 83 ""30 capacl y; 1 S rea va ue Jemg ~lOO-- =, .. 
The prices should be in the proportion of 51'6 to 73'0. 

This i~ not so, however, fot' assuming that 1 s. 8d. pel' lb. is a 
correct price to pay for sample B, the price of A should be;-

5l'() 
Is. Sel. x 73:0 =~. 

" 

A farmer purchases 1 lb. of cabbage seed having a 
germination percentage of 96. On testing a sample of old 
seed in stock he finds it to have a germination pl'rcentage 
of 32. How much of the latter ~eed wiII the farmer ha.ve to 
sow to equal the 1 lb, of better quality seed? 

Two samples of clo,'er seed, one l~ussian and one EngliJh, 
amI claimed to he uf equal mprit, were offcred by a seeclsman 

• ,I 
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at lOid. per lb. The purity of the Ru~siaJl ~all1ple was found 
to ~e 87 pel' cent. a~ the germination capacity 90 pel' cent. j 

the pUJ''ity of the Engli.\h ~aIl1ple was 92 per cent. and the germi
nation capacity 79 pel' cent. Oumpare the real value of each 
of the samples. (Ails. RussiAn = 1'08 times English nearly.) 

Quantitie8 (If AfP'icult?wal Seeds required pcr' Statute A ere 
Barlev 
BrootiJ 
Buckwheat 
Burnet 
Cabbage, drill 

Ca/;ot 
Chicory 
Clover 

for transplanting 

Fenugreek 
Flax 
Furze, for cover 

" for fodder 
Grasses and clovers for 1 year's ley 

2 
" ":1,, 

Grass see(Is for permallent pasture 
" " temporary pasture 

Hungarian forage grass 
Kidney vetch -
Kohl rabi 
Linseed 
Lucerne 
Lupin 
Maize 
Mangel wurzel 
Mnstard 
Oats 
Parsnip 
Peas 
Potatoes 
Rape 
Rye grass 
Sainfoin, h husk 

" milled 
Sorghum, drill 

" broadcast 
Spul'l'ey 
Sugar beet 
Sunflower -
Swede 

t Trifolium iIJcarnatum 
Turnip, yellow or white 

, Wheat - -
• • 

3 bus. 
251bs. 
2 bus. 
401bs. 
4 to 6 lbs. 
1 lb. 
8lbs. 
811,s. 
16 to 20 lbs. 
801bs. 
2 bus. 
301bs. 
40 to 50 lbs. 
201bs. 
241bs. 
321bs. 
401bs. 
25 to 40 lbs. 
28 to 401bs. 
25 to 30 lbs. 
4lbs. 
2 bus. 
20 to 28 Ibs. 
2 bus. 
1 to I! bus. 
8 to 10 lbs. 
201bs. 
4 bus. 
SIbs. 
2 to 3 bus. 
14 cwt. 
I; lbs. 
3 bus. 
5 bus. 
561bs. 
15 Ibs. 
261bs. 
151bs. 
121bs. 
SIbs. 
3 or 4lbs. 
24 to 281b8. 
3 or 41bs. 
2f bus . 
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jJIixture for Permanent Pa.,ture 
- ~~--,------------------1 -I~~I~d.iUlll I-~:::ong I [,eneral Ren?vat. 

1

1_ ~:::: - ';~:~: ~.::. - 1 u::~~es. mgT ~:,~dS' 
per _\_crc. per Acre. per Acre. per Acre. per _\cre. 

Red clover (Trifolium 1 
pratense) 

Cowgrass (Trifolium 
pratense perenne) 

Cowgrass (late flower· 
ing variety) 

-White clover (Tri· 
folium repens) 

Alsike (Trifolium hy-
bridum) 

Trefoil (Medicago 
lupulina) 

Timothy (Phleum pra
tense) 

Italian rye grass (Lo-
lium italicum) 

Perennial rye grass 
(Lolium perenne) 

Cocksfoot (Dactylis 
glomerata) 

:\'leadow fescue (Fes
tuca pratensis) 

Tall fescue (Festuca 
elatior) 

Hard fescue (Festuca 
duriuscula) 

Sheep's fescue (Festuca 
ovina tenuifolia) 

Crested dogs tail (Cyno
surus crista tus) 

Meadow foxtail (Alo
pecurus pratensis) 

\V ood meadow grass 
(Poa nemoralis) 

I~ 

5 

7 

3 

3 

11 

Ii 

7 

-~ 

1 :r 

l~ 

2 

i 

7 

3 

3 

5 

II 4 

8 

7 

3 

1 .-
± 

3 

l~ 

2 

2 

Rough-stalked meadow I I± t I 
Sweet vernal (Anthox- ... , ... ± ... I ... 

grass (Poa trivialis~ I i 

allthulll odoratum) I 1 

-Weight of seed per I :~~ -1,--3-n----:-I--;---I--:--
acre 1 

------------------------------------

I 
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Crops 

Th6 successful cui''iv[Ltion of allY particular CI'OP is dppelHl
ent upon a great variety of circUlbstances, ovcr Illany of which 
the grower has no control. I 

The quantity of seed necessary to sow per acre depends 
not only on the germination capacity, but on the fineness of 
the soil particles ltt the time of sowing, particularly in the 
case of small seeds such ,t8 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. 

\ 
I, 

Badey-
Average pr()(luce pel' iccre=4() tu 48 Ims., or 10 to 1:2 sacks, or 5 to 

6 qrs. 
Average produce of straw = 13 ·to :20 cwt. 
Proportion of grain to straw in rick = 1 bll". to :21 c. ft. 

Cabbages (Drumhead) 25 to :35 tOilS per acre. 
Carrots (Belgian) 12 to 15 tons per acre. 
CrOI'ErS (as green fodder) 16 to 18 tons per acre per year. 

(as h>Ly) :2 tOilS tirst cut, 1 tOil second cut. 
Om88 (green) 7 to 14 tOilS pel' acre. 

(hay) - 1~ tons per acrc. 
Italian rye grass (greell) 12 to 18 tOilS per aCTe. 

Kohl rabi 
Lucerne 
Jlanyels 
Sugar beet 
Oats-

(hay) 1 to 2 tons per <wrc. 
10 to 14 tons per acrc. 
6 to 8 tons per acre each cut. 
:{O to 40 tons per acre. 
20 to ;{O tons per acre. 

'Veight per bushel 42 lhs. (ranges flom 35 Ibs. to ;,2 I1,s. ). 
A verago yield per acre = 60 to 80 bus., or 15 to 20 sacks, or H to 

10 qrs. 
Average pro(iuce of stmw=20 to 30 cwt. per acre. 
Proportion of grain to straw ~ 3i per cent. of grain to 68 per cent. 

straw and chaff by weight. 
Proportion of grain to straw ill rick = I bw,. to iii c. ft. 
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Yield of Crops (continued)
Parsnip" 
Potatoes 
Rape (green) 
Rye (cut green) 
Swede .. 
Sainfoin (green) 
Turnips 
Vetches (green) 

(hay) 

Wheat-
"'eight per bushel=fi() to 65 Ibs. 
Average yield per acre=30 hus. 

9 to 12 tons ..per aerE. 
8 to 15 toy; per acre. 
J 0 to 20 cons per acre. 
4 to 5 tons per acre. 
2J to 30 tons per acre. 
IOta 12 tons per acre. 
10 to 20 tons per acre. 
6 to S tons per acre. 
2 tons per acre. 

Average produce of straw =25 to 35 cwt. per acre. 
Proportion of grain to straw in rick = 1 bus. to every 27 e. ft. 
Proportion of dressed to tail grain = 10 : l. 

Rye-
Averagc produce per acro=25 to 30 bUR. 
Average produce of straw -~ 35 to 40 owt. per acre. 

j_lfaize-
Produces 20 to 40 tons of green fodder pcr acre. 

Beans-
Average produce per acre=25 to "40 bus. 
Raulm per acre=25 to 30 cwt. 
Grain in rick = 1 bus. to 35 c. ft. 

PeaB-
Seed=c2 to 3 hus. per acre, 4 to (j bus. hroad-casted. 
\Veight=(i3 to 651b8. per bushel. 
Average produce per acre =30 to 40 hus. 
Grain in rick = I bus. to 35 c. ft. 

Crop. No. of Lb~. per 
Cubic Foot. 

Potatoes :34 
Carrots :H 
Turnips ;{] 

Swedes :34 
Mangels :3;) 

lIay-
Light 
Medium 
tlolid 
Yery solid 

Cubic Feel 
per Ton. 

65 
72 
72 
G5 
63 

:300 
280 
260 
240 
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Qr divisions for different c(lndition~ of compactness rna} 
mil used;-

If very compact 
If well settled 
If not well settled 

Square Stack. 

-, +1) 

+7 
+9 

Round Stack. 

+ 8 
+ n 
+11 

The quotient gives trus~es, and the number of trussm 
divided by 40 giYes tons. 

l'he average weights of different kinds of straw aftm 
having been stacked fot· at least it fortnight are approximately 
as follows ;-

I 

,I 
I 

"'heat 
Barley 
Oats -
Beans
Peas -

Propo)·tion qf Gl'ain to Straw 

Cubic Feet per Bushel. 

27 
21 to 22 
16 " 18 

:Vi 
35 to 31, 

Cubic Feet 
per Cwt. 

30 to 3.1 

35" 44 
:n" 35 
47" 50 
44" 48 

Di8tances (It which to Plant Fruit Trees Sepan~tely 
in J[edium Soil8, and Cost 0/ Plants 

I 

Kind Form i No. I A verage Price~ of 
of Fruit. of Tree. I PCl' .\cre. i Trees. 

Apple Standard 99 £i, to £10 Per 100 
Bush or 8 ti80 £4 

" 
£7 100 

Pyramid 
Currant Bush 4~ 2,151 £:J £."j 

" 
1,00H 

Cherry Staudard 24 75 £4 £8 100 
Dam'tJll Bush 8 680 £2. i ()s. to 100 

£5 
G (_Jose llcrl'Y 

" 4~ 2,151 £3 to £6 
" 

1,000 
Pear - Standard :22 90 £5 " £10 100 

" 
J3ush 8 ti80 £2 

" 
£5 ]00 

Plum- Standard 18 . 134 £5 £10 100 
Raspberry - . Calles l'{Hvs,i 1,742 £1 £2 

" 
1,000 

I-ltmwbcn'Y I ] ft. inrowi 
Runncl's ~ ft. Ii in. I 17,424 :JS lOs. 1,000 

I 1'0\\'8, I 
I 1 ft. in I'()WI 

I -- --- .----~---- .---~ r- -.---~.----
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-~---, -- ---. -I 
I I 

~ __ Crop. ~ I_~~~~er Acre and per :'luare RO~l. __ } -:f!~~~i::. 

Peas 3 bushels per acre., I Jan. to 

Parsnips 

Potatoes 

Rye 

Sainfoin 

Tares or 
vetches 

Trefoil· 

Trifolium 
or crimson 
clover 

Turnips and 
swedes 

Wheat· 

l~ pints per rod. I April. 

6 to 8 Ibs. per acre. 
~ to 1 lb. per rod. 

10 to 15 cwt. per acre, accord
ing to size of tubers. 
10 to 12 Ibs. per rod. 

3 bushels per acre. 
3 to 4 pints per rod. 

55 Ibs. shelled seed per acre. 
1 to ~ lb. per rod. 

2~ to 3 bushels per acre. 
1 ~ to 2 pints per rod. 

1:2 to 15 Ib,. per acre. 
1 ~ oz. per rod. 

15 to 20 I bs. per acre. 
of lb. (nearly) per rod. 

3 to 4 I bs. per acre. 
t to ~ oz. per rod. 

2~ to 3 bushels per acre. 
I?, pints per rod. 

i I March. 

I Feb. to 
April. 

Aug. to 
Sept. 

April to 
~Iay. 

Sept. and 
Oct., also 
:'tIarch. 

April to 
:'tIay. 

Aug. to 
tiept. 

:'tIar. toAng. 
according to 
kind grown 
and district . 

.. I 
Sept. toNov.1 

,Springwheat: 
iDee. to April. I 

I 

Weight;if Good~ I
~-.. --·---·-
_:~er Bu'he~~ 

64 to 66 Ib8. 

18 to 20 Ibs. 

54 to 58 lbs. 

50 to 521bs. 

Shelled seed, 
60 to 651bs. 

64 to 68 Ib8. 

63 to 65 Ib5. 

('2Ib8. 

501bs. 

fiO to 64 1bs. 
Spring wheat 

6fi lbs. 
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------- ----I------·----~---I------------------·- -~-

_ s~a~~e~~i~~__ -~r:cedin~~oP'--.i __ ~I:nU:_~~pPlY::_AC:~ __ _ 
11edium soils, reten· 

tive of moisture. 

Deep, retentive 
loams. 

Rarley or oats. 

After any crop. 

! ;3 ewt. super., 2 cwt. sulphate of i potash. 

i 2 cwt. sulphate of potash, 3 cwt. 
I basic super. 

Friable loams; the \Yheat, oats, cloyer, i 15 tons dung, ;) cwt-. basic slag, 
deeper the better. or cabhage. III 3 0wt. guano, and 2 cwt. suI· 

pha te of potash. 

~re(lium to heavy Usually grown as 12 tOllS dung, with ;{ ewt. super., 
loams. catch crop after 2 owt. kainit in autumn and 

Light chalk and 
loauls, never on 
heavy, elayey 
land. 

Calcareous soils, if 
not too dry. 

Light calcareous 
soils. 

Ca lC(Lreotls soils; 
sown on stubbles. 

1Iediulll loams, well 
manured. 

Heavy, retenLh-c 
loams. 

1 __ - ___ . 

potatoes, peas, 1 cwt. nitrate in spring. 
etc., to prO\-ide 
sheep feed in 
spring. 

Rarley or oats. 4 cwt. super. and I cwt. sulphate 
of potash. 

\YIlCat, oats, 
barley. 

or J 3 cwt. super., 1~ awt. sulphate 
of potash at time of sowing. 

Rarley, oats, 
wheat. 

Any straw crop. 

Wheat. 

elm-er, roots, 
bare fallow. 

or 

or' 

5 awt. slag, 1 cwt. sulphate of 
potash. 

5 to 6 awt. l)(Lsic sl&g in autumn, 
2 to 3 awt. guano in spring. 

25 loads short dung, 5 cwt. dis
soh'eel bones, 2 owt. sulphate 
of potash. 

Plough in l2 tons of short dung 
together with 3 awt. super, aud 
5 awt, kainit ill autumn, 1 I, 
owt. nitrate ill spring. ' 
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Crop. 

Cabbage, garden 
field 

Ma~gcls 
Potatoes 
Turnips 

• 
i Distance between I /Distance bet,veen i 

I 

Rows. Plants. 
________ L __________ _ 
, ~ 

18 to 20 inphes 
24,,:m .. 
18 " 20 
2~ " 24 
15 " 18 

Exctrnples 

15 to 18 inches 
18 " 22 
12 " 15 
n ., 12 
!I " 12 

If, in Scotland, Potato oats produced 69~- bu~. per acre, 
Berlie 55i hus., Hopetoun 521 bu~., Sandy 47 t bus., Early 
Angus 47 i bus., what was the average yield per acre I 
(A 118. 54:! bus.) 

If 1 ac. of Potato oats produced 60! cwt. of straw and 
1 ac. of Early Angus produced 54~ cwt., what was the average 
yield of straw per acre? (Au.'? 571\- ewt.) 

If red clover contains 21'9 per cent. of albuminoids when 
cut young, but only 9'5 per cent,. when old, to what extcnt 
have the albuminoid,., depreciated? (AilS. 12'4 pel" cent.) 

1001b8. of good oat straw, cut green, contains I} Ib8. oil, 
4 Ib8. albuminoid8, 10 Ib8. SUgftr, gum, and other carbohydrates, 
and from 20 to 30 Ibs. digestible cellulose. -What weights of 
these constitucnts would there be in 1 ton of such straw? 
(11 lIS. 28 Ibs. oil, 224 Ibs. sugar gum, 4-*8 Ibs. to 672 Ibs. 
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 fi per cent., and 
nitrogen from 1 to ·t per cent. 'What quantity ,of c:11'bon, 
oxygen, hydrogen, and nitrogen respectively is thel"e in 1 ql·. 
of wheat? (Ail.'!. 252Ib:-;.; 1681bs.; 25Ibs.; :J}to 201bs.) 

If white turnips contain 92'00 pel' cent. of water, swedes 
89'46 per cent" mangel;; 88 per cent., sugar beet 83'30 per 
cent., carrots 87 '50 per cent" parsnips 85'20 pel' cent" and 
potatoes 75'83 pCI' cent., what is the average moisture content • 
of tliese roots? (A uS. .'15 ·93 per cent.) ,; 
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In estimating the relation between the rainfall without 
s~pplemental irrig!"tion and the hay crop in two cuttings the 
following results wer~, obtained at -Wisconsin, U.S.A. ;-

" 
Year. fainfall, Yield 

t)Vo crops. per aCre. 

In. Lbs. 

1905 13'6:~ 4,0:28 
1906 17'05 4,U4:2 
1907 14'92 5,920 

What was the a,yerage rainfall and yield of hay over this 
period? (AnN. 1i)'2 in.; 4,863 Ibs.) 

Supplemental irrigation was found to increase the yield 
with practically the same arerage rainfall to R,746 Ills. pel' acre. 
\Vhat is the percentage increase of this over the average yield 
without ilTigation and what does it repl'csent in tons per acre? 
(Aus. 80 per cent. nearly; 1',3 tons increase pel' acrc.) 

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. \Vhat number of plants would be 
required pCI' acre if planted 3} ft., 4- ft., -!~ ft., and ;) ft. 
apart? Compare the cost of planting :3~ ft. apart ami 5 ft. 
apart. (A ns. 2; 1 nearly.) 

The cost of soil preparation and pl~\nts for plantations, 
together with cost of planting, will amount to £2. lOs. per 
acre where the plants are notched, i.e., slipped undor spade
cuts in L, T, or H shapes. The cost of notching alone is 
about 15s. all acre at 3 fL apart. -What is the cost of notch
ing 1,000 plants, and the cost of :;oil preparation and plants 
pel' acre l1t this distance apart 'I 

The cost of pit-planting with transplants in holes is more 
expensive. 'Tlm~ the total cost of plants and planting cosh 
about £3. 108. pCI' acre. ~What is the C08t of plants pel' 1,000 
if the cost of opening the pits and planting amount.~ to 88. 4d. 
pel' 1,000 and the planb are planted 4 ft. apart '( 
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Lf)'ESTOCll 

PRACTICAL experience in judging, handling, weighing, and 
slaughtering is the only sure way of acquiring accul'acy 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 Il weighhridge 
before entering the sale ring, the weight of the animal, or 
animals as the cllse may be, being recorded 011 a clock-face 
dial. 

\Vhile 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 7 Ibs. of offal out of every H Ibs. 
live weight. 

Butchers are frcquently heard to remark that such and 
such an animal "will die well," which means thttt 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 Ibs. live weight, SIbs. are carcass 
fit for human consumption j the remaining 6 Ih8. of offal 
being made up of hide, head, feet, tail, intestines, etc. 

\Vhile rarely e\'er used by practical men, the several 
methods of ascertaining the dea(l wt'ights 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 allimab, those of coarse g!"l)wth, or cows 
fattened out for killing, must not be taken as standards for 
measurelllen t. 

'44 
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'\ " 
1. 3leaSllre rOllnd the allimal close behind the shouldp)", 

To /~'8timate the TVeiyht q/ Cattle 

then along the haek f"olll the fore-part of tlle shoulder-bladp 
to the hone at the tail. Multiplj the square of the girth hy 
!j times the length, both cxpn'ssed ill feet. Di vide the 
product by 21, and the result is the approximate weight of 
the foUl" <{u:u·ters in stones of 14 11m. V(,l"y fat cattle weigh 

. '" , .....•..•..• _. __ . __ •.. " ..... ---- .. -- ... , B 

\ 

about '/5 to }o more, and lean cattle abuut 1\ to .. ?o less, than 
the result obtained by the above method. The foul' quarters 
are little more th:tll half the weight of the animal when living. 
The skin weighs about i\ 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 :-

j 

• 

(,,"= 4D 
t) ~, oj =- ~;) 

/WIJO 
I 

;")N\ 

'Veight=~ ,t. of 141hs . 
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2. Another method consists in multiplying the lengtll and 
girth in feet together, then multiply by 23 and divide by/It 
The result is the weight in imperial stQl1es. 

TIJUs ;-
• 

Lellgth " girth x ~1l . t -- 1-1- =.0 ll!Jp. S . 

3. The third rule, and Olle 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 ;--

Gi_r_i:JJ." x ~x_a fa~t(Jr (}3) == x imp st. 
100 . 

The following are particulars of the live weights, dressed 
carcass weights, and offal of champion animals at Smithfield 
Show. 

Fat Steer-

Live weight 
Carcass weight 
Huet, caul, reed fat 
Fat, gut f,tt, trimmings 
Tongue, tail 
Head, feet 
Heart, liver, lights 
Tripe, feak, reed 
Hide 
Intestines 

10 cwt. :2 qrs. 181bs. 
98 st. 5 

18 
20 
11 
52 
31 
79 
83 
18 

Fat Sheep (\Vether lamb under 12 months)-

Live weight 
Carcass weight 
Fat-
Pluck 
Skin 

3 qrs. 2i lbo. 
R st. ;{ 

-Ii 
± 

1:1 

I) 

I) 
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F~t Pig~ "-
Live weight 
Carcass weight 
Pluck 

Ox-
Taken from feeding stall and 

3 qr~. 15 Ibs. 
9 st. 5 

4~ " 

weighed 12 cwt. 0 qrs. 71bs. 
18 Ibs. Starved for 24 hrs. 11 cwt. 0 qrs. 

Shrinkage = 101 lbs. "" n per cent. 

Carcass, hot, weighed 
After hanging :?4 hrs., weighed 

Shrinkage = 13 Ibs. =:2 pel' uent. 

Ollal 
Hind quarters 
1"ore 
Bones and trimmings 

CaI'Ga&:; iVeiyhts 0/ Sheep 

80.) lbs. 
7901bs. 

44:; lbs. 
:i02 
306 
176 

I47 

Carcass weight of Cheviots 
Hampshire Downs 
Kents 

til':i pel' cent. of live weight 
58'4 

Mountain breed 
Southdown 
Suffolk 

56'4 
03'1 
60'0 
61'2 

From this it will be ~eell that the Kents give the lightest 
carcass wcight and the Southdowns the heavie~t. 

It is estimated on the average that pl'ime fat beasts will 
yield a carcass weight of 67 pel' cent. of the live weight. 

It is estimated that 1 acrc of very good land will maintain 
5 sheep, 1 to g cattle, 01' :2 horses; 1 acre of good average 
land will mlintain 3 sheep, lox, or 1 horse; 1 acre of poor 
land will maintain :2 sheep, ~ an ox, 01' t a horse. 

Air Space 1'equired per Hwd in Bnildings 

Cow byre 
Stable, opell-roofed -

with loft abovu 

(i00 to 000 c. ft. per cow 
1,:200 c. ft. pel' horse 
1,30U 
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Railway Rates for Livestock ,.. 
In covered cattle trucks-

Charge per Mile. 
1 animnl -
2 animals-
3 

. , 3d . 
5d. 
7d. 
9d. 4 

lld. 
Is. ld. 

For every animal over 6 in the same truck ld. 

Calf, accompn,nying cow (not above 224 Ibs. in 
weight) l~d. 

Pigs (under 224 lim.), sheep, and gmts-

Not exceeding 4 animals ;,<1. 
S lid. 

12 id. 
20 !lei. 

Flh' every Ii animals (or less) ahove 20 in 
same truck lei. 

Pigs (over 224 Ibs.), rams, and calves not excclll[ing 224 Ihs.--

Not exceeding 3 animals 3d. 
6 M 
9 hl 

12 9d. 
Fur evcry 3 animals (ur less) <tho,"e I::! ill same 

truck :2<1. 

The above are the minimum charges as for 30 miles. 

Foods 

No hard and fast rules can be laid 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 nutrient~ of any particular food. Further, 
the digestibJe ingredients of both manufactured and natural 
foods are never constant. 

The student will be well advised to study carefully U17.y 

l'eports that may come to his or her notice containing data 
'J 
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rf'~at\ve to feeding experimf'nts carried out in connection with 
the different breed1; of livestock. 

Much of the success attending the feeding of eattle with 
concentrated foods con~ists in g:oving a change of diet, in pre
venting wasteful and extrav'ltgant 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 f1nd 
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, OJ' sugar, starch, and 
oil, in rations for animals at various ages whether for produc
ing milk, laying on flesh, or for physical exertion, 

'Vhile accuracy cannot be attained in a mtion, it is 
nevertheless invaluable to follow the albuminoid ratio as fm' 
as is practicable, having regard to the digestibility of the 
nutrients contained in the respective foods. 

Alb1tminoid 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 RILtio=C+:.?1F · 

Where C = carbohydrates, F = fats, and A = albuminoid". 

Ex,-The composition of new milk is as follows :-
\Vater . ~7 per ecut. 
Fat :3'!ji) 

Casein· 
Albumen 
Sugar -
Ash 

3'45 
'65 

4,.50 

'75 

.nd therefore contains 4'1 per cent. nlbuminoids, 3'65 per cent. 
ftt, and 4'5 pet' cent, carbohydrates. 
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A 
.. Albuminoid gatio = C + 2~ F 

4·1 
--4·ii+~x 3·li5) 

4·1 • 
= 4·,J+g·I::d 

1 
-3·:~2 

=1:3·32 

:~·32 

4·1)1:Hi25 

132 

13 

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 :--

Young animals all milk 
Rapidly growing animals 
Oxen at rest -
Hheep at rest -
Fattening oxen 

sheep 
" pigs 

Horses at work (on maize) 
" in severe weather 

:Milking cows -

The average of the figures in the 
at about 1 : 6. 

Albumin· 
aids. 

to 

above table 

Carbo-
hydrates. 

;~--1, 

;;-7 
1-1, 
12 
9-10 
S-9 
7 
9 
4-5 
Ii 

works out 

The approximate unit costs of the nutritive constituents 
in feeding cakes and meals are as follows :-

Albuminoids 28. Sd. to 3s. 
Oil and fat - 2s. Sel. " :~s. 
Carbohydrates Is. Id. " Is. 2d. 

It is agreed that the value of each per cent. or unit of 
albuminoids and of oil is at least 2! times that qf 1 per cent. 
or unit of carbohydrates. 

Ex.-Find the cost of cotton cake having the following 
analysis :-

Albuminoids 
Oil -
Carbohydrates 

Total feeding units 

22·1 x2~=55·2 
5·2 x 2li= 13·0 

33·2 x 1 ~:~3·2 

101·4 
"I 
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C:omposition and Albllmilloid Ratio oj ,varions Foods 

C~piled by Chas, C~wther, M,A" Ph_Do, and issued hythe Universit~
of Leeds_ 

____1 __ _ 

" I 
I )igestible. 

Total i-~ --
Dry I Albuminoids. 

-_- I Carbo: 

, hy
Oil. I drates 

+ 
Fibre. 

J\tlatter. \ 

i Crude. True. 

Albu
minoid 
Ratio. 

Per Per Per Per Per 
Cent. Cent. Cent. Cent. Cent. 

Cotton-seed cake-
Decorticated - -; 92 
UndecorticatedEgyptian I 88 

" Bombay· 88 
Linseed cake - - - - 88 
Cocoanut cake - 89 
Soy bean cake - 88 

" bean meal, extracted 88 
" beans 89 

Linseed 91 
Locust bean meal 86 
"Maize germ meal 90 
Gluten meal 90 

" feed 90 
Rice meal 90 
Malt culma or coomhs 90 

I 
Malt - - 92 
Oatmeal - - 90 
Wheat, middlings 88 

" sharps - fi8 
" bran, coarse - I 87 

Brewers' grains (wet). fresh 24 
" ,,(dried) I 91 

Treacle or molasses - 78 
Meat meal , 89 
"'heat 87 
Barley 86 
Oats 
Rye 
~Iaize 
Beans 
Peas 

- .. 

I Straw, wheat 
rye 
b'arlev 
oat • 
bean 
pea 

87 
87 
89 
86 
86 
86 
86 
86 
86 
82 
86 

35-5 
16-5 
15 

34 
15-5 
14 

26-5 25 
Ii-5 17 
37 34 
3H 36 
:U-5 28-5 
18 17 
4-3 I 3'5 

12-5 S-5 
35 
23 

! 33 
21 

7 
IS'5 
8 

ll-5 
1:~ 
12-5 
12 
4'2 ' 

14-7 
5-5 

70 
10 
7-2 

10 
10 
7'5 

22 
19-5 
0'4 
0-6 
I 
1-3 I 
4 
4-3 

6 
ll-5 
6 

10 
12 
11 
10 
4 

14 

67 
9 
6-7 

9 
7 

19 
17 
0-2 
0'4 
0'7 ! 
1 
3-2 I 
3"4i 

8-5 
5'3 
4 
9-5 
9'5 
5-5 
1-8 

15-5 
34 

1 
10-5 
3-5 
2-5 

10 
1'5 
2 
7 
3 
:~'.) 
3 
1-3 
5 

12-5 
1-3 
1-9 
5'3 
1 
4'5 
1'2 
1 
0-4 
0-4 
()"Ij 

O-ii 
0-5 
0'7 

20 1:1-2 
20 2-1 
21 2-2 
:~2 2-2 
39 3-7 
22 I-I 
24 0-9 
20 2-1 
21 6-1 
70 21 
55 9-4 
42 1-6 
52 2'8 
49 10-6 
39 4-1 
63 11-5 
48 6-4 
56 5-:1 
50 5-4 
4ii 5-2 
10 3-8 
35 3-S 
55 

0'5 
65 I 7'fi 
64 10-2 
45 I 6-:l 
65 7-6 
68 11-1 
48 I 2-8 
53 3-:3 
:l4 !175 
35 I 90 
40 I .59 

40 
11-8 

39 
36 
32 i 10 
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Composition and Allnnm:uoir! Hatio oJ rariOl18 Foods (continul' .. l) , --------~--

Digestible. I 
----.-'--- -~~----' 

Tot~,' I ' ~lbu-
Dry , At(mminoids. Carbo- ) dlinoid I 

,\latter. \ ., hy- I Ratio . 

: Crude.! True. 

Oil. drates 
+ 

Fibre. 1 

-i C~~~ I d:~;t. Per Fer Per 
Cent. I Cent. Cent. 

Meadow hay, llll,dinm I 

(Iuality -
Clo\'er hay 
Pasture grass, }OUllg 

" 
01<1 

CIOl'er, green 
Vetches 
Lucerne 
Cabbage 
Rl1pe 
Turnip t()i" 
Turnips 
Swedes 
.\fangels 
Carrots 
Sugar beet 
.r el'usalem art ichokes 
Potatoes 
Milk-cow', whole 

skimmed 
separated 

" buttermilk 
e\ve's 
nlare's 

" :-::'0\V'8 

"'hey (from cow's milk) 

S(i 

S4 
~O 
~.) 

IH 
!Ij 

~4 
].) 

14 
12 
!I',) 

II';; 
12 
1:; 
~.) 

:21) 
:2.; 
1:2',) 
fi'ii 
!) 

!),:,5 
18 
!I';i 

18 .. 

2 
2 
]';'5 
(1'(; 

1'2 I 

O'S 
I)'S 
O'!) 
1'0 
1'1 
3'3 
:j'.3 
3'5 
.3'7 
I) 

2 
fi 
1 

fl 
:2 
() 

1 

I';' 
I)';) 
0';) 

0';) 

O':j I 

(hi 
0'5 
()':) 

0'2 
0'1 
I) 'I I 

0'1 
0'1 
1)'1 I 

O'J 
0'] 

;~', 

0', 
0'1 
0', 
t}-;) 
1';{ 
(j 

O':{ 

41 
:18 
10 
VI 
!l 
I 
$I 

1:11 
7'9 
:)'g 

9'6 
5'2 
4'4 
5'4 

I ;)'6 

(j 5 
;, 12'4 
Ii 32'5 
I' :JU 
!I lIS 

10 21j 
:2() ,I) 

Hi 41 
19 2\)0 
4', 4'1 
4'1; 0'5 
5 1'5 
4'2 1'6 
1':-; 3'4-
;"/ 4'4 
:') :{,2 
5 5'7 
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'\ "What is the ,\lbuminoid ratio of the following ration for 
feeding milch cows? 
----------- - ----j-------- ----1----------

Food. I J ~Il_)~lm. I CarLo- Fats. 
I InOlds. hydrat es. 

______________________ 1 __ '-- _____ ,_ 

Me/1dow hay -
Oat straw chaff 
Mangels -
Decorticated cotton cake 
Linseed cake . 
Maize meal 

I Lhs. Lbs. Lh .. , Lbs. 
8 0'32 3'28 0'08 
8 0'08 2'96 0'04 

40 0'44 :{'60 0'04 
3 I'OS 0';)4 0'28 
2 0'48 0'66 0'19 
3 0'27, 1'51\ I O'2,H 

--------I ----I-----i 

64 I 2'67 i 12'60 : O·!)! I 

Converting the fats into their starch equivalent hy multi
plying by 2~ (2'27 Ibs.), and adding this to the total number 
of pounds of carbohydrates (12'60 lbs.), we get [L total of 14'87 
Ibs., which, on being divided hy the number of pounds of 
albuminoids (2'67 lbs.), leaves a, quotient of 5J. The 
ration has therefore an albuminoid ratio of 1 : 5~. 

Find the albuminoid ratio of the following daily ration of 
a fattening cow :-

60 1bs. swedes. 
12 " hay. 
14 " oat straw. 

4 " crushed oatH, 
4:\-" uecorticated cotton cake. 

IOOlbs. swedes contain--
1'2,;; Ibs. albuminoi<ls; 'I lb. fat; 9~ Ibs. carbohy<lrates . 

. ', 60 Ibs. swerlcs contain-
1'2;j x '6 Ih. albs.; '1 x '6 lh. fat; 9';) x .(; lb. (:arbo. 

Similal'ly U Ibs. clover hay contain-
1:{ x ·1211,. albs.; 3 x '12 lb. fat; 36 x '12 lb. (;/11'\)0. 

141bs. oat straw contain-
4 x '14 lb. alhs.; 2 x '14 lb. fat; :3(; x '14 lb. carbo. 

llbs. cl'U,lied oats contain-
, ]0'4 x '04 lb. alhs.; ,,'2 x 'OJ Ih. fat; 58 x '04 lb. carho. 
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4,', Ibs, (lecorticatcd cotton cake contain-
~ 4! x '045 Ib, albs.; 10 x '045 lb. bt; 23 x ,(Jt.5 lb. carbo . 

. '. Albuminoids= '75 + 1'56 + '56 + '416 + 1'84;,,;=5'131. 

Fat = '0(; -I- '36 + '21! -I- '208 + '45 = 1·:~58. 
:'Iultiplied by 2i to bring it to;terms of carbohydrates 

= 1'358 x 2·5=:{·395. 

Carhohydrates= ,,'j -I- 4'32+5'04+2'32 + 1'031;= IS·415. 

Carbohydmtes -I- Fat x 2~= 18'41,j+3'39()'~21 '81. 

Albuminoid Ratio=5'131 
21'S! 

= 1 : 4'25. 

In feeding dairy cows it is estimatpd that those yielding 
2 gals. of milk per day require 2'5 Ibs. of albuminoids and 
12'5 Ibs. of carbohydrates; for those yiplding 3 gals. pel' day 
add '6 to the albuminoids and from 1 to 1'5 to the carbohydrates; 
and for those yielding -1 gals. or more per day MId '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 az'e stall fed in winter, 
those yielding 2 gals. of milk per day do not require more 
than -1 lbs. of concentrated foods j giving an average of -1 gals. 
of milk, 6 Ibs. of concentrated foods; and yielding 6 gals., 
8 Ibs. of concentrated foods. In fact anything above 8 Ibs. 
of concentrated foods will serve no useful purpose, while of 
hay, 15 Ibs., and of oat straw, 15 Ibs., may be given together 
with 40 Ibs. of roots. 

E,camples 

The composition of acol'l1S is approximately: \Vater, 56 
pel' cent. j nitrogenous matter, 35~ per cent. j fibre,. 5 per cent. j 
fat, 2 pel' cent.; ash, I:! pel' cent. \Vhat 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? (Ans. 2Ibs.) 

\Vhat would be the cost of 1 ton of acorns when as much 
as Is. 6d. per bushel is obtained, a bushel weighing appl'Oxi" 
mately 5G Ibs.? (AilS. £:1,) 
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, T,wenty pigs WE'rE' sent to a, ba,con factory; they were 
fasted 24 hI's. before being dispatched, and weighed on the 
average 208 Ibs. pel' pig live weight. They were fasted at 
the factory for anoth~r 24 hrs.; and the dressed carcasses 
were returned as averaging', 165 Ibs, a,-piece. ,Vhat was the 
loss per cent. on the live weight? (An". 20·7 per cent.) 

If oats are sold at 40 Ibs. per bushel for 18s. a quarter, 
what is the real price per quarter at their natural weight, 
which is 36 Ibs. per bushel? (Ans. 168. 2kd.) 

Farm Rations 

The following may be taken as typical rations per 1,000 Ibs. 
(or practically 9 cwt.) lim weight :---

For' Fattening Cattle-
66 Ibs. swedes (or 81' lbs. yellow turnips). 

7 " meadow hay. 
14 

" 
oa,t straw. 

4 
" 

crushed oats or maize meal. 
2 

" 
undecorticated cotton cake. 

2 
" 

linseed cake. 

For' illileh Cows-
Yielding :3 gals. per day. 

30 Ibs. mangels (or swedes). 
14 " oat straw (chaffed). 

7 " meadow hay. 
2 " crushed oats. 
3 " decorticated cotton cake. 

Yielding 4 gals. per day and on't'. 
45 Ibs. mangels (or swedes). 
14 .'1 oat straw. 
7 " meadow hay. 
4 " crushed oats. 
4 " decorticated cotton cake. 

Store C(dtle (1~ to 2~ yrs. old)-
56 Ibs. mangels (or swedes). 
14 " oat straw. 
2-4 " undecorticated cotton cake, 
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Horses (at heavy work)-
8-10 Ibs. oats. 
2-3 "bran. 

15·20 " straw chaff. • 
Hay ad lib. 

Horses (at rest)-
5 Ib8. oats. 
8 " oat straw chaff. 
6 " meadow hay. 

Sheep (per head per week)-
(fattening)-

120 Ibs. swedes. 
:3 " hay. 
2 " oat straw chaff. 
3 " maize meal. 
3 " decorticated cotton cake, and linseed cake. 

In-lamb Ewes-
120 Ibs. swedes. 

;} " hay. 
4 " oat straw chaf!: 
2 " oats. 
5 " linseed cake. 

Store Sheep-
100 IbN. swedes. 

7 " hay. 
2 " crushed oats. 

Pigs--
Fattening, per 100 Ibs. live weight 

2 Ibs. barley meaL 
;} " maize meal. 
1 lb. Hhat·ps. 

B1'eeding SOW8-

.'l lbs. sharps. 
1 Ih bran. 
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\ The following quantities of witter are required by animals 
for every 1 lb. dry matter in food ;-

Horse} 
:-iheep 
Cow 
Ox 
Pig 

Stal'ch J' alne 

2-3Ibs. 

4-6 " 
3-5 
6-8 

The feeding v,tlue of a mtion of foodstuff is often for 
convenience expressed by the weight of digestible star'eh 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 
vadous food constituents estimated in terms of starch ;-

Albuminoids 
Fat or oil 
Fil)re (pulped) 
Starch 
8ugar 

Starch = l·(),). 
'94 

2'25 
l'(},l 

1'00 
'87 

\Vhen, therefore, the average composition of ,t feeding
stuff is known its feeding value may be estimated by as
certaining the \'alue of it~ digestible constituents in t('rms 
of starch. 

For eX'Lmple, suppose a linseed cake contains 8 per 
cont. digestible oil, 30 per cent. digestible starch (+ fibre), 
and 20 per cent. digestible albuminoids. Then its Starch 
Value per 100 Ib8. =(8 x 2'2,5) +30 +(20 x ·94)=66·81bs. 

) 

The act-ual t::!tarch Value, howevel', 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, etc., 
and it is ob\'ious that the less digestible the food the lower 

,.will be its availability for productive purposes, or in other 
words, the lower its Starch Value. 

\ 
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Li1:e8toLk 
I' 

The cost of fattening oullocks per 100 Ibs. increase in live 
weight, increases in accordance with th,y age of the animal. 

Thus it is estimated that '£01' eyery 100 lbs. increase in live 
weight:- " 

Bullocks from birth to 6 months cost 9s. 4d. 

" 
6 to 12 months 

" 
17s. ltd. 

" 
1 

" 
2 years 

" 
228. 10id. 

" 2t " 
3 years " 25s. 8kd. 

" 
31. 

2 " 
J years 

" 
3Js. 3d. 

Similarly, while lambs can be grown to about 70 Ibs. live 
weight in from ten to twelve weeks, if kept on poorer food they 
may not put on morc than 35 Ibs. by the end of six months. 
Again in the case of pigs it requires two-thirds more food to 
produce an increase of 100 Ibs. with hogs weighing 300 lbs. 
than with those weighing 40 Ibs . 

. For every 3t los. 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 Ibs. of digestible 
organic matter are required to produce a similar increase. 



CHAPTER YIII 

DAIRY FARJIL.VG 

DAInY farming has advanced so much ou scientific lines 
during the past few years that whoever intends adopting 
this branch of agriculture as a Illeans of livelihood must of 
necessity possess such knowledge as will conduce to accul'acy 
in calculating, measuring, and weighing. 

There are few farmers who do not ascertain for themselve8 
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. Frolll 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 Ibs. of ash from the soil, of which S\) per cent. is of 
manurial value. 

Similarly 217 Ibs. of albuminoidsj containing 35 Ibs. of 
nitrogen, are removed. To return this quantity of nitrogen 
to the soil it would require 2 cwt. of nitrate of soda. 

It is estimated that of 25 Ibs. of digestible material 
required by a milking cow per day, IS Ibs. are necessary for 
the maintenance of the body, and 7 Ibs. 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 pel' cent. of fat, it is 

" 
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ne<.:es",ary to dilute the cream with a number of times its 
volume of water. /" 

Ex.-Take 11 C.c. of cream and place in a flask, and with 
the same pipette add 3:3 C.c .• of wate/ Next take 11 C.c. of 
the mixture and test as with mJk. Multiply the percentage 
of fat shown on the test-bottle by 4, which gives the percent
age of fat in the cream. 

If :)!. gals. of milk containing 3·0 per cent. of fat make 
1 lb. butter-

(a) \Vhat quantity of buttel' would ~~. gals. of milk COIl

taining 3,;3 per cent. fat make? 
(b) \Vhat quantity of milk containing 4 pel' cent. fat 

would be required to make 1 lb. of hutter? 
(c) \\That quantity of milk containing 5 per cent. fat 

would be required to nmke 1 lb. of butter? 

The acidimeter is used in determining the acidity in milk. 
\vhey, 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} normal caustic soda) IS 

nsed, 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, aftel' the addition of a few 
drops of phenolphthnlein, the alkaline solution should be 
titrated from a burette, meanwhile stil'ring the milk until tlw 
desired pinky tinge is produced. 

Then the numbel' of cubic centimetres of the alknJine 
solution use!i are 8ho~'vn on the gra!luated burette, i.p,., thl' 
number of cubic centimetres of ,\. normal caustic l'Ioda required 
to neutralise 10 C.c. of milk. 

FOl' example :-Supposing :2 C.c. of alkali are required. 
Then, since 1 C.c. will neutralise '01 g. (If 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, 
i.e., .:_) per eent. lactic acio. 

, 
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, E,mmplcs 

;{ gab. of shorthorn milk make 1 lb. of butter. 
~.} ;~- Ayrshj re 
2,;\,) GUL't'USCY 

11.' 2u tJ ersey 
"0 

16 [ 

Estimating the yalue of the milk throughout at 8d. pcr 
imperial gallon, and allowillg Id. pel' gallun for the separated 
milk, what are the vftlue;; of the re::;pectiye butters produced? 

If the price of milk, containing 3 per cent. fat and 8'5 per 
cent. of solids other thall fat, is ld. pel' pint or Sd. pel' imperial 
gallon, and allowing that the solids other than f,1t and the 
water in the milk are worth something, the butter fat can 
be reckoned at 2d. per unit after the first :3 pel' cent. of 
fat. 

\Vith the :tbove as it b:tsis, what would be the yalue of the 
following quality milks ;-

Milk containing 3'5 per cent. of fM. 
3'8 
4'0 
4'2 
4'5 
4'1 
5'11 

If milk contains 3'1 pet' cent. fat, 3 pel' cent. is removeu 
by the separator and 12 per cent. of the milk is removed as 
cream, what percentl1ge of fat is present in the cream '1 

In 100 parts of milk-

U parts of cream contain :3 parts of fat. 
1 part i 

llJ() parts 25 

Bl~tter Ratio 

To cfLlculate how much butter would be yielded from milk 
of known quality, aswming that 100 Ibs. of butter contain 
85 Ibs. of pure butter ff1t ;-

~(!e of fatin_1111lk _::: ~~_l()ss)_ x_l_()() _ {ll>s. of butter proclucecl from 
8.3 -)1)0 I hs. of milk. 
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Ex. -Milk cOlltain~ :1·4 pel' cent. of fat. 
butter woutd 100 lb~. of such milk yield," and 
be the butter ratio? 

or 

How much . .. 
what would 

We ha\'e S[' Ills. of butter fat in 100 Ihs. of 1>utter. 

" ] lb. -\?rP- " 
" :"J 111s. :lR~n_=.3·7fj " 

The percentage of cream taken from milk in ~eparating 
varies from 10 to 15 pel' cent., and must be ~o rcgulated thf1t 
the cream contains 26 to :10 pel' cent. of fat in sumltler awl 
autumn, and 30 to 36 pel' 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-

("to fat in milk -'1 loss ill sel'uratin,,) " 100 
----"/0 of crealilTake~----c_, ')0 of fat ill cream. 

Ex.-Milk contains 3'5 pel' cent. of fat, and l:.l pel' cent. 
cream is abstracted. 'Vhat percentage of fat would be present 
in the cream ? 

To find the percentage of cream taken off knowing 
both the percentage of fat in the milk and in the')crcam. 

The percentage of cream taken off 

Ex.-
(3'[,- '1) x 100 ~±<l",ll'a '; . 

:30 30 0 
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" 5f F. i", a st~ndard temperature for churning, when the 
_tmosphere registers the same tempcmture. For every 20 F. 
increase in the temperature of the air, lower the cream 10 F
For every 2° F. deere::se in the temperature of the air, raise 
the cream 10 F. • 

If the temperature of the dairy is 6::]" F. at what tempera
ture should cream be churned? 

If the tempemtul"e of the dlLiry il-; 46° 1". at wnat 
temperature should the crealJl be churned! 

A. gallon of milk weighs 10'3 lh;. 
gallons multiply by 10 ;tlld di \-i<1e the 
simply divide the number of lb.~. by 10'3. 

To turn Ibs. iuto 
produet by 10:3, or 

Couvert 340 Ibs. of milk iuto gallons. 

JIiI k 8ell in;/ ((eeor-diu!! to (J IUd it!/ 

A. sends 550 gals. of milk containing ;)'3 per Gent. fat 
to a Greamery. 

B. scuds 470 gals. (;ontaining ·1-:l pel' Geut. fat. 
lO&d. per lb. is paid for the butter fat in the milk. 
How much does each receive? 

A. Amount of fat pel' gallull = '103 x ;~ .;~ = '3399 Ih. 
\' alue pel' galloll =:~ '399 + '16\) -" 3~d. (abuut). 

B. Amount of fat per gallon ~ 'Im c. ~.:! = '~3:!li lb. 
\'<tlue per gallun= 4-'32li+ '211) = 4-1cl. (ahuut). 

A. recei \'CS :3jcl. per gal!ull-.j,;1j gals. at 3~cl. == £,J. 14-8. 7d. 

13. 

, 
Seeing that rich milk is of much greater value for the 

production of crealll, butter, Ol' cheese than poor milk, the 
majority of creamerieH mid cheese factories now purchase 
their milk, not at a fixed priG(_) pel' gallon, but according to its 
butter-fat content. 

,The following i,; a table of paYlJlouts fl'Oquently usod fol' 
this purpose:-, 
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in lIlilk. 
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Summer Price 
per roo lbs. 

Pence. 
;'iO 
51 
52, 
53, 
.')4 
;)~j 

.if) 
57 
;,~ 

5!l 
60 

\Vinter Price 
'" per roo lbs. t 

Pence. 

7'2 
73 
U 
76 
77 
7~ 
79 
80 
til 
8'2 

.A good ~epal'ator will remove all but '1 per cent. of f,~t 
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 sep,Lrateci, how would this yield compare wit.h all 

equal quantity of milk the cream hom which was collected 
from shallow pans 1 

If both butters produced are Hold at Is. 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 1 

Ex.--If, in testing milk for butter fnt, 10 C.c. of sulphuric 
acid and 1 e.c. of amyl alcohol are placed in a test-bottle 
together with 11 C.c. of milk, what proportion does the milk 
bear-

(a) To the acid? 
(b) To the amyl alcohol? 

N.B.--Sulphuric acid for 
specific gl'[lsity of 1'820 or 
alcohol '815 Ol' '816 at GO" F. 

testing milk "hould have a 
1'825 at 60° F., and amyl 

}. 

Richmond's Jlilk Scale 

.A. very convenient method of a.~certaillillg the total solids 
ill milk where the specific gravity or lactometer reading and 
the fat content nre known i~ by meanH of the Hichmond sliding 
scale. This is made in the forlll of a. ruler with a t;liding -"lip 
in the centre. At the left top part of the ruler is a ~cale of 

/) 
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tb~pt!ratures, and\immediately underneath on the sliding slip 
is a scale of lactometcr readings ranging from 22 to :37. 

Supposing that the \adometer reading of a sample of milk 
• has been taken, and the temperature noted, the corrected 

reading to 60° F. may be a~certained by moying the lacto
meter reading on the sliding slip of the scale in a line 
with the temperature at which the reading waR taken. For 
example, if the lactometer reading were 33 at Gr F., the 
33 on the lactometer scale should be placed in a line with 
60° F., when opposite 64' F. will be shown :33·fJ5, the 
corrected rending. Along the bottom of the ruler is marked 
a scale gh-ing percentages of total solids, aboye which on the 
sliding slip is another scttle of specific gravities or ladometer 
readings, and on the right top part of the ruler itself are 
marked fat percentages. 

\Vhen the corrected lactometer reading has been found, 
all that is necessary to determine the percentage of total 
solids present in the sample is to moye the sliding piece until 
the arrow on it points to the fat percentage known 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 rt·ading of which shows 3:)-[j:\ has a fat percentage 
of 3·4 per cent., then by placing the arrow agctillst ,3·4 
per cent. on the column marked fat it will he ~een that the 
lactometer reading 3;3·55 is in line with I :2·6 on the total 
solids scale, which latter fig-me denotf'.~ the percelltage of 
total solids present. 

Fonmy,(efoJ' Ascat(fillin_r1 7'otrtl Su1ids in Jli11.· 

\\'here T = per cent. total solids. 

Then, 

01' , 

G = specific gmvity or correctpd lactometer reading. 
F = pel' cent. fat. 
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Solids not fat may be obtained from the follJwilt'g 
formula:-

Percentage solids not fat = ~ect~ lactom-"tf)l'~:Ela(lill~i_+ pe_r:_ cll_nt:._f~ 
• 4 . 

Cost ql Jlilk Prodnction 

Winter months (1st Oct. to 31st March)-
Concentrated foods l~(l. p<'r gal. 
Hay Ind. 
Roots - l~d. 

Total cost per gallon :-Food. 4~d. ; labour. 'lid. = ",'cl. 

Summer months (1st April to 30th Sept.)-
Ooncentrated foods Rd. per gal. 

It is estimated that every cow producing only 400 gal·s. 
of milk or less per year kept in the herd entails the 10Rs of 
£1 per year, while the profit obtained from eYE'ry eow yielding 
800 gals. or more per year will amount to £8. 

Appl'oxinwJe Composition ql801W! D((iry Proclncf8 

LIQrms 

~---~- - --~~~\ -I ;,-~- :---1- '-:;;':Ii~~~kl ASh~1 Specific: 

ater' l a. asem. min. sugar'l ._ _ ___ I_~rav: .. I., 

8,'4 :n ~'~:-O'5! 4'651 0%11'03:211 Milk 
Skimmed milk 
Separated milk 
Oolo~trum 
Thiek cream 

\)()'l 0'8 3'0: (L\, 4'8 : 0'8 l'034 
90·J 0'1 ;~'2 I 0'6! 4'9 1 O'S 1'036 
,1-6 4·t HJ! l,j'S I .N I l·ti I OIJO 

(fOl' ']';,'0 ;31'3 I 1';\ I O':~ 1'5' 0'4 1'000 
sale) 

Thin cream (for i 64'4 
churning) 

i Clotted c~eam 3:~'5 
, Butter mIlk - - 90-95 

Whey - I 93 
Oondensed milk I 64 

(unsweetened) , 
Condensed milk' 26 

(sweetened) con
taining 30 to 40 
per cent. cane 
sugar 

I 0'6 3'0 28'0 i :N 

60'0 I 4':~ 
O'iH i :~·O 

0'1-0'4, 0'3 i 

I 

10-11 10-12 I 

8-10 10 

0', 
O'i, 
0';, 

1'0 ~ 
4'0 
.,'0 

14'0 

1;3-15 

~-2'5 

1'015 

1'000 I 

1'0341 
1'030 ' 

, ), 

» 
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BOLIDS 

• Albumin. mg .")a t. I 
water~-I----:~-I C:~~in I _\sh. I ~On~~iln~ 

--- ----'-- - --- - ------

Butter 
Cream cheese 
Soft cheese 

I
, Blue-veined cheese 

Hard-pressed cheese 

. 
11-13 ' 

- i 30-35 
45-50 
30-a5 

a4 

83-~8 
5i5-66 
20-26 
3:l-37 

31 

0'3-2'0 
4-i5 

1:>-20 
~5-30 
~9 

0'6-~'2 
1-1'2 
;{-4 

3';)-4'0 
4'0 

0'5-2'0 
0'7 
1-2 

2-2'5 
2-3 

The quantity of salt in butter may vary from '4 to 10 per 
cent., but in a well-made sample is usually from 2 to 7 per 
cent. There is no clear definition of a fresh 01' 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 mlves 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 1 
(b) Separates the milk, and churns the cream, obtaining 

280 Ibs. of butter and 600 gals of separated milk from each 
cow per year; and sells the butter at Is. 2d. per lb. and the 
separated milk at ld. per gallon 1 

(c) Makes the milk into cheese, aRsuming that 700 gals. 
of milk will produce 6} cwt. of cheese at 58s. per cwt. and 
560 galR. of ~vhey at ~d. per gallon 1 

1'0 calculate the Qucmtity if Green Cheese (hard)frorn 
whole .}[ilk 

The propOl·tion of both casein. and fat in milk will 
influence the yield of cheese, but the quantity of the former 
~nstituent 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 pe~ cent, fat),; tlw 
quantity of green checse produced from 100 lbs, of milk 
can be found in Ib8, by multiplying Vhe fat percentage by 
2,7, Similarly with poorer tluality milk the percentage of 
fat should be' multiplied hy :l ~'I order to ohtain the Ibs, 
of green cheese yielded per 100 Ib8, of milk, 

The following table by Richmond demonstrates the rate 
at which cream risl'c in milk, Milk with a fat content of 
3'73 per cent. wa~ weI] mixed and placed in \"es~ds 2.1 in, 
deep:-

PerceJltaye q/ _F,d at J)dlerent J)rpths 

Bottom 18 ill. 1~ in. (i in. 
Inch. I from Top. I from Top. ! from Top. 

Depth of Pe~ cent. I 
Cream. i· C'<H I 

JI) ream. I 

-------1--
In. I 

I) hI', 40 mill, 
I 

Z'SO 
1 a;; 2':\', 

;~'4,) ;{ ',);) :{'1iO 11'0 
"2'\111 "2'!lS 2'\)0 2'09 lZ'fj 

:2 
" 

30 " I 
1'\)" 

3 " :m 1'42 
2'0,) ! 2'7"2 2'7,) ZoO!) 14'2 
2'6"2 .).1'":'.) ~'7;) 2'0;; lid - ,-

4 30 I l';lO 
ti 30 I 1'"20 
i " 

:m 
" I 

0'\10 
24 U .. 0'"2:{ 

2',)S 2'02 2'GS 1'97 16'2 
2'5;' 2 ',)S 2'li:2 I'S9 16'8 
:2'52 2 "):{ ~';)r) 1'93 IS'2 
1'88 1'!ll) 1 '!ll) 1'89 23'5 

I ------~-- - - --------

GiYen the percentagp of fat in milk, ascertained by the 
Gerber butyrometer, nnd the specific gravity by the lac:tometer, 
the solids not fat ean be conveniently estimnted by the 
following furmula >-

Solids not tat = Ii: + F' -+ O'l-i, 4 ;, 

'Yhere G = lactometer degrees, F = fat pel'(,entage, 

The specific gra vi ty of cream III a y nlso bp ascertained by 
the lactometer, hut it must first be diluted ",'th an equal 
weight of separated milk, and the specific gravity of the 
mixture obtained, Then the originnl specific gravity of 
the ct'e1Lm before dilution mar be arrived at by multiplying 
the specific gmyity of the separ'ated milk by the specific 
gravity of tllP mixture, and di "icling the result by the 
difference hl'twe0J1 twice the gravity of tIl<' sqmrated lIIiih' 
and the gra "ity of the mixtUl'e, II 
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Spec~fie Gmrily 

Specific gmvity may be .lefmed as the ratio of the weight 
of a certain yolume of \t substance to the weight of an equal 
volume of pure distilled w~"ter, 'both measured at the same 
temperature and pressure; tbe specific gravity of watcr being 
taken as 1. 

Fo!' 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 (lisplaces. Placed in water at 
600 F. it will sink until the 0 of the scale is on a level 
with the surface of the II'ater, representing a specific gravity 
of 1'000. Placed in pure new milk at 60' F. it should 
read from about 28 to 32, i.e., n specific gravity of from 
l'028 to 1'032. For temperatures other than 60° F. nn 
allowance of 0'1 lactometer dpgree must he made for each 
degree Fahrenheit. 

To cnlcnlnte the P'l'essll?'e Itpplied to rt Cheese by II 

Screw Cheese Prl'ss 

:Measure length of All and AC, nnt! VE and DF III inches 
(see Fig. H). 

Let w = weight in Ibs. 

Tl I J (\\' x AD) DE len tota preSSlll'e on C leese = --~ x -1~F' 

Thus if IV = 20 lbs., All = 30 in., AC =:2 in., DR = 14- in., and 
EF' = :2 in. 

5 
, 1,q 

~q" :~O" l-i 
Then (otaI pl'l'ssnre Oil dlCl'Se=-~~--' 

~2HlO I1,s. 

In order to ascertain whether the use of milking machines 
tended to make the cows go dry sooner than when hand 
~lked, experiments were conducted between 1st Febma!'), and 
ilOth September with the following results :-
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838 cow,; milked hy Illaelline averaged ·j.5 lb. striptAng!f, 
each of 7'7 pOl' r:ent. fat. 

B 

A 

w 

, . 
FIn. 44. 



THE DAIRY 17 T 

J,:19il cows I~ilk('d by hand averaged ·Gil lb. strippings, 
each of (j'8 per cent. fat. 

Further experime)lts, but on different farms, between 
February and September re~ultetl as follows :-

2,451 full day milkings :Vy machine lweraged 26';;5 Ibs. of 
3'70 per cent. of fat per cow. 

10,604 full day mil kings by hand averaged 26'66 Ibs. of 
3'62 per cent. of fat per eow. 

~Which method of milking yielded the richer milk, and by 
how much more fat 'I 

Cumposition (!/801Jle Hrl1'd CheesA 

I ';\ all1e of Cheese. 

1-

\Yater. Fat. 

Cheudar· 
Cheshire 
Derbv 
Gl(lu~,e~ter (sillgk) 

(douhle) 
Leic~~tel' 

"'ater 

:i:l'9S :1:1'1.) 
:i.)·15 2\1':lH 
;j.j·OO 28'00 
27'(\6 27'12 
:i:l'7S 27'\9 
:;+'05 28':28 

Nitrogenous organic luat tpl' 

Non-llitl'ogenon:q organic IllattCl' 

Ash· 

-_._------

Proteins. 

28'1:2 
2,j':iS 
29'00 
:lS'OO 
:U'50 
28'54 

Sugar 
and 

Extra(;-
tives. 

O'\)(j 

;)'77 
4"()O 

:{·O;) 

a'2\ 
4'94 

Liquill. 

7S'So 
:2'00 
0'24 

\S'90 

i 

1 

I 

Salt. i Ash. ~-I 
-+ -----1 

[.1.} , 2'70 
\'7t, 2'57 
[.);") 2'S" 
\':26 2'9\ I' 

1'55 2'77 I 

1 .\ :2 ~. :1'07 _I 

TaUet. 

0'87 
['Oll 
2'1)6 

\)1,'0\ 
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LAfJOUR 

IT is exceedingly difficult to estimate the cost of such 
labour on the farm as is performecl by task or piece work. 
Much of the following data must therefore he regarded as 
approximate only. In th" earlitT ages labour was wholly 
performed by man with the assi8timce of the domesticated 
animals, such as the horse and ox, wherea,s at the present 
day machinery has to a very great extent superseded hand 
and horse labour. Labour·sa,-ing machines like tlH' self
binder and the hay-tedder, for example, will do in one day 
that alllount of work thE' perfol'lnancE' of which prcviously 
required from fifteen to eighteen men. The fact that some 
men are possessed of considerably more strength than otheJ's, 
also that horses vttry widely in age and breed, and the kind 
of soil and numerous other conditions intluence the perform
ance of similar operations in the field and elsewhere, renders 
it extremely difficult to attain accuracy in cstimating labour. 

The allotting of piece 01' 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 quantiloj' of work 
in, say, two hours, it is then easy to estimate the seale of 
wages for the eompletion of such work. This is the caKe 
with hoeing and many other farm operations which may 
extend over many weeks. 

A system of labour comibmts 1m,.; been arrivcd at in which 
1 represents the ability of 1 man to complete 1 acre 01' any'" 
other unit on which the price is basucl per day. FOl'l'xmnple, 
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,if aCman can do ~ acre per day the labour constant is arrived 
at by dividing [he dny's wages by '5, so that if 3s. is the 
current day'" wage the co~t i~ tis. per acre. 

, 
Soil 'l'illfules 

• < 

The cost of varIUUS "oil operations may be estimated if 
we take as our standard a pail' of hor,,(~s ploughing 1 acre of 
medium ground with a 9-in. furrow. Allownllce would have 
to he made for pace, and where the alllount of " short" work is 
exceptional, as the less turning at the end of the furrows the 
greater will be the acreage completed. \Yhere three or more 
horses are used an extnl man or hoy must hp employed. 

The cost of ploughing depends upon the number and 
quality of horses required, the amount ploughed per day, and 
the eharactel' of the soil. Easy wOI'king land will not require 
more than a pair of horses, whereas hard ground and stubbles 
may require three horses, and stiff cl:Lyey ground four. The 
amount of ground turned over in a day varies from ~ acre 
with two horses to I} aCI'efi with n pair team. The width 
of the furrow IS an important factor, and may vary from 
9 to 12 in. 

(Jmnncl Wurk 
lJi{jflill(j~ Cost per ~ \.cre. 

Tu turn O\'er soil with spade 2 t() 3 in. withuut using 
the fuot 128. to 158. 

Tu dig 5 or (j in. deep using the fuot . 258. 308. 
To dig 9 to 12 in. deep using the f(lot 408. " 50s. 

From 14 to 21 days are required to 'lig an acre. 
Double· digging or hastard trenching - £4 to £5. 

Trench.diggina (Top spit, ~d. per rod l 
" "\. In trench, ad. per rod J 

Turf .digging 

PlOllyhillfj-
1 man, 1 boy, ;, horses (~ to 1 acre [lcr day) 
1 man awl:.! ho]"ses 
Breast· ploughing old sainfoill lea 'Lfter l"iLftcrillg with 

double furrow pluugh 

£5 " £7. 

80s. 

15s. to 20s. 
9s. " 12s. 

,. .. Raising ridges with single plough 
tlplitting ridges with single pluugh 

15s. to 208. 
:.!s. 6d. 
:.!s. 6d. , 
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Steam Diaaa-
5 to a acres per ,liLY, S to lU in. deep 

Steam Culiiratil1fj-
I <tere per hour, U in. deep, Ollee ()\'er 

t\\'iee over 

Steam 1'lOllfjh,ng-
S acres per day, !l to Sin. decl', two engines 

Stwm Dra~l·harrowing--
30 to 50 acres per day, O1lce O\·et· 

tWlc:e over 

Cost pe: ~\cre , 

12~. 

7s. to lOs. 
128. " 188. 

I:!s. 

X.E.-The cost or carting cual and water and cost or coal shonld 
be added. 

Cliitivatina-
3 or 4 horses, culiinltor 4 ft. wille, 4 to fj acres Pel' 

day 
2 horse's, ,'i·tine cultiyator, :~ acres );ler clay 

HarrOlm:ng-

4s. to (lS. 

3s. 

Drag-2 horses, 7 to 9 acres per day· 1 s. ;~d. to J s. 6,1. 
3 horses, S to 10 acres per day 

Zig·zag, 2 horses, 10 to 12 acres per day 
Seed harrows, 1 horse, 12 to 14 acres pel' clay 
Chain, 1 or 2 horses, 10 to 12 acres per day 

Rolling-
Cambridge, ;3 horses, 7 to 10 acres per day 
I·horse roller, 5 ft. wide, 8 acres per day 
2·horse roller, f) n. wide, S to 12 acres per day 

J[an1~1'ing 
D1£n!)-

28. to as. 
Uel. " b. 
ad. " sd. 
I;el. " sd. 

Is. 4d. 
Sd. 
9d. to 1:;. 

Carting. Is. per mile per ton 
/:lpreading 2d. per load; Is. 6d. to 2s. per score loads 
Filling - 1 ~d. per load; 28. per score lOl1ds 
Filling and spreading. !Ii loads per acre. 
Turning, ld. per load, ld. to i'l. pCI' cubic yard m~asure,l after 

heap litter, Is. pel' score loads. 

Sowin!! artiJicial,< (broadcast ::Lt rate ()f ;:; ewt. per acre) 2s. (;d. pel' ton 

Son'ill,/ 800t • id. per bushel, 5s. per 11)0 bus. 

Spreading lime - .j,~d. per ton, 8 tOllS spread pCI' day 

.... ' 
A cart luau is abuut 1 ton, which is sufficient for' one !tol'se 
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tlJ pu.l, while a w~ggon yukell to two hl)r~es is seldom loaded 
beyolld 3 tons. 

SUI ring (tnd Plantiug 
• 

So\\"ing eurll, lH'oadeast, I ~ ael'e~ ~el' huul' -
clover, broadcast with barrow 
grass seed, by hand -

by barrow 

Co~t per Acre. 

ad. to 4d. 
ad. " 4d. 
ad. 
6d. tu 8d. 

Drilling corll, ~ men, I buy, a horo";;, S to I:! aeres per 
day Is. tiel. to ~s. 

Drilling tUl'l1il's, I man. I hurse, ~-ruwl'd (ll'ill, (i tu 7 
acres per Lla y 

Burning ashe" for drill, Ill. per hushel of ashes pru-
duced 2s. tu :!s_ 4cl. pel' cubic yard of 21 bus. 

Dibbling beans, according to distance apart :'s. to 8s. 
SeUing out plants S(l. pel' 1,000 
Planting cabbage, according to disk1llce Ss. to 12s. 
Setting plants--I man, with boy to pull amJ pml,Ue "codlings, 

will plant .5,000 to 7,(01) pel' d"y. 

Hueill.'l 

The cost of hoeing will largely depelll! upon the eouditioll 
of the soil and its freedom from weeds of perennial growth, 
such as couch, knotweed, COJlvolvulus, ete. Retentive soils, 
and others of a gravelly nature, which beeome hard and set 
after heavy rains, render hoeillg diffieult and expensive. 

Flat-hoeing mangels, first time 
swedes. 
eabbagcc, set out 
w'lOat 
peas 
beans 

" mangels, second time 
Singlillg, turnips or swedes -

" mangels 
Horse-hoeing, 1 n11111, 1 horse allll boy, a to 5 acres 
, .. per day 
Dooking and thistlein)( (extremely yariablel 

Cost per Acre. 

6s. 6d. to 12s. 
58. to 78. 6d. 
5s. ~, {)s. 

4s. " lis. 
;~s. 6d. to 5s. 
4s. to 5s. 
3s. 7s. 6d. 
5s. 6s. 
6s. 7s. ()d. 

Is. ()d. to 2s. 
2s. to 3s. 
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Harvestin.q and Thl'eshing q , 
Cost per ~\cre. 

Mowing with machine, meadow grass Is. to Is. od. 
by hand, water meadow 

meadow 
'"- 128. 

Iigh t grass crops 
clover or sainfoin 

IJarley ur wheat -
Cutting round tielcls (large areas) 

and fagging pea.s in .. ,,·-ads·~ 
beans and stuoking 
with scythe or hook, l1nd stookillg laid wheat 

or oats 
tying up, Htooking, ancl raking, wheat.-
with self-binder, 10 to 12 acres per day, incllHI-

5s. 
48. 
4s. 
:{s. 

1;8. 

7s. 

lOs. 
Hs. 

fis. 
.is. 
.)S. 

48. 

2d. 
to Hs. 

lOs. 

20s. 
128. 

ing string 4s. 3d. to 6s. 
After reltper, tying up wheat or oais 48. to 7s. tid. 
~tooking, ",iter binder lOd. Is. 
Pitching and loading 9d. " Is. 
Rick-building 10d. " Is. 
Thatching ricks 10d. to Is. per s'luare of 100 SIlo It. 

" when stra,," is (lrawn ;)(1. to 6d. per square 
Yelming (ll' drawing straw ad. per bundle 
Stacking grain 4s. to 5s. 

hay 3s. " 4s. 
One man will pitch ;),000 to G,OOO shelwes of corn per day. 
Two men with their teams with one hillder will cut from 10 to 

16 ac. per day, working in alternate shifts. 

Estimated Cost 0/ 'Threshing 

Hire of H horse-power engine and "drum" with driver 
and feeder -

Coal and oil 
\Vater carting, 1 man and horse 
3 men pitching on rick -
1 man attending to sack~ 
1 man and 2 horse>; removing corn 
Usc of straw elevator 
2 men on straw rick 
Labour in remOyillg chaff, man 

£ .-.:, d. 

1 15 I) 

0 8 0 
0 7 6 
0 7 0 
0 2 0 
0 i'i 10 
0 ,l I) 

0 5 I) 

0 2 Ij 

3 18 10 -If engine and machine arc part of the equipment of 
I 
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tije f ~rm, the us~ and wear and tear clLn be put down at 
£1 per day. 

Threshing, Is. 6d. to 2,.,. 6<1. per qUitrtcr . 

• 
Jla;·J"etiny 

• 
Preparing crops for market, contradol' finding engine and 

machine <tilll feeder. 

Threshing hy contract-wheat 
barley 
oats 

Winnowing 
Hcrecning 

Is. 4,1. per fir. 
Is. :2d. 
lOci. 
2d. 
2d. 

Cost of delivering com a distance of 2 miles with 1 waggon, 
2 horses, and 2 men, assuming 32 ql's. of wheat, 30 qrs. of 
barley, or 36 ql's. of oats per day, would amount to 2 horses 
at Is. Sd., and 2 men at 2,.,. 6<1. = 8s. ~d. 

Raising and StOl'iu!I Root Crops 
Cost per Acre. 

Swede lifting 79. Gd. to lOs. 
Mangel pulling, and throwing on to eart Ss. Gd. " lOs. 

" and putting roady fOl' filling US. to 9s. 
8s. " 98. Pulling, cleaning, heaping, and covering swedes 

Heaping swedes aml covering with earth and straw 
Co\'ering triangular heaps, Ii ft. wi,le at base, with 

78. 

straw and 8 in. of soil 10,1. to Is. pel' rod in length 
Carrots, lifting and filling into !:art 20s. to 259. 
Potato raising by hand 30s. 

by digger - lOs. 
gathering after ploughing L,)s. 
(Jigging, g,l,thering, and f1ilin;,!' ('arts 20s. to 2:;8. 

Jliscd1anc(llls 

Hedge trimmillg (two sides) -
cleaning 
cutting 
laying - ud. to Sd. 

" tl'innning of 1 year\; gruwth 
.;,' " 2 years' 

SE(tting quicks 

4d. per chain 
7d. 
3d. to 4cl. pel' rod 

pel' pole, 2s. fjd. pel' chain 
2,d. per chain 

G~. " 
Is. Id. pel' pole 
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6d. Iwr cha;p Scouring hedges 
Stone breaking 

dykeing 
picking 3d. 

!ld. to 28'. 6d. per cubic yard 
1 s. 6d. per lineal yard 

per bushel, or 18. per cubic yard 
) 58. each Gate hanging -

<Jate, or slat hurdle 
Faggoting 

28. per doz, to make, sold at lIs. to 12s. per doz. 
, 48. per 120 

.\Iaking faggots 
Trussing hay, 2 tons daily 
Thatching cottages 
Ditching (digging) 

(cleaning out) 
'\101e catching 

Dminill.'{ 

Digging 3·ft. drain in uniform clay . 
Laying pipes ill trench 
Dr"ining (:~ ft.), cutting, and filling, 

nuLins 

" eyes 
levelling, "nd returfing 

Li1"estock 

6d. per score 
4s. per ton 
48. per square 
iid. per pole 
Sel. per chain 
Id. to 2d. each. 

1d. per yard run 
~d. per rod 
2s. per chain 
28. lid. 
6d, e"ch. 
:M, per <"lmin 

Stockmen and shepherds arfl often paid a bonus in 
addition to their weekly wage, whieh may also inc:lurle house, 
garden, etc. 

6d. for each l"m b weaned. 
9d. to Is. for every pair of lambs weaned. 
Is. for every ram 801d (on ram,breeding farms). 
:irl. for each pig weaned. 
Is. for every calf weaned. 
58. for each foal born. 
Bd. for every couple of fO\ds marketed. 
Id. or 2d. for e\'ery score of eggs collected. 

Pasturing cow 28. 6el. to ;'R. (jd. per w<'ek 
To take full charge of C()\\'S awl fin,l 

milkers 
Cuw attell(lance in milk 
CO\\' on winter kCl'p in stall 

Pasturing horse 

Is. 6ll. per CO\\' per wel'k 
lOLl. per cow per week 

sheep 
Sheep dipping 

h:lon.lilllf 

7s. per wcek for 2S wCt'ks 
:!s. tkl. to :k PCl" ,,'eek 
lid. per week 
Icl. each 



~eeff shearing 

LABOUR 

;'8. iJd. per pcore for stock sheep 
45. "nutrket " 
special, -is. Ii,]. to 5s. per score 

A skilled hurrlle-nlaker can. make 9 wl1ttle hurdle,; pel' 
day of ten hours, and is paid,at the mte of 4s. pel' dozen. 

(a) How long would it take him to make 13 doz. of ;,;uch 
hurdles? 

(b) What would be his earnings pel' week of G days? 
(c) 'Vhat would the hurdles be sold for at £3. lOs. per 

load of 10 doz. ? 
In the manufacture of a gate or slat hurdle, 7 spars 

or slats are used, together with ~ braces and 3 uprigl)ts, 
the cost of making being 28. per dozen, and the selling price 
lIs. per dozen. 'Vhat number of slats, braces, and uprights 
would be required foJ' the manufacture of 9 doz. of such 
hurdles, 1tnd what is the cost of making and selling price per 
hurdle? 

If the total cost of erecting a fence for protecting young 
hedges, and capable of resisting cattle an(l horses, with 
galyanised wire, larch stakes and strainers, is £10. Gs. for 
250 yds., while a fence needed only against rabbits, hares, or 
sheep of wire netting 3 ft. high costs £8. Is. 3d. per 300 yds., 
compare the cost of each pel' lineal yard. 

A good hoer taking a 5 ft. 6 in. to It 6 ft. stroke will hoe 
1 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 uf Scotland and elsewhere tenat'lts pay at the 
rate of 6d. per spade's casting of peats per annum. A spade's 
casting uf peats is 9 ft. lineal of l)('a t bank and 60 yds. lineal 
of lair of thepreadth of 9 ft. How lllueh area, therefore, docs 
one lair cover, and what would be the co.,t of !} spade.~' 

castings per annUlll for 7 years? 
If there are 30 barrowfuls of peat to :t cartload, and 

each barrowful occupies 1 sq. yd., how lllaIlY barrowfuls and 
how many cart-loads of peat would there be in each lair? 
•• If a casting is dug tu a depth of 3 peats or about 6 ft., 
~hat is the cubic euntent of a lair of peat? 
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DIPLE:\IENTS 

Implements 
Children attending rural schools, and tLiso many agricul

tural students, have little or no knowledge respecting the 
prices of ordinary tools and i'lllplements used on the f[tI'Ill. 

While prices can be a"c~rtained through the medium of 
trade catalogues, those who do not contemplate the pureha,'i0 
of implements would not be justified in securing catalogues 
merely for the purpose of providing themselves with this 
special knowledge j especially when it is known that the cost 
of publishing many of the 1110re ehtborate tm<le catalogues is 
a heavy tax on the manufacturer. 

The following data, although by no means complete, will 
be useful to teachers in fmmillg examples, and to students in 
affording them some iriea, if only approximately, of the cost 
of the commoner agt'icultuml impl(,ll1enb. 

BeehiYe, bar imma 
Bin 
Bindel' 
Broadcaster, curll and seed, f) it. \\"Ide -
Bushelmeasul'c -
Butter p:1per, gOOllljuality, per ream 
Butter worker 
Cake crusher 
Cart, general purposes, to carry au cwl .. 4-in. hy ~-ill. 

tyres 
Chaff-cutter, three klliYes 
Cheese press, double 

" single 
Cheese Yi1t, up to 50 gals. ')(1. per gallon, over ,30 gaIR. 

Sd. per gaTloll. 
Churn, butter, capacity Z~ gals. 

" rail\\"ay-
Clod crusher, or ring roller, width::; ft., Z:!-ill. cylin

ders, weight W";' c:wt. 
Cooler, milk, according to capacity, P.y., 40 gals. )"'1' 

~hour 
~ramming machine, puultry 
~l1)ti,"".t.m· 

£ 

('2 to '2 
:25 
13 
0 
0 
2 ., 
.) 

17 
£10 to 12 

7 
4 

:~ 

];j 

2 
:! 

l:! 

". d. 
() 0 

lO 0 
0 I) 

I;; I) 

7 (j 

6 H 
5 I) 

10 () 

10 (\ 

0 u 
lU II 

5 U 

10 0 
5 0 

0 I) 

10 0 
lU I) 

I) U 
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Cost of ilIiscellaneous Implements (continued)-

Drill, corn and seed, ten rows, ;; ft. ;) in. spread 
fifteen rows, 8 ft. 1 ~ in, spread 
three coult<lrs, ~"pd actapted for 

rows at 16 ang 24 in. apart 
manure am) seed, six coulters, wheels 8 ft. wide, 

for rows 16, 19, and 24 in. apart 
hand, \vith box and guide irons -
turnip and mangel, six rows, width i ft. 

Elevator -
Fork, digging 

hay 
Foster mother, for 60 chicks 

for 100 chicks 
Harness, set of, for cart horse 
Hay knife 

tedder 
Harrows for two horses, width 8 ft. (; in. 

Hen-coop 

for three 10 ft. (; in. 
light seed zig-zag, 8 ft. (j in. 
expanding chain, 8 ft_ by i ft. fj in. 
spike and link, n ft. by 6~ ft. 

Hoe, steerage horse, for three rows turnips, mangels, 
etc. 

pony, for light soil for one row, turnips, mangels, 
etc. 

£ s. d. 
25 10 0 
:31 0 0 

24 0 0 

31 0 0 
:3 () 0 

12 10 I) 

:3,") I) 0 
0 .t 6 
0 :2 6 
:2 10 () 

:3 0 I) 

8 0 0 
I) 15 0 
8 10 0 
4 I) () 

tj ,j 0 
:3 (i () 

3 0 0 
;{ 4 0 
0 3 (i 

8 10 0 

:2 13 0 
expanding horse, with fi"e tirws 

Honey extractor -
Incubator, for 50 egg" 

for 100 eggs 
Ladder 

3 ;) 0 
£1 to 2 0 0 

2 13 0 
£3. lOs. to 4 10 0 

9d. per ft. 
;\Ianure distributor, width g ft. 
;\lilk recorder 
Mower and reaper combined 
Pails, milk, 4 gals. 
Petrol engine (horizontal), 1 H.l'. 

(vertical), 2~ H.l'. 
Plough, general purpose, two wheels, for 

heavy Roil 
Olle wheel, for 

heavy soil 

light or 

light 01' 

18 0 0 
200 

£"Hi to 18 0 0 
070 

16 0 0 
26 0 0 

5 0 0 

4 17 6 
410 0 
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.. CosJ oj "llisceltunr{J1l8 ImplemeJlt" (contillued)-

Pulper, root, hand 
£ s. d. 

o £'7 lOs. to;) 10 
Pressel', laml, two wheels, 36-in, dialllctl'I' 

" threc wheelsl 42-in. " 
Rake, two-horse, lllauual deliver)' 

hay, single horse • 
Raves, cun-ed harvest 
Roller, flat, three cylinders, width 70ft., ~'ylillller 

diameter IS in., ~"cight 1O~ owL 
Sacks, each 
Sack barrow 

lifter 
Seed barrow for elm'er and gl'c1.rSS seeds, 

single box 
Scotch hands 
Sepan1tor, 44 g>1ls. per hour 
Scythe 
Spade 
Swath turner 
Scarifiers, wrought-iron, 1:{ tines, Willth 

Sin. 
Waggon, [",I'm 

'Vater b,uTow, capacity ;,0 gitls. 
\Vinnowing machine, width :24 in. 

l~ ft. Iyi,le, 

of cut 6 ft. 

i 10 0 
9 10 0 

1:, 10 I) 

£8 to 10 (I 0 
2 (I I) 

10 15 0 
Is. to 0 6 

110 0 

210 0 

3 15 0 
0 :2 6 

1:2 0 0 
5s. to I) 7 6 

0 4 6 
1:2 0 I) 

10 0 0 
3;; 0 0 

1 18 0 
() 15 0 



CHAPTEH X 

r A MIll 1'10 N 

FAIDI valuations m<Ly he regarded as of two kinds, nalliely, 
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 hy the farmer himself fo1' 
the purpose of aecUl'ately determinillg, 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 counties, doubtless due to the different 
and long-standing customs, also systems of farming in vogue 
through the variation in soil and climatic conditions. It is 
never an easy matter for a valuer to make all accurate valua
tion outside his own county, or the district with which he 
is familiar. 

Tenant right or outgoing valuation is a very cOlllplieated 
business, but the following y,Ll ues may aft'ord some guide 
although variations in price are sometimes eOllsiderable, 
caused by the scarcity or prevalence of various crops, etc., in 
different counties. 

Cultivatiolls.-Details of the acreage of the fields and 
the labour employed are usually supplied by the outgoing 
tenant. The approximate cost of the val;ious Hoil operations 
will be found on p. 17:3, and the value of the cultivations for 
the different crops may be estimated accordingly. For 
example, taking a erop of Ii ae. of swedes, this might L~ .!!. 
valued somewhat as follows ;- Ii) 

184 
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Ac. R I -----·--------r--
5 0 

Swedes :- I £ U. 8. 

£0 IQ () I Pluughil),; (:3 h~rsl's, -
i 0 5 0 2 Cultiyatcs 

0 ;~ I Dragging 
/1 0 ;, 0 Collecting weeds 

II 
0 2 0 2 Heay)' harrowillgH 
0 I () 2 Light 
0 2 6 2 RollingH 

II 0 2 Ii Drilled 
0 3 (I Seed 
(I 12 (I Artiticialmilnure 
0 4 () ;,! }Iorsc hooingH 

I (I 14 0 Singling and hand h()eing 
(I 16 0 Rent, nLtes, t'Lxes, etc. 

I £4O-!:i I :W :3 1- ~ I ')11 
.,-

, - .> 

Hay ilwl Sfl·(I/c.-\\-here thi~ produce constitutes part of 
the tenant right, the u~ual and mo~t convenient method of 
assessing the value is at cUIIsuming or feeding price, although 
in some districts it is taken at It market price. Consuming 
price in the case of hay is generally accepted as two-thirds 
of the market price. \Yith straw, cOllsumiug price mny be 
taken at from one-thil'd to two-thirds of the markpt price 
according to the locality, but more often a pric(' is fixed per 
acre for all nvemge Cl'Op of the different .~traw.'i, itS fulIows;-

\Vheat straw "aries fr<J1ll 7s. to ]fjs., "\'"rage J Is. lll'l' ilcre. 
Oat H~. tu Us., ~ometilll(_,S 1l10l'l'. 

Barley " ,';,;. to 88. 
13e<1l1 ur pea hauhll, if "alucd, is ;'s. per acre at the IllOot, 

Panllyrtrr1 J[II 1/11 re. - \Yhen the l1lanure i~ taken oyer by 
the new teU:'ilt at full nllLrket value, the price pel' load varies 
from 3s. Gd. to lis., including cost of labonr, or an aye rage of 
4;;. Gd., while the dung tha,t has heen applied to the laud 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 mal'ket pril'e plus cost of carting and spj'{~adillg. 
tl ... average pricp is :ls. (;(1. lwr load, or 7G~. per ncre, together 
vith cost of tUl'lling' itt, say, :3t1. per load, and spreading at 
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about 38. per acre. The size of a load i~ taken as 1 c: yd:' 
but it may vary up to as much as 40 c. ft. 

A1·tUicial J[anllTcs find Feediug Stl~frH. -The allowance 
made for artifi(;ial manure d~penrls up)n the kind of manure 
and to whitt extent it is exhaust.',)d by the crop. 'Vhere root 
or green crops are valued at either market or consuming price 
no valuation i~ made of the manure, while where the crop is 
valued at cost of tillage,., and seed, the whole value of the 
manure is estim'Lted. If artificial manure is iLpplied to ,1 corn 
crop ill the last year of the tenancy it is considered to be 
entirely exhausted, the only exception being undissolved 
bont's which are estimated on a three or four years' principle. 
'Vith 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.y., nitrate of soda and sulphate of 
ammonia, are 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, meal and malt culm fed 
in the last year of the tenancy, ,Llld 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 fed in the last year and one-twelfth of the preceding 
year. 

~al1cl I1njJ1·uremel1lo.-0f these draining is undoubtedly 
one of the most important, but the baHis of compensation for 
thi8 work naturally varies greatly according to the number 
of years over which it is likely to prove of service» 'Vhere the 
most beneficial results accrue it is estimated to last for thirty 
five years, or where le88 benefit is received twenty-five years, 
and lastly fifteen year". The amount", therefore, annually 
deducte(l for exhausted value will be ]:;-, }.~, and '1\. respec
tively. In the case of improvement by chalking the cost of 
carting and spreading with pit close at hand is Is. Gd: ~f!t' 
load or 2s. Gd. to :'Is. if carted for some (Ii stance, and ~1l1()th6i' 
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ls. u{ay Imve tu ~e added per lOtH] for <.:ost of dmlk, su that 
70s. may be regarded as the average <.:ost per acre. The period 
over which the benefit extend~, whether un pasture or amble 
land, varies from six Jo tw~nty' years and the compensation 
therefore varies accordingly. Twelve years lIlay be taken 
as a general average, aIlel the full value should be allowed for 
the first three years, as wry little benefit ensues until the 
chalk has been applied some time. Liming will cost £1 
per acre and remuneration will extend uver three, eight, tcn 
or even more years aecording to the eharacter of the soil. 

Ammal T'alnntioll.-This nduation or stoek-taking is 
usually made at the end of the year although some pl'efer 
to take it at the anniversary of the commenccment of thcir 
tenancy each year. 

Livestock are usually taken at the current market v;due, 
or in some cases it is preferable to plaee ,t definite ndue OIl 

the usual working and breeding stock of the holt ling each year, 
and value the selling sto(;k only at market price. 

JI((c/~inery, implemellCs, hnl'1wo8, etc., will all require an 
annual deduction of frum i) to 10 per eent. from the 
valuation made in detail nt the commencement of the tenancy 
to set off depreciation caused by welLr and tear. TllU~ the 
usual amounts to deduct annually arc as follows ;-

lJ'"aU[7oIl8, teo't8, etc., in general use 
Haryest an(l other carts uccasionally llser! 
l)lollgh~, culti \~<1tursl dl'(\~~S, harrows, cLe. 
1'hreshillg and winnowiug nla<.;hines 
~Iachille belting -

H to 10 per cent. 
;) 

5 to ll) 
5 to 71 

1.3 tu :20 

liny lind stl'WU is taken at Illarket value or at consuming 
Yltlue, nnmdy, two-thirds of market value. 

Carll, either threshed 01' in rick, at current market prices. 
(;:"01uiny aops at cost of prOlluction as for Tenant Right 

Valuntion (see an/II, p. 18-1). 
J'i1fayes for suc(;eeding crops at cost pri(;c (see p. 173). 
Dnny, if included ill tenant right, should be also included 

-in- the annual valuation accordingly. Otherwise the labour 
'on the sallle is only taken into account. 
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Feeding Stl~fli;, 3£mlUl'es, etc., in stock <ire valued at cost' 
price. If applied, un exhausted value should be estimated 
as in the case of Tenant Right Valuation. 

A properly drawn up b.tlmlfie-shd,t should be prepared 
showing in addition to the vahation 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, leES manurial value. This would vary from 
£2. lOs. to £4c per ton. Similarly, straw lllay be valued at 
from 20s. to ;-;Os. per ton j corn in the stack or ill the granary 
at its market value. 1\1:angels in clamp at t's. pel' tOil, as these 
could not be taken at selling price, but only at their feeding 
value. Wlmt, therefore, would be the value of the following, 
taking all average from the abon~ priccs? 

18 tOllS meadow hay. 
13 tons wheat stra\L 
8 tons oat straw. 

:30 qrs. wheaL at 3;;,-. 
40 qrs. oats at ~1s. 

1:2.) tons nlangels. 

Building Repairs 

Farlll buildings are continually undergoing repair, and H)I'Y 

often it is necessary for a farlller to have some elementary know
ledgc of building construdion. With regan] to the ordinary 
everyday repairs much information is contained under other 
headings, such as that of Labour, Drainage, :lHeasurement 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 
<Lccurately the <tmount and nature of the nmtel'iab required to 
complete such rcpairs as are nece,~sary. 

Tlw cost of maintaining all the building;; on a fann in good 
condition will, of COnt·Sf', depend on their :1ge, the care with 
which they have been fOl'll1crly treated, and the materials amI, 
method of cOIlstl'uctioIl. For those in good condition the cost) 
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Ibay iJe e~tinlated. itt about 10 per cent. of the farm rental, 
while for those of only a temporary character, <?r in a dilapi
dated condition, 16 to 20 per cent. should be allowed. 

TenantH from year /"0 YE:ar I~re genemlly liable only for 
dilapidations resulting from ac<.:ident, carelessness, negligence, 

• wilful and other damage that may arise from neglect. The 
following particulars give the ayerage 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 :-

--------

I---['~~::' 
*Bricklayer~ 

I 
£ ."t. ,"", d . 

Brickwalling, 14 in., worked fair ;{ 10 10 0 0 
both sides, ¥ place bricks and 
i stocks per rod ! ., All stocks .-, 10 0 10 (I () 13 11) I) 

Brick-nagged partitions, flat (I [ ;{ 0 ~ ;{ 0 ., 
(j .) 

(including timber), per yard I 
super. 

Brick.nogged lartitions, on 0 Ol! 0 7 0 2 6 
edge, per yar super. 

Baking out and pointing flat 0 2 0 I) () 0 8 
joint in mortar, per yard 
super. 

Taking down old brick-work, 
cleaning and stacking brieks 

:2 S 0 :2 S 0 

and linding scaffolding, per 
rod 

Taking do\vn, cleaning, and 4 I) 4 0 
stacking only, per rod 

PavinO' of floors of cottages am! 
outl~ouses with hard stock 

(J II S 0 ~ 10 0 ;{ (j 

bricks laid flat ill sand [md 
grouted in nH)l't.a.r, per yard 
super. ., Do., on edle, per yard super. 0 (} (J ., Ii 0 4 6 

Mason~ 
Taking down old rUaSOl1l'Y, I) 2 (I II 2 0 

cleaning and stacking the i 

stone, per yard ~bc 
(j Building IS-in. l' 19h ralHlom U () 

i u (I 0 7 [; 
walling, including ~caffolding, 
per yard RUpel'_ 

----- ~~'~----------~-

~ From Bright'~ " Agricultural RurYcy0I"s Handbook." 
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Labour. !\latcrials. I Total Cost. 

----- - ---_ -

:\1ason (colltinned)- £ . 'i. d. £ 8. d. £ 8 . d. 
Building random coursed wOl'bd ,0 :2~ 0 0 i () 0 9 0 

walling, per yard supcr. 
Flat pointing, per y:trd super. 0 0 !l 
Tuck pointing, per yard super. 0 1 3 
York stone step, ;{ ft. 6 in. o 1;~ 0 

x 9 in. x 6 in. each 
Do., coping, l;~ in. x:2~ in. per 0 :2 () 

foot run 
Bath stone window sill, 4 ft. 0 5 0 

x 8 in. x 3 in. tooled, 
weathered, and throated, each 

York stone sink, 3 ft. 6 in. 0 15 0 
x:2 ft. x 6 in., each 

:2-in. tooled York paving, jointed 0 0 0 () 0 0 i 0 
in cement, per yard super. 

;{-in. do. do. 0 0 0 7 0 0 8 0 
Taking up and relaying, per 0 :2 1r 0 0 6 () :2 6 
yard super. 

Pebble paving, 4 in. deep, laid 
in screened gravel, per yard 

() 7 0 

super. 
Tar paving, on 4-in. concrete, () 6 0 

per yard super. 
Asphalt paving, ~ in. thick, on (I 5 0 

concrete, per yard super. 
Drains-Excavating, laying, an(l 

filling in with-
Glazed socket ;{-in. pipes with () 0 4 0 6 () 1 10 

cement joints, per yard lineal 
Do., 4-in. do. do. 0 0 5 0 10 0 :2 :~ 
Do., 6-in. do. do. 0 0 6 0 :2 6 0 3 0 
Do., 9-in. do. do. 0 0 7 () 3 () () 3 7 

Carpenter-
Common lean-to ['oofs, per 0 4 0 I) 0 4 0 

square 
Common span roofs, ,,-ith pur- 0 Ii 0 8 0 14 0 

lins, per square 
Framed roofs, with purlins a11(l I 0 12 () 8 .p I :2 I) 0 

rafters, pel' square 
.Toists and I-in. board floors, I) II () U () :2 I) () 

wrought folding, per square 
Ceiling joists, per square I) :i 0 () Ii 0 () II 0 
B:trn floor, :2-in. oak plunk, listed () lIi (I 4 4 0 5 I) II 

and dowelled, per square 'c 

4- in. partitions, framed and II 15 () 10 () :2 [j () 

braced, and lathed :tnd plas-
>4, tered on both sides, per square , 

I 
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____ ~ __ 1_ Labour. 

:Jnrpenter (continued)
'Veather boarding, r< ~lgh, 

square 

i £ s. d. 
perl, 0 4 0 

I 0 5 0 Do., splayed edges, per squal e 
Ooors, ledged-
Ii-in. rough edges, shot, pel' 

foot super. 
Do., ploughBd and tongued, per 

foot sUller. 
Do., braced, per foot super. 
Do. do., and hung folding, 

per foot super. 
Refacing old doors, per foot 

super. 
Ordinary door frames, and fix

ing, each 
Deal mangers, I~-in. wrought, 

rabbeted and round capping, 
a in. x 2 in., per foot run 

Oak mangers, I!-in. wrought, 
rabbeted and round capping, 
a in. x 2 in., per foot run 

Feeding trough, per foot run 
'i',\'ll,\''i':;Y "'''~ '1,'.~\'i':;'1:--

Slates laid with 2'z-in. lap, with 
copper nails, per S(juare 

Do., strip and relay, per s(luare 
Pantiles laid dry, pel' square 

Do., pointed inside, per 
square 

Do., pointed outside, per 
square 

Do., pointing old work out
side, per square 

Do., pointing old work in
side, per square 

Old pantiiing, stripped, llew 
lathed, and relaid dry, allow
ing 20 new tiles to the squal'", 
per squilre 

l'lain tiling, laid to a 4-in. gauge, 
and fir laths, per square 

Do_, laid to a a;\-in. gauge, and 
fir laths, per st:1 re 

Do., laid to a :~- - . gauge, ,tnt! 
til' laths, per s Iuare 
If with oak laths add 

:ls. per square 

o 0 a 
004 

o 0 4~ 
o () ;) 

066 

o 0 n 

o 0 II 

o U 9 

o 7 0 1 

0
1 

o 
o 

I) 8 
o 4 
o 8 

I) 7 0 

o a 6 

o fi 6 

o 12 0 

I) 'i I) 

n 9 0 

o \0 6 

':Materials. 

£ .<. d. 
o 17 I) 

o 0 

() 0 6 
i 

o 0 G 1 

o 0 G 
006 

o 6 n 
006 

o I) 'i 

I) I) 6 

G n 

o 18 0 
120 

o S 0 

1:l I) 

lG 0 

HI 0 

Total Cost·· 

£ s. d. 
I 1 0 

5 0 

009 

o 0 10 

o 0 }(J;\ 
I) I) 11 

I) I) ti 

o 1:2 (i 

o ;3 

o Il 

o S 

l:~ 0 

I) S 0 
120 
1 10 I) 

9 I) 

(\ :3 6 

o ti 6 

IJ I) 

2 IJ 0 

2 ;j I) 
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--- ----- ----~-------~-,- -- ---~-,~-:- ----1------
1
,' 

______ ~ _____ . ______ I-:a:llf~ ! ~~~:=:: _ _I_~otal Co,,-

Slater and Tiler (contillued)- £ .<. d. 
Old plain tiling, stripped off, mw I .0 III ~ 0 

double fir laths, and retiiiug, I 
allowing 100 new tiles to the ; , 
square, per square 1 

Thatch, la.ying new coat of I 0 <1 0 
thatch on old materials, pel' 
square 

Sundries-
Lime-whiting walls, per yard 

super., each coat 
Do., ceilings, per yard super., 

each coat 
'Vash,:stop, and whiten, per yard 

super., each coat 
Render, float, and set walls, pel" 

yard super., each coat 
Sizing >1ne! preparing walls and 

hanging paper, per piece, 
Sd. to Is. 

Setting 8m>111 grates, each· 
Do., cottage ranges, each . 
(Bass, 21 oz., including glazing. 

per foot super. 

008 

Painting 

£ ..... 
010 

OW 

0 0 

d. i 
01 

1 

0 

4 

c ., d. 
1 8 0 

0 0 

0 0 l~ 

0 0 2 

0 0 3~ 

0 0 

050 
100 
006 

The surfaec 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 lb. of white paint mixed with oil, etc., will cover on wood 
about .Jet yds. super. the fiest coat, 6~ yds. the ~econd, and 
(it yds. each additional coat. 

1 lb. of red-lead paint, mixed and applied as a fiest coat on 
iron, will cover about 1) yds. super. The eo~t will be about 
4td. per yard for the first coat, and 2F" per yard for the 
second coat. 
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I i 

I 
1 Labour. Materials. __________ + _____ . I~l __ 

I ~ -_£ nates and Fences- I s. d. 
9·ft. fiel,l gates, oak, sawn, each 0 4 () 
])0., cleft, sawn, each I 0 5 I) 
Do., lnrch, sawn, each 0 :2 G 
Do., red deal, sawn, each 0 :2 () 
Hanging post, oak, 8 ft. x 8 in. 0 :2 (j 

x 7 in., and fixing, ench 
Catch post, 7 ft. x f) in. x f) in., 0 

and fixing, ecteh 
Ironwork, per set . 
Fixing posts and hanging gate. U 

per set 
-I-ft. oak wicket gates, each () 
Oak posts, per pair - . . 
Fixing posts and lULnging gatt', 0 

per set 
Stiles, with :2 oak posts, 6 ft. 0 

x 5 in. x 5 in., and 4 rails. 
6 ft. x 4 in. x 2~ i"., per sel 

:2 0 

.) 0 

:2 (I 

" 0 .) 

3 0 

Fixing do., per set . I) :2 (i 

;£ -'. d. 
0 II 0 
0 15 0 
0 7' (i 

0 5 (j 
I) 9 I) 

I) 6 (j 

f] :~ li 

0 7 0 

011 " 
Fencing, oak posts, !J ft. apart. I) 0 f) 0 :2 li 

mortised for 4 larch or elm 
mils, with intermediate up-
right, per yard run 

Oak park pale feneing, with 
:2 arris rails and oak posts 
9 ft. apart-

3 ft. high, per yard rUll 

4 ft. 
5 ft. 
f) ft. " 
Trillltlli;lg thorn hedgeH, pCI' 

chaiu 
-Filling up gaps in hedges, pet' 

perch 
Cutting, luring, and Ilntkin;:: 

goo,1 fence, per perch 
Cleaning out shallow ditches, 

per perch 
\Viring old thin fence, I wirl', 

pcr perch __ }. 
Do., 2 wire, per p';!'h 

193 

Total Cost. 

£ s. d. 
0 ]., 0 
I I) 0 
OW (I 

0 7' 6 
011 6 

0 8 6 

0 :~ 6 
0 ;3 0 

0 9 I) 

0 R 0 
0 3 0 

I)H 0 

I) :2 6 
o ;~ 0 

040 
() 4 6 
060 
076 

Id. to 3d. 

[Jd. " b. 

Id. to :2d. 

8d. 

Is. :2d. 
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Walls 

Rubble stone walls should be one-third thicker than those 
constructed of brick; 11 minimul\1 thi~kness of 18 to 20 in. 
being generally adopted for oll,tside 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 cubic 
yard about 35 c. ft. of stone, including waste, and 6~ c. ft. of 
mortar; but in mndom 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 :-

Partitions framed and braced 
Weather boarding, rough 
Nails and fixing 
Two coats gas tar -
Proportion of cost of foundations 

or about 4s. 9d. per yard super. 

s. d. 

17 6 
9 0 
3 6 
2 6 

20 0 

52 6 

The outside walls of farm buildings when constructed of 
brick may be of a minimum thickness of 9 in. for one story 
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, bt;ckwork is measured 
by the rod of 16~ ft. sq., and reduced to ~he standard of III 
bricks in thickness. In other pl1rts of England the cubic :'::l}rd 
is generally used as a standard of measurement. ' 
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One rod of br\ckwork = I6t ft. x I6~ ft. x 1~ ft. = 306'2812 
c. ft. = 11'34375 c. yds. 

One rod of brickwork = 272 super. ft., of the standard thick-
ness of It bricks. I ' 

The cost of mortar is usually about lIs. per cubic yard, 
estimated as follows :- 1 

3 yds. of s,md at 58. 
1 yd. stone· lime at lOs. 
Carriage and mixing (about) 

Cost of 3 c. yds. 

Cost per cubic yard = lIs. 

15s. 
lOs. 
Ss. 

:~3s. 

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 :-

',I 

Lime Concrete-
1'1 yds. gravel at 58. -
3 bus. Blue Lias ground lime at 9d. 
:'Iixing, whe7g, dt'positing, and ramming-

Cost per yard cube - -

f) 

3s. Bd. 
28. 3d. 
Is. 3d. 

98.0d. 

\1 Concrete if under 1 ft. thick, IS usually charged by the 
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yard super.; and if over 1 ft. thick b~; the yarel cube;' 
according to the nature of the materials. 

Concrete Gcment-
1'1 yds. gravel 'Lt 58 .. 
3 hus. Purtland cement at :!, I 

:\lixing, wheeling, depositing, and ramming 

5s.6d. 
6s.0d. 
Is. 3d. 

12s. 9d. 

or per yard super., 12 ill. thick, 45. 3d. 
6 25. l~d. 
4 Is. 5d. 



CHAPTER XI 

AGRICULTURAL ENGINEERING 

Engineering Formula!.-Almost 8\'ery standard calculation 
concerned in different branches of engineering is effected 
by the aid of formul::e; the reason being that to ascertain 
mathematical values of any material, structUl'e, 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 nn il'OIl 

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 place(l in very heavy 
testing machines, so accurately cOllstructed that not only 
may the bar be tested to destruction, but the actual effort 
which produceR this effect be recorded in Ihs. 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 formul::e 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 thJ 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 ~~lrstood together with the meaning of the 
terms and express21~. used in formulre. 

For convenience, in complicated formu!::e, letters are used 
[.fl \~ell as figures, and after the general problem has been 
,_orked out and a formula obtained, values can be given to 

197 
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I" 

these letters to obtain results in special" cases. Thus, a 

result of 2a + 3b might be arrived at. The values of these 
c' 

letters are known for spec~al eases, ~ and for the sake of 
clearness may be taken in thifij case as a = 2, b = 4, C = 6 ; 
the result will be :-

2a+31J 
c 

2x2+3x4 
--(-j--

4+12 
ti 
1fj 

(:; 

=2}. 

Animal Power 

The unit of power is that required to raise a definite 
weight a definite height in a definite time, 01' 1 lb. 1 ft. 
high in 1 minute. 

A 'Yatt's standard horse-power will raise ;33,000 Ibs. 
1 ft: high in 1 minute, or do 3:3,000 units of wOl'k (foot-pounds 
per minute). 

Horse 
Ox 
Ass 
:'IIule 
:'lan, pumping Qt' turning crank 

Wind Power 

Units. 

22,000 
16,930 
5,030 

11,720 
2,600 

The actual or effective power of a windmill may be 
expressed by the following formula :-

;\ 
Ax"3 Actual horse-power = --- '''-' 

1,080,w} 

'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 Find the Indicated IIorse-Power of a Steam Engine 

Let P = pi'essure of steam in Ibs. per square inch in cylinder. 
L = length of sJtroke in f(jet. 
A = area of pis on in' square inches. 
N = number of revoluhons per minute. 

Then I.H.P. = PLAN 
33000 

'7'0 Find E.lfectit·e 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 Ib8. 
R = radius to centre of rope. 

W = load in lbs. 

The frictional resistance overcome by engine = vV - P Ibs. 
vVork performed per revolution = (W - P)27l'R ft.-lbs., 

and B.H.P. =~_t{(W - P)n 
330()O 

vVhere n = number of revolutions of flywheel per minute. 

Power requ'ired to Raise Water 

To find the capacity of pump per stroke. 

Let n = numbi:~' of strokes per minute. 
B = bore i' feet. 
s = strol,e in feet. 

22 
IT = -,(, 
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Then capacity of pump in cubic feet pel' I'tlinute 

==(~yX7fX"X/l. 
The weight of a cubic f~~t or wa~kl' = 10 lbs. Therefore 

the above re~ult multiplied by 1(') will give the weight in lbs. 
of water lifted pel' minute. 

It is next required to measure the height through which 
the water has to he lifted. 

Let \V = lbs. of water lifted pel' minute. 
R = height in feet. 

WxH 
Then 33000 =thcol'etical power l'e'lllired. 

To allow, however, fol' friction in the pump the result 
should be doubled when deciding the size of engille required. 

J1Jetlwd 0/ ctscel't(tilliu!/ Capacity q/ Tanks 

The rule used tor finding the cubical content of tanks 
should first be applied thus (see p. 96):-

Lpt L = internal length in feet. 

\V = " width " 
D= " depth " 

Then Lx \Y x )) == capacity of tn.nk in cubic feet. 

To convert cubic feet to gallons multiply by 6'227 tllUH : 
.T c. ft. of water x 6'227 =y gals. of wl1tel'. 

To convert cubic feet to Ibs. multiply by 62'28 thus: x 
c. ft. of water x 62'28=y Ibs. of Wltter. 

Leather Belting 

P01l'er /1'a)1smitted Dy Bellin.y (R{clutl'(lsoll) 

The following fOl'Inula gives tlw pow(;'~n, translllitted by 
any belt-

(T-t)u 
H= 33000' 



LEATHER BELTING 

'where H = actual horse-powel' transmitted. 
T = strain in Ibs. on the pulling side of the belt. 
t = strain in Ibs. on the slack side of the belt. 

20r 

l' = speed of belt in feet pel' minute. 
"'hen a belt is doink its 'full 'wol'k, T will be the greatest 

safe working strain that th~ belt will stand; this is about 
90 Ib8. per inch of width for singles (more accurately 60 Ib8. 
to 120 Ibs. according to the thickness of the leather), and 
about 150 Ib8. for doubles (135 Ibs. for light and 160 Ibs. for 
heavy doubles). J n order that the belt shall do as much as 
possible, t must bear such 11 ratio to T that the belt just does 
not slip ovel' the pulleys. In pntdice t yaries from fr to } 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; ~. of T will he a safe I1verage value for 
t. Hence T - t will be on the avel'l1ge 4fJ Ibs. for singles I1nd 
75 Ibs. for doubles for every inch of width. 

Hence the following rule for finding the power that I1ny 
gi\-en belt should transmit:-

Multiply the width of the belt in inches by 45 if single, 
by 75 if double; multiply this agl1in by the speed in feet pel' 
minute, and divide by 33,000; the quotient will be the 
number of actual horse-power the belt will transmit. 

Ex. l.-Hequired the horse-power which a 5-in. single 
belt, running at 1,000 ft. pel' minute', will tl'l1nsmit. 

5.:':;~r)j~='7 H.P. ncftriy. 

Ex. 2.-'Yhat power can be transmitted by a 12-in. 
double, running at l,fJOO ft. per minute? 

<t 12 x 7_5 x 15()() =41 H. P. nearly. 
33000 

Ex. 3.~An example of the reverse kind: ,Vhat width 
must a belt he to transmit 20 H.P., the helt running at a 
speed of 2,500 ft. r/r minute? 

~x3ilOOn f" l"f' I 2500 x 45'= · Ill. near y, 1 SlIlg e. 

20 x 33002= il~ in., fthout, if double. 
2500 x 75 -



204 AGRICULTURAL ARITHMETIC 

Thpn 
Nxl' 
---=R. 

" 

... PITCH, 

\ 
'.' 

Fre.45. 

Ex.-A pail' of gears run together, the pIllIOn or drivel' 
has 20 teeth, the driven has 60 tcpth. The speed of the 
pinion is 100 l'cyolutions P(,l' minute, what is the speed of the 
driyen shaft? 

R=N x'_' 
n 

20 x 1O() 
- fil) 

~:~3'3 l'e\'s. per minute. 

This formula, like all others, may be changed to give 
different values thus :-

or 

or 

or 

NX1' 
R= n -, 

N='R_xn. ,. 
Rxn 

r=- N'-' 
Nxr 

n=--R,-' 

When a train of gears is running and it is required to fitrd·. 
the speed of the last driven, knowing the speed of the driver u 



TOOTHED GEARING 

tlr first pinion, th.e 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 df the dri~ers into the multiple of the 
teeth of the driven, multipli~ by the number of revolutions 
of the pinion, will give the speed of the last wheel, thus :-

This formula may similarly be changed to give different 
values as before :-

ur 

Dr 

N _ L{ X 11 X n.J x 11." x n., etc. 
0- I"xNxN"xN.etc. ' 

n x n',! x n:J x n.J.' etc. 
r= R x ~T X ~T2 x N-;;xN~-:Cie.' 

NxN:JxN3 xN., etc. 
n,,= "R-xnxn:Jxn" etc. xr. 

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 thc speed of the last driven wheel, 
assuming the speed of the first driven to be 100 revs. per 
minute, we have;-

lOx l;"ix20x 100 
R= 25 x 33 x 26 

= 13·7 revs. per minute. 

Formulce 
1'0 Convel·t Centigrade to Pahrenheit ,. 

The following are the conesponding fixed points on the 
above thermometer scales :-

• 

Freezing point " , 
Boiling point -
No. of degreEI betweell the} 

freezing and boiling points 
The ratiu between them is \J : 5. 

Fahr.o, Cent. 0. 

32 U 
212 100 

180 100 
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Thus to convert Oentigrade to Fahrenh~it multiply by 9,'" 
divide by 5, and add 32. 

Formula for converting O. 0 to F. 0_ 

N. °+3:2. . .' EX.-Oollvert .f0° O. to F. 0_ 

!) S 
~ 

lj of \\;Q+3:2 

=72+3:2 
=1040 F. 

To Com'ert Fnhreuheit to Centigrnde 

Subtract 32, multiply the remainder by 5, and divide by 9. 
Formula for converting F. ° to O. 0-

(F-32) x~. 

Ex.-Oonvert H9° F. to O. 0_ 

(149 -32) x £ 
13 5 

=U~x~ 

=650 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 pel' 
minute. Thus, if the number of times the b~:wl 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 ~y of the foregoing 
formula for finding the speed of toothed geaI':ng, although this 
necessitates counting the number of teeth on the various g~r., 
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. In the former the cost will lwerage 
about £50 for installingl 40 light~ and the petrol required to 
produce 1,000 c. ft. of gli~ will cost Is. 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 Is. 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 contmct 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 chtims arising under the \V Ol'kmen's Compensation 
Acts. 'fhey may also insure their lives, th,tt 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) 01' against los;.; from accidents 
happening to other people through their servants, horses, etc. 
(third party insurances), or ag,tinst 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 [tS 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 a,,'{reement 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 a~ insurance is spoken 
of as "a risk." For example, a farmhouse and buildings, if 
adjoining, would be one risk, but if the fa::unhouse were one 
side of the road and the buildings the other, each would ~ 1j:, 

separate risk. The same rule applies to stacks, if close to th(C,. 
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~Juildings 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 clttch fire, mllet with a'ccicients, etc. 

The tariff rates in EnglRnZ! and 'Yales for insurance 
against loss from fire are as follows :--

Hay, corn, and straw stacks 
Agricultural produce in or about buildings -
Implements and other dead stock 
Livestock against death from fire or 

lightning-
Household furniture in hrick or stone house 

roofer] with slates or tiles 
Farm buildings, hrick or stone, roofed with 

slates or tiles 

7s. Gd. per £100. 
7s.6d. 
7s. Gd. 

3s.0d. 

2s.0d. 

Is. Gd. 

'Vooden and thatched buildings, and the furniture III 

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 
'Yorkmen'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 rriuch 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 jVith milk, or when carting corn or coal, 
and to use his men when threshing on the farm without extra 
payment. 

I p;very agricur{urist employing any labour should note that 
jhe 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 u~ 
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 farmer who has the misfortune to 
have one of his men perm~nently d'l.sabled by accident has 
to pay that man half his 'wafges 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 nmres 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 12~ pel' cent. of the insured 
value of the animals. The insured 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 premiums 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 £7t per £100, reckoned on £40 as 
two-thirds of her market value. 

n is probably owing to these high Piemiums that so little 
livestock insurance is done in this country, but there is also 
the fact that ordinarily the deaths of the ~nimals take place 
singly and do not re-present any serious loss of capitaJ !\.t 
anyone time in the case of a farmer in a fairly large Will( 
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.of business. It is 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 n comparatiyely small matter. . . 

I 

Insur"['1!ce !?f IJol"ses 

The most important ri~k with horses to cover is the 
breeding risk. The premium for insuring a mare for £50 
is usually about £1. 15s., 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. 

\Vith 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, tritp, ami farm horses, two or more 
horses 

single horses 
Horses for light trade purposes in two-wheeled 

vehicles . 
Horses f~ light trade purposes in four· wheeled 

vehicles, also hunters 
Polo ponies, posting horses, or those let on hire 
Heavy draught horses, used for timber, coal, carting, 

etc., and by b!ilders, etc. - - -
Railroad, canal, cab, and omnibus horses 

4 pel' cent. 
0 

;j 

6i " n 
8)l 

10 

.. .It is usual ft the owner to carry part of the risk himself 
;~Jtt 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. lOs. per annum or for periods of 
six, four, or three months at £4, £3, and £2. lOs. respectively. 

Ratesfor OaBtration Risks:-' " 
One to three years old . cf4. -is. per cent. 
Over three years old . £1. extra per cent. for each year. 

Insnrin_q Poultry Applirtnces 

There is considet"able danger of fir'e 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 It 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. lOs. 
per cent. 

If the SlIm insured on agl'icultural propel-ty is less than 
three-fomths 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 reeoyered 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 insm:ed for £510, 
and damage is done through fire to the extent of £300, what 
amount can the farmer reeoyer from the company, bearing the 
remainder of the loss himself? I 



OHAPfER XIII 

"VlEASURE;JfE:.Y'l'S OF RICKS AXD l'LMBER 

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 :30 tons, has well settled, about 
12 c. yds. to a ton will be a fail' estimate. 

The majority of hay buyers, with pel'haps 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 tapo, then the height to the eaves, and 
the perpendicular height from the etwes to the top. 

Tho volume is then calculated as follow~ :-
To the height from the ground to the eaves, add one-third 

of the height from the eaves to the top j multiply this sum by 
the breadth, and that product by the length. This will give 
the contenh 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 ma,le rick of meadow hay will cut out 270 c. ft. 
to the ton. Tn the case of clover and sainfoin or other coarse
grown hays, a <t>ntent of BOO c. ft. to the ton is the average. 

, Any ricks that are brown through heat require a greater 
~ density to be allowed for, such as 250 c. ft. to the ton in 

2I3 
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meadow hay, and 270 c. ft. to the ton in field 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 jf thl) hay has taken rain in the 
making, as this causes it to lose its vt\·tue and consequently 
weigh lightly. 'f 

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, w, 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; h, 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-
1 II' h 
)'''1- - cubic yards. 

Iwh 
--.- -----. ~ trnsses. 
No. of feet per trnss 

l w h X IIlK. per foot d 
--ff2x20-= Luns an cwts. 

For circular stacks the mean circumferencc and perpendi
cular height are taken between the uppe~ p<trt of stack-bed 
and eaves, and to the latter is added one-third of the 
perpendicular height of the roof. The cO;iltents in cubic 
feet may then be obtained by multiplying the area equivakllt ~. 
to the circumference by the height. J 
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A simpler me~hod 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 fot· the cubic contents in feet, 
e.g., a stack having a circu,mfel;ence of 50 ft., height from 
stack-bed to eaves 10 n., and eave~ to top 6 ft., will give 
the following results ;-

Height = 10 + ~ = 12 ft. 
Then-

50 ft. circumference = 199 ft. area nearly, and height, 12 ft. : 
vol. = 2388 c. ft. 

or 50
5
X 2 = 20, and ~~_o_ = 200 . 

. '. contents =200 x 12=2400 c. 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 staeks 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. 

1'0 measnre (t circnlctr stack as in Fig. -!6. 
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 [trea of a section at the eaves 
DE in the same manner. To the sum of these areas add the 
square root of their product. 1\1 ultiply this by the perpendi
cular height III = CD, and one-third of the product will be the 
solidity of )he frustum ABED. 

Multiply the area of the section at the eaves by the 
perpendicular height IG = DF, and one-third of the product will 
be the solidity of tne cone DEG. 

To the solidity of the frustum add that of the cone, and 
the sum will bj the contents of the rick ADGER. 

I I Ex.-The circumference at the base of AB is 65 ft., the 
I circumference at the eaves DE 82 ft.; the perpendicular 
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height HI = CD 18 ft., and IG = DF 19 ft. How. many solid' 
yards does the rick contain? 

F 
c 

r------.-.--------

I 

D 
U __ . _____________ -;- -------- -- ----- - E. 

c 

FIG. 16. 

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. 4,7, which is bulged 
from the bottom to the top, from the following ~imensions: 

Girth at the bottom, AB = 38 ft. j CD 57 ft. j EF 68 ft. j GIl 

58 ft. j I.J 32 ft. The perpendicular distance between each 
section is 5 ft., and the perpendicular htight of the conical 
part JK.] 4 ft. 6 in. 

To measure a haYlitack hrtt'ini/ a rectani/ula~ base. 
When the stack is straight from the bottom to the eav~s, .. 

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 upper part as a tri-
angular prism. 

K 

J 
.-._----_ .. -

E. 

c 

Fw.47. 

\ 
\ 

\ 

H 

B 

F 

D 

Rnle.-Multiply the mean length at 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 .laves. 

To the area of the bottom add the area of the section 
1t 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 
10lidity of the 101'er part. 
I ,Next multiply the breadth at the eaves by the perpendi
mlar height from the eaves to the top, and half the product 



218 AGRICULTURAL ARITlnIETIC 

will be the area of the end, which, being raultiplied by the' 
mean length, will giyc the solidity of the upper part. 

:Finally add these two solidities together, fmd the ~um 
will give the content of the wJlOle,rick. 

EX.-In the accompnnying diagl'am of a hayrick, the 
mean length at the bottom is 'c(,O ft. 6 in., and the mean 
breadth 1 S ft. \) in.; the mean length itt the caves 46 ft. 

H 
r----~---------___,.. 

D E 

A ('. 

B 

3 ill., etnd the menn breadth 2G ft. 6 in. The perpendi
cular height from the bottom to thc eaves is 18 ft. 9 in., 
and from the caves to the top IG ft. 6 in. How many 
cubic yards docs the rick contain, the mean length of the 
upper part being H ft. 9 in. ? 

lilly (w(l ,stl'(/,I/; Wei!fht 

;{6 Il)s. <t\'oirdllpois of straw 
5ti " (\f olu lmy 
GO " of new hay 
36 trnsses 

= " lnISf'. 

~ 1 truss. 
= I truss. 
~'l load. 

Hay is called old after the C0l111nem.:ement of f-ieptember, 
when it has had time to settle and get tlwfoughly dry. A 
load of old hay should weigh 18 ewt.; a load of new 'hay. 
19 cwt. 32 Ib8. ~I 
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A load of straw weighs 11 cwt. 64 lbs. 
The weight of hay per cubic yard in the stack depends OIl 

the nature of the hay, its age, the size or the Iltack, and the 
part of the stack taken. It ,varip,s hom 112 Ibs. to 300 lbs. 
per cubic yard. 196 Ibd;. is an average adopted in the North; 
but in the South 224: lbs. 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. 

If not well settle,l 

If fairly well settled 

, If very compact 

Cubic Y<Ud:'i. 

Jl) 

S 

Round Stack~. 

Cubic Ya.rds. 

13 

II 

\) 

In estimating the weight of hny in a stack it is usual to 
multiply the length of the .~ti1ck by its breadth, Hond multiply 
the result by its height, all in feet; divide the total by 27, 
which will givc the uumber of cubic yards; divide the uumber 
of cahie yards by 8, 10, 01' 12, aecording to the condition of 
the stack, as per above table, and the result will be the weight 
in tons. In measuring the height, derluct two-thirds of the 
number of feet from the eaves to the top. For example, a 
stack 20 ft. long and 10ft. broad thus multiplied iH 200 ft., 
say, the height to the e,tves 10 ft., f[,om the eaves to the top 
6 ft.; two-th~l'ds of the last-nnmeu figure is 4 ft., leaving 2 ft. 
to be adrled to the 10 = 12, multiply 200 by 12 = 2,400; then 
divide 2,400 by :21, which gives nearly 90 e. yds., and 90 
divided by 12 (12, c. yds. = 1 tOll, as pel' above table) 
= I ~ ton~. 
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C:lbic Fe~~i~t~~iC ~~~~-I---,vei;b~-:~~UbiC I 
per Truss. \ per Ton. Yard. 

----1----- ----,.--1-- -- ---------
Remarks. 

200 
240 
260 
:280 
300 
320 

Cwt. lJr!:l. . Ll)~. l 
2 :.l 22 I Exceptionally solid. 
:2 1 0 Very solid. 
2 0 8 Solid. 

a 20 II ~ledium. f 
:3 8 J~ight. 
:2 :21 I 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. For this purpose it is customary 
to use a pole, the upper part, from 8 ft. or so up, being 
marked off in I-ft. or 2-ft. lengths. The usual length of 
the pole is U ft., for in the case of tall trees the WOOdll1<LIl 

can hold the pole up against the trunk 6 ft. from the ground, 
and so an even length of 20 ft. i8 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 sll<lden break in its uniforlllity of size and 
taper OCCUI"S. \\-ith trees of more than one main length 
this termination is c,tlIed a "stop." The lengths beyond 
this stop must of necessity be calculated by sight only, 
beal'ing in mind that the greater their distance from the 
ground the less will their length nppear. TI:uH a length 
of 12 ft. 35 ft. from the ground will look much shorter 
than one the sallle length only 15 ft. up. 

The quarter girth of the tree is next vbtaineu at the mean 
between the point and the base. In practice, however, it is 
usual to girth the tree standillg at from 5 ft. to (j ft. from the 
ground, which gives the medium girth of the lower 12" ft, 
Thell compute by sight the upper part of the tree, whic!.' 
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1'S fairly accurat0ly obtainc(l by practice. The method of 
measuring is by means of a strap on which are stitched the 
inches, each" inch" really represcnting 4 in. of actual measure. 
Two kinds of straps are in general use, one of which gives the 
actual quarter girth of jhe treee, 1~11\'ing the measurer to make 
his own deduction for bark, '.!lsually 1 in. to the foot in the 
case of oak and elm, and k in. to thc 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 wooel, but even for 
trees of the same kind. Given the quarter girth, thc 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, nre generally disregal'ded, the custom being to take 
account of the spire, i.e., the main tree, nnd one top, as, even 
with the most careful felling, extensi\'e brenking of the limbs 
is inevitable. 

\Vhile 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, sneh as tIl(' following:-

Quarter (~irth. 
In, 

G 
7 
S~ 

10 
1O~ 
11 
ll~ 
12 
12~ 
13 

Cubic Contents. 

~ of length ill feet. 

11 
12 " 
length in feet. 

+11~ 

H 
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Quarter Girth. 
In. 

13~ 
14 
14~ 
15 
15~ 
16 
17 
18 
19 
20 
21 
24 
27 

AGRICULTURAL ARITHMETIC 

. ' 
t' 

Cubic CO'!tents. 

length +1 
+i 
+not quite~ . 
+ just over ~. 
+} 
+1 

double the length. 
21 times the length. , 
2~ 
2;f 
3 
4 
5 

The above results can easily be tested by means of a slide 
rule. 

Jfeasnring Fallen Timber 

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 = 1 girth of tree at middle in feeL 
Y= at one end. 

y, = at other cnd. 
L=length of log in feet. 
e = cu bie contents of log in feet. 

Then-
c=L (0 +~+glr 

" Allowance is made for bark by deducting from each 
quarter girth. 

No part of a tree is considered timbfi unless it measures 
24 in; in circumference, i.e., 6 in. quarter girth. 

In London the sectional area of square timber is measured 
by means of the Oustoms or Queen's caliper~ but in DubJin,~ 
Glasgow, and other home and American ports, by strin", .. 
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'measurement, thl}t 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 cust(:~m 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 ~ per cent. of the truth:-

Content=c n 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. 

Qnarter Gi1·th J.vJeasnrement 

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. 

'!._- - - - - - - - - - - - - - _. 16 ft, - - - - - - - - - - - - - -.~ 

I" . 

6 f~ 
I) ) i \iI II \ I, 

FIG. 49. 

i1 
Thus, a log 16 ft. long and 6 ft. in mean girth would' by 
quarter-girth measurement contain-

J 

'J 
16x (~r =36 c. ft., 
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whereas the actual cubic contents would be • 
6 2 576 _ 

16x-=----=4D c. ft. (nearly). 
411' 12'566 

An allowance is also usually made for the bark, and 
nothing is paid for tops and br~nchet below the recognised 
timber size of the district. 

Prices of Timber 
Oak under 10 ft. 

" 10 and under 20 ft. 

" 20 30 " 
" 30 ft. and upwards 

55s. to 65s. per load of 50 c. ft. 
65s. to 75s. 

Elm under 20 ft. 
" 20 to 40 ft. -

75s. to 85s. 
85s. to lOOs. 
6d. to Sd. per cubic foot. 
8d. to !ld. 

" 40 ft. and upwards 9d. to Is. (the latter for only very fine trees). 

Per cubic foot. Per cubic foot. 

Acacia - Is. to Is. 6d. Larch !ld. to Is. 
Alder Is. Lime 9d. to Is. 2d. 
Ash Is. 3d. to 28. 6d. Maple 6d. to Is. Gd. 
Beech 8d. to Is. Plane Is. 
Birch Is. Poplar, abele or 
Box 3s. to 5s. aspen Gd. to Is. 
Cedar 2s. Bcotch and Rpruce 
Cherry - 8d. to Is. Fir 4d. to 8d. 
Chestnut (horse) Is. 6d. to 2s. Sycamore Is. 6d. to 2s. 6u. 

Spanish Is. to Is. 6d. vValnut 28. to 38. 
Holly 2s. to 4s. Willow Is. 6d. 
Hornbeam 2s. Yew 2s. 

The following may be regarded as the most useful sizes 
of wood for the farm, together with price per foot run :-

2 x 4 at ld. to lid. per ft. run. 
2 x 6 at l~d. to l~d. 
2 x 7 at 2!d. to 2~d. 
2~ x 7 at 2~d. to 3d. 
3 x 4 at 2d. to 21d. 
3 x 7 at 3d. to 3~d. 
3 x 9 at 4d. to 6~d. 

" "t) 

The 2 x 4 and 3 x 7 sizes are usually te~ed "batte~s,'~ 
and 3 x 9 "deals," while 3 x 4 and similar sizes are o£te~ 
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'described as "qllartering." 2 x 4 is one of the most useful 
Sizes. 

The usual sizes of weather board, which is generally 
lapped about i to I in., are I\S foUows :-

t x ! x 6 o~ 7 in. at 8s. to 98. per square. 
1 x:l x 7 at lOs. ~. to 12s. 

Weather board is generally treated with gas tar, creosote, 
or some other preservative. 

Flooring-
1 in. x 6 or 7 in. at 138. to 15s. per square. 
~ in. x 6 or 7 in. at lIs. to 139. " 

Matching-
I in. x 6 or 7 in. at 13s. 6d. to 16s. per square. 
~ in. x 6 or 7 in. at lIs. 6<1. to 13s. tid. per square. 
fl in. x 6 or 7 in. at lOs. to lIs. 6d. 

Slate battens- tt 

t x 2 'I 
~ x 2~ f at 28. to 2s. 6d. per loo·ft. run. 

Tile battens--

I ~ ~!} at Is. to Is. 3d. per IOO·ft. run.' 

Post and rail fencing (usually of larch)-
6 ft. . 6 x 3 larch posts at Is. 9d. to 2s. each. 
10 ft. . 4 x 1~ larch rails at 10d. 1/) Is. " 
6 ft. . . 4 x 1~ centro stays 11t 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 tim1!)r 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 a~e sold at so much per foot cube. 

Planks.-Timber not less than 11 in. wide, 3 to 4 in. thick . 
.Deals.-Timbfr not less than 9 in. " 3 to 4 in. " 
Battens.-Timber from 4 in. to 7 in. " 2 to 3 in. » 

These are all sold at so much per foot run. 

I 15 
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A "square" of wood is 11 1 OO-ft. run 1!l in. wide. '1'he) 
numbel' of running feet is determined according to whether 
the wood is more or less than 12 in. wide, thus:-

ami;;o on. 

lOO-ft. rUll 12 ill'.' = I s~llare. 
:zOO· ft. run 6 in, = I 
300-ft. run -! in. = 1 
SO-ft. run 15 in. = 1 

E;en mp7 eN 

How many squares of flooring material will it tak() to lay 
three rooms of the following dimension;;: 1 + ft. by 13 ft., 
12 ft. by 12 ft., ,Lud 1~ ft. by B ft, 6 in.? 

How mallY feet run of boarding 7 ill. wide is there in a 
square'! 

How llIallY squares of 7·ill. match-boarding will it take to 
covel' the walls of a room 16 ft. long, and U, ft. wide, and 
10 ft. high, allowing for [t window 6 ft. by ± ft., ,L door 3 ft. 
by 7 ft., and a fireplace .~ ft. I) in. by 3 ft. 9 in. ? 

Note.-7-in. matchboard only covers 6:& in. hecause of the 
tongue and groove. 

The sides of a harn, 80 ft. hy 1~ ft., require weather- I 

boarding. How many squares and how many feet run of 
'I -in. hoarding will it take, allowing for It lap of it in. 1 



CHAPl'ER XIV 

WOR/tED EXAJ/PUCS 

WHXl' 1S the cost of 25 ton~ of hay at £4. 17s. 6d. per 
ton ~ 

£4. 17s. 6u. =£5 - 2;;. Gd. 
The cost ,tt 2s. 6d. =! the cost at £1. 

£ 8. 'l. £ 8. d. 
25 0 O~'c()statl 0 Opertoll. 

5 
----.. 

12.> 0 0", 5 0 0 
3 2 fi~ 0 2 (i 

121 17 6,-, .!..12...Ji per ton. 

'What i" the cost of 30 tons of mangcls at 128. 6d. per ton t 
Cost at lOs. per ton =£1;3 () 0 
Cost at 2s. 6d. or ± uf lOs. '" 3 I;) 0 

£IR 1.; 0 = uust at 12,. tid. per ton. 

\Vheat top-dre8sed in spring with I! ewt. of nitrate of 
soda was found to give an inerelLse of 7 ewt. of straw per acre. 
What would be the increase from a field 5 ae. 3 r. 20 sq. 
po. in area, at the same rate of increase? 

Increase fur 5 ac. =3 x 7=35 uwL , 
" 3 r. = ~ x 7 = 5± " 
" 20 sq. po. = ~ x 7 = *" 

Total increase = , ~. 

Express 17 tons 13 ewt. in ton~? 

20 owl. =, 1 ton . 
. '. 113 cwt. = H ton. 
.. 17 tUIlS 13 owt. = 17H tons= 17'65 tons. 
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Express 13 qrs. 5 bus. in quarters. • 

13 qrs. 5 bus. ==13g== 13'625 qr8., for 8 bus.=l qr. 

.. 5 bus. == fi qr. == '625 qr. 

What is the cost of a 56-lb. 'Cheddar cheese at 528. per 
cwt. ~ 

56 lbs. =/r% cwt. =! cwt. 
.• Cost of 56 Ills. = ~ cost of 112 Ills., or 1 cwt. 

== 1'i-s. == £1. 6s. Od. 

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. =~ cost at £1. 

,.£100 0 O=cost at £1 0 0 per ton. 
4 

£400 0 0= 
12 10 0= 

£387 10 0= 

400 
o Z 6 

~perton. 

If in 3 hours rain fell to a depth of '285 in., what was 
the rate of fall per hour? 

'285 _ . 
Fall per honr=T"~ '09;) m. 

The rent of an upland fmom is 12s. per 
rent of a woodland farm is 261>. per acre. 
former with the latter. 

6 

acre, while the 
Compare the 

Rent of the upland farm == ~~ of the woodland farm 

13 
6 ' 

=13 of the woodland farm. 

The work of a farm horse is valuec, at 3s. 6d. per day. 
\Vhat is the value of the work of 6 horses per day 1 

Value of 1 horse per day = 3s. 6d. 
.. Value of 6 horses per day = 1 x 6=3s~ 6d. x 6 

, =£1. Is. 
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26 cwt. of h:;,"y cost £4. 5s., what is the cost of 14 cwt. ? 

7 

14 cwt. =~ of 26 cwt. 
, 1~· • 

.. Cost of 14.,wt. ==i, of f},r"-=Io/; 
= £2. 5s. 91d. 

If 7 qrs. 2 bus. of wheat cost £10. 3s., what was the,': 
)rice per quarter 1 

7 qrs. 2 bus. =7i=7;j; qrs. 

Priceperquarter=£l0 3 0+71=£1O·3s.+·2
• 1i 

£10 3 0 
4 

29)40 12 0 

£1 8 0 

How many drain pipes l:~- ft. in length are required tc 
lrain a length of ground 4 7 ~ ft. long? 

Number of pipes=4n+1~ 
19 

_95.5_!,!& 3 
-2'3-2 x & 

=ifl =28~. 
2 -

£17. lOs. was paid 101' 2~ cwt. of factory butter. W"ba.t 
ras the price per cwt. ? 

Price per cwt. =£17. lOs. +2~ 
= 17~+2~ 

7 
=~&x~ 

~ ~ 
=£7. 

What is the cost of 24 cows at £21. lOs. each? 

12 
£21. 101.=£21~. .. Cost=£21~X24"'~X~'4; 

=£516. 
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What does a cheesemonger pay fol' 7 llwt. 82 Ibs. of 
cheddar cheese at £2. 16s. per cwt. ? 

41 

7 cwt. 82 11>8.'= \1; co ttt cwt. 

,5ti 

£2. 168. ==2\L£2 8 . 
~~ 10 

., Cost == £28 x 7'!.l: = ~~ x 433 
10 56 10 &~ 

2 
co £21. 13s. 

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

Cost of i Ibs. == ~ cost of 1 st. 
£ 8. d. st. Ibs. 
0 i 6cocost of 1 0 

9 
---
3 7 6co 1/ 0 
0 3 9= 0 7 

£311 3== II 7 

A porker weighed 5 score and 6 lbs. (live weight), and 
when killed lost 3 lbs. out of every 14 Ibs. live weight. -What 
was its cost at J 2s. 6d. pel' score lbs. ? 

Differcnce betwecn liYe weight and rlead weight of porker 
53 

= 3 q~~colbs. == 159 ==23 l1>s. (approx.). 
\li; 7 
7 

.. Dead weight of porker~ 10611>8. - 2311>8. ~8311>'lr 
'" 4 score 3 Ib8. 

£ 8. d. score Ib8. 
o 12 6 = cost of 1 0 

4 

2 10 0 = 
Cost of 2 Ibs. == T"\r cost of 1 score == 0 1 3 = 

7~= 
2 11 1O~= -

4 0 
o 2 

'., 0 1 
4 3 
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~What is the iJrice of a shorthorn bullock weighing 63 st. 
(dead weight) at 8s. 1d. per stone of 14 Ibs. 1 

£ 8. d. 8. d. 
Cost at 1<1. ~~lJ, cost at Is. =:-1 a O=cost at I) pel' RtO]1P. 

8' 
) -~---

2ii 4 0= 8 () 
o o 5' :-1= 

£:2;) 9 :~= S I per stone. 

\Vhat is the cost of 28 Ibs. of DltniRh butter at £4. 15s. 
per cwt. ? 

28 Ibs. = 12f~ = ~ cwt. 

.. Cost of 28 Ib8. =.1 cost of I ewt. 

= £4. ;5s. = £1. 3s. !ld. 

What is the cost of a fat cow weighing 8 cwt. 8 qr. 8 1bs. 
(dead weight) at 6:!d. per lb. '/ 

8 cwt. at 1(1. per lb. =9s. 4d. x 8= £3 14 8 
3 qrs. =28. 4d. x 3= 0 7 () 
81h8. = () 0 8 

.. 8 cwt. :~ 'II's. 8 Ib8. at lei. pel' Ih. = £4 :2 4 
Ii 

at fid. pel' lb. = £24 14 () 
at ~d. 2 I 2 

at 6~eI. " =£26 I:) 2 

Cream contains 33'5 pCt' cent. of butter fat. How many 
Ibs. of butter fltt are there in 45 1b8. 10 oz. of cream? 

:-13'5 _ 
Butter fat = [00 of 4" Ibs. 10 oz. 

= '335 of 4;') Ibs. + '335 of 10 oz. 
4;) 10 

13'40 oz. :~'a5 

1'675 
Ibs. 15'075 

·w 
'75 
'450 

a'35 
I oz. 4'55 Answer 15 Ib8. 4'55 oz. 
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A bullock weighing 7 cwt. 2 qrs. 14 lbs. was fattened and 
then weighed 1:J cwt. 1 qr. 8 Ibs. Compare the fat weight 
with the initial weight. 

7 cwt. 2 qrs. l4 Ibs~ =85i Ibs. 
12 cwt. 1 ([r. 8 l~s. = 1380 lbs. 

F . I 1380 f' .. I . h at welg It= 854 0 lIuha wClg t. 

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 producad 
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=24c~= '532 produce 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. 

(a) 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= \~~ of £180=£9. 

20 

(a) Interest on £180 for six months=£4. lOs. -- . 
(b) Total amount paid=£180-j-H. lOs. =£~ 

If wheat is quoted at 28s. 6d. pel' qllarter, what IS the 
price per bushel? 

28s. Gd. 
Price per bushel=-~8- l\ 

=3s. 6id. 
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What is tho co~t of 6 tons 16 cwt. 3 qrs. of hay at 
£3. lOs. per ton? 

£ s. d. Tons cwt. 'Irs. 
:3 10 0 = cost of 1 0 0 

G 

21 0 0= G 0 0 
Cost of 10 cwt. = t cost of 1 ton 1 15 0", 0 10 0 

5 cwt. =;! 10 cwt. 0 17 6 0- 0 5 0 
1 cwt. =! ij cwt 0 :3 (l = 0 1 0 
2 qrs. -lc 1 cwt. 0 1 9 = 0 0 2 -- 2 

1 qr. =t 2 'Irs. 0 10 01 = 0 0 
----- -----
23 18 n = 6 l() 3 

What would be the cost of four quarters of beef, the 
:ombined weight of which is 14 cwt. 16 Ibs., when beef 
s selling at £2. 15s. 6d. per cwt. ? 

£ s. d. Cwt. Ibs. 
2 15 6 =cost of 1 0 

7 
_.--

19 8 6 7 0 
2 

----
38 17 0 14 0 

Cost of l() Ibs. = t of 1 cwt. 0 7 ll? 0 16 

:39 4 llr 

= 39 4 11 cost of 14 cwt. 161bs. 

A cow give an average daily yield of 3! gals. of milk f~r 
2 weeks. vVhat was the value of the milk when sold whole
ale at 9d. per gallol1 ? 

Number of days =42x7=294. 
Number of gallons = 294 x 3t = 882 ri3} = 95S}. 
Value of Inilk =955} x 9el. = 8599}d. =716s. i!d. 

=£35. 16s. 7}d. 
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One acre of ground is sown with yellow g)obe man golds, 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 2{- Ibs. in weight. State total weight of roots per 

" , acre. 

Area occupied hy each plant = 10 x 20 sq. in. 

'. 4R4~x 9 x 144 
Number of plnnt,~ m tJl8 nrr8= - - -1~)( 2(( --

=31363 . 

. . Weight = 31363 x 2i Ibs. 4)313{)3 x 2=62726 
---"_--

=38 tOIlS 10 cwt. 8} IbR. 7840t x 3=23522~ 

28 { 4 86248i c 
7 21562 } Ibs. 
4 3080+2. 8 

2~__I!!3 
38 tons 10 cwt. 

A stall-fed dairy cow received the following daily ration: 
66 Ibs. of sliced mangel!> at 8s. per ton; 14 Ibs. of loose 
meadow hay at 65s. per ton; 20 Ib8. chaffed oat straw at 
358. per ton; 5 Ibs. decorticated cotton cake at £8. 5s. per 
ton. \Yhat is the cost of keeping the cow for 1 week? 

IV eekly Bill 
s. d. 

::Vlangels 462 Ibs. =.l- ton (nearly) at 88. per ton = I 8 
Hay 98 Ibs. == l cwt. »t .is. 3d. per cwt. = 2 10 
Straw 140 Ibs. = Ii cwt. at Is. 9d. per cwt. =2 2 
Cake 35 lbs. == Ii gr. at 2s. ld. per qr. =2 7 

Use your comlllon sense in working. 462 Ibs. is not quite 
{ ton, but it is near enough for all prIWtical purposes. In 
everyday life we do not bother about unwieldy fractionrs of a 
penny. Quite recently we saw in an examination paper a 
coal bill to be worked to the nearest farthin\\-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 2~d. per square rod, while another man trenching 
heavy loam 2 spits deep, is paid Is. ld. per square rod. How 
many square rods of the lighi;yr 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 
l~ 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 hI'S. ? 

4. The analysis of a sample of skimmed OJ' separated milk 
gave the following parts by weight: Water 928·75, cheese 
with a trace of butter=2S·00, sugar of milk 35·00, muriate 
of potash 1·70, phosphate of potash 0·25, lactic acid, with 
acetate of potash 6·00, earthy phosphate 0·30. vVhat is the 
total of these amounts? 

5. If a man ploughing with a foot-width furrow turns 
over I:! ac. in a day, while another ploughman, wOl·king 
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 tl)e cost of keeping 2 horses is estimated at 
38. Gd. per day, and the ploughman's wages at 2s. 6d., 
what will be the cost per acre when t ac. of heavy land, 
t ac. of loam, and .J.! 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 bEl the 
.value of the horse at 16 years of age 1 
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8. A rich heavy loam produced 48 tons_4 cwt. 2t qrs. of" 
mangels per acre, whereas a light sandy loam, deficient III 

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 weighJ~ between the 2 yields. 

9. What is the weight of 7 'qrs. 6 sacks 56 Ib8. of wheat 
in Ib8.? (1 bus. = 60 Ib8.) 

10. 6 Devon steers 1 year 10 months old received the 
following ration commencing 10th December: 4 lbs. linseed 
cake; 4 Ibs. barley meal; 60 Ibs. swedes; 12 lbs. oat straw. 
After 10th January this ration was increased. \Vhat nitS 

the total weight of each food consumed over this period? 
Also find the respective cost of each lot of food consumed, 
the prices being :-

Linseed cake -
Barley meal 
Oat straw 
Swedes 

£8. 15s. per ton. 
£7. 15s. 
£1. 15s. 

8s. 

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). \Vhat 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. 

(n) How much interest has he to pay? 
(b) What is the whole sum he pays to the bank? 

~ 

13. If the weight of a live pig be Lr't 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 Ibs. (12 score lbs.)i 

14. A Galloway heifer weighed 7 cwt. 2 qrs. when put up 
for fattening, and continued to lay on an average weight of 
It- Ibs. per day. What was her weight at \the end of 14'\ 
weeks 1 ' 
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15. A dairyrrm,n, in examining his dairy record, finds that 
one of his cows yielded 670 g(1Is. of milk in the year, of which 
milk 350 gals. were made into butter, it requiring 2} gals. 
to make 1 lb. of butter; while the remainder of the milk was 
retailed at 4d. per quart" the' butter being retailed at Is. 4d. 
per lb. Compare the l'esppctive returns from butter and 
milk. 

16. A farmer had 20 ac. of clover ley, half of which he 
manured for wheat with 3 cwt. of superphosphate of lime, 
the remaindet· being unmanUl'ed. The unmanured ground 
yielqed 7 sacks of grain per acre, while the manured yielded 
(' i~~acks per acre. How much more grain was obtained from 
the manured ground ~ 

17. The autumn ploughing of heavy land costs 18s. Gd. pel' 
acre, while the spring or second ploughing costs 12s. Gd. \Vhat 
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 G8. Gd. pel' acre, while in a field of the 
same size on a stiff, retentive, gravelly soil, foul with weeds, 
the cost was 17 s. per acre. \Vhat was the difference in the 
cost of hoeing the two fields? 

19. During lambing time a fltrmer lost 1 lamb out of every 
H 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 'I 

An ordinary corn sack holds ± 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· j,t .54 lbs. to the bushel, each sack with its contents 
will weigh 220 Ibs. 

N.B.-In the seed trade a 5-bus. sack is ordinal'ily used, 
and an allowance u'f 5 Ibs. is expectcd, and is claimcd if a 
'1-bus. sack is used. 

21. What quantity of nitrate of soda will be required to 
.dress a crop of ,jlJats covering 7 ac. 3 r. 35 sq. po. at the rate of 
'2 cwt. per acre 1 
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22. If 1 gaL of milk and 1 i lbs. of ca,~e 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 cattle is made up as follows, at 
a cost of 18s. :- • 

LJ,s. 

Locust bean HIe"l Z!; 
:\Iai1.e meal 56 
Linseed cake meal 20 
i"-lulphur :2 
i:laltpetre . :2 
Commoll s,tlt l~ 
Fenugreek I 
(}entia,ll I 

"2 

Sulphate of iJ"Ull ! 
Aniseed ± 
Ground gillger ± 

If fed to :til adult animal at the rate of 2 oz. per day, how long 
will this amount last, ane! what will be the cost per day? 

24 . .A c,tH weighed 75 lbf:>. at hirth, and when killed at the 
end of 335 days showell a daily average increase of 2·t; Ibs. 
\Vlmt W,18 its weight 7 

25. If 85 per cent. of It fat pig is llle,lt with bOlle, of 
which 80 pel' cent. is available as food, what pen;entage is 
unconsumable as food? 

26. It is estimated that 1,000 lbs. of barley straw will 011 

an average remove from the soil 5~ Ibs. of nitrogen and 50 lbs. 
of mineral matter, the latter including about 25 Ibs. of silica, 
] 2 Ib8. of potash, 3& Ibs. of lime, 2 Ibs. of phosphoric acid, 
and 1 Ib. of magnesia. This being w, what quantity of these 
l'el:lpeetive ingredients will be removed from an acre of ground 
the yield of straw from which amounts to 1 ton? , 

27. \Vhich contains more nitrogen, 10 tons of guano COIl

taining 17 '36 units of nitrogen per ton, or 9'5 tOIH; of I:lulphate 
of ammonia containing 19'7 units of nitrogen per ton? (One 
unit weighs 22'4 Ibs., 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 1,75£'\ bus. of grain ... 
How many bushels did he obtain per cubic foot of barley? ... 
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29. Kainit c01tains 12'5 parts of potash to the ton, and 
sulphate of putaiSh contains 50 part.s of potash to the ton. How 
many tons of sulphate of potash will contain the :,mme amount 
of potnsh as :30 tons of kainit ? 

30. If small round, ricks such as lLre commonly seen in 
Scotland (;ontftin the producr , from '5 of ItIl acre, how mftny 
ricks will be required to contain the produce from 13i ac. ? 

31. If linseed cake contains 26'3 pl1rts of nlbuminoids, 10'0 
parts of oil, and 7'9 parts of ash, how many parts of other 
ingredients will there be in 100 plLrts of the cake? 

~!2. A farm of 729'7 ac. contaius 72'6 ,tC. of wheat, 29·7 '1(;. 

f":'.¥(lots, 67'1 nc. of barley, 34'1:) ae. of ont!;, 37'5 ae. of dover 
ley, ,320 ac. of dry pasture. The remainder of the lana if> as 
water meadow. :Find its area. 

:33. If 5 cows cost £97. lIs. 3d., and the belSt one is worth 
£23. lOs. 6d., what is the ntlue of eaeh of thc others, supposing 
eueh to be worth the same amount? 

34. If a cow eats 28 Ibs. of h<Ly in a dny, how lIlany tlayc; 
can a cow be kept on 27,4,68 1b8. of hay? 

35. If 11 cow costs 68. 9~tl. to keep for 1 week, how much 
will it cost to keep 7 cows for 3 weeks? 

36. Give the weight of hay in cwt. (p'~. aJl(i 1b~. which 
19 cows will consume in 74 days if each cow eats 28 Ib8. 

37. A bal'll gallon of milk i:.; reckoned as 17 pillt~; what is 
the value of 98 barn gallons at lid, pel' pint? 

31:). If 17 s. 6d. per week is charged to pastme 7 cows, how 
Illany cows can be kept for £4. :28. 6d. per week? 

39. If 231 tons of mangels be pulled from 11 field of 7 ac., 
what yield should be expected from a field of 1 i~ ac. ? 

40. Oalc')late my yearly income from 15 cows if each cow 
produces 483 gals. of milk which I retail at 3~d. per quart, 

-11. 3~ gals. of milk produce l~ Ibs. of butter. How much 
butter can be produ~ed from 120 pints of milk? 

-12. If a good scythemall can mow a field of 5& ac. in 
3 days, while a less skilful man requires 4 days, how long will 
jt take the tW\f men working together to mow a meadow of 
'17 ac. ? 
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43. If 1 gal. of milk weighs 10'32 Ib8., lJOw many gallons 
of milk are there in a churn whose contents weigh 2 cwt. 
3 qrs. 6'76 lb8. ? 

H. What do I receive for the produce of 3 ac. 3 r. of 
potatoes, if I get 7 t tons p&r acre a';ld sell them at 4s. 9d. 
per cwt. 7 ) 

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 Ibs.7 

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 62'5 Ibs. ? • 

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 Ibs. 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 It in. x i 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 Ib8. 
each are required to covel' a square (100 sq. ft.) of thatehed 
roof, what number of trusses weighing 36 IbR. each will be 
requit'ed to cover 360 sq. ft. ? 

50. A manure heap is 33 ft. by 12 ft., and its average 
thickness 4t ft. A cubic yard, weighing 12 cwt., forms a load. 

(a) 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. amI from the ground to apex of roof 15 ft. 
\Vhat number of cows can be accommodated? 

iV.B.-It requires about two-thirds more food to produce 
100 lbs. of gain with heavy bacon hogs weighing 12 score lbs. 
and upwards, than with porkers weighin~1c from 3 to 6 
score Ibs. 



.02. fl. pig' W'ighing 80 lb, 'on'Ome. 3'62 lb,. of fo 
poc day in ooj" to mak, a gain of '79 lb., What q""nti 
of food will bo ''''''on''d by a Imcon pig W'ighing 280 lb, and wh&t will be the gain pel' clt

1
Y? 

53. A 1''''in ''Oof til, i, 10,: in. x 61 in. x i in. and W,igh 
2} '''''. What i, th, a"" ,,' • tilo and what nn",be,. of til, Would there be in 1 cwt. ? 

M. fI 1 o. ft. of ",,,,,,,, woigh, 56 lb.,., flnd tho W'ight of 24 loads each cOI#taining 45 e. ft. 

55. 1~" O"'t of ""nt"'ing " aix ",ooth, old Sho,"ho", ,t"". ~0')80 day""ooo"", ", £2. ;0 •. , whil, in th"",,o "'-,heep 
_'6,. poo hcad foe 'We., and ". pc,. h,"" fo,. ho

gg
, " not 

"n""al. What wo"ld b, th, total 0,,", of wintotiog .'0 head 
of ,t""." .'00 hogg" aod a h'''ding flook of 200 ew" J 

5tL A """'y Wool i, booght at 12d. "",. lb. and on tl" 
imporiti", being oe",,,.,,,, i, fO""d &, 1"'0 <0 pot nont. Witi,. 
Oot "'kio

g 
the co,t of ,"omiog into "'n'ido"tion, what i. th, 

''''t of tb
o 

dcan Wool I"" lb.; and what wonl" be th, oo,t per lb. if it lost 50 per cent. ? 

57. A''''ming th, "''''mal ""'""·.,t,,,.o of tho h",." to be 
100'5' p., of the OOw 102' P., of tho 'boo

p 
103'5' P., of the 

pig 103 '2' P., nod of the fowl 100'SO 1>'., ","Ve,.t ti,e", Imope,"" tures into degrees Centigrade. 

"8. A 12.to" '>'Op of 'O",wl I""'toe, "'n,i,,, of !l ton, of 
""'ke"'bl, tob"·,, 1 ton 18 'wt. of t",~" of "'~1 ';,e, a"d 
h, '''''.inde, 'mall '"be" ,,,. ,·h.b;. Wl",t i, the 1""00"",,0 E each kind of tuber? 

59. Tl"" Abe"'oo".Ango., ,tent .. , "nd". 2 Y"'. '.,ighod 
'''''''iYoly 12 ewt. 20 I]'", '" ewt. 17 lb,., and II owt. 31b,.; 
'il, 'heo, "h"''Ond" ., Y"" woighod '" owt. lJ 0 ,''''., 17 owt. 
11m. and 18 owt. 31h,. IVhat Waa thei,. a.'mg, weight 1 
60. An aeto·inoh "'p ... ""t, the '"noo"t of Wale, ""oeo""'Y 

COVer an acre I' in. deep. Given that 1 gal. of water 
"i", 277'27, o. ;n., What q"'''tity of wat". do"" 1 an .. 'epresent in gallons pel' acre? 

tn ·" ... fOOI
,
i, tb" at""""t of wat" which wonld CO.eo a" 

1 ft. deep and is therefore equal to 12 ae.-in. I6 
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61. A good road can be made for Is. to Is. 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 -is. to 7s. per 
square yard. 'Yhat would 'pe the cost of making a road 
300 yds. long and 16 ft. wide if; each c .tse ? 

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. lOs. 
per ncre, what will be his profit or loss at the end of the 
sixth year, provided the crop gives an average yield of 3 t<lns 
per acre at £21 per ton? 

63. The limit of butter fat in margarine is restricted L. \ 

10 per cent., and of water to 16 per cent. 'Vhat excess per 
cent. of these standards would a sample conbtin having an 
analysis of 13 per cent. butter fat and 20 per cent. wat,er? 

64. The total cost of marling a farm of 800 ac., applying 
117 yds. to the acre, amounted to £9. 18s. pcr acre. What 
was the total cost? 

65. If, in consequence of marling, the annual rental 
value of the land rose from 5s. pel' acre to £ 1. 12s. 6d., how 
long would it be before the extra rent recei\-ed covered the 
capital.expended in marling? 

66. If the work of a pair of hor~es be estimnted at 5s. per 
day and a man at 38. per day when hnrrowing, what is the 
cost per acre, assuming t.hat 16 ac. can be harrowed in one 
day? 

..:Yote.-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 It height of about 
5 or 6 ft. The average weight of ,L cubic foot vf mal1gels ill 
clamp is estimated to be 35 lbs. 

67. \Vhat 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 ~~o in., in order that the 
crop nmy be horse hoed each way as often :t .. required, while 
"market" cabb<Lge plants may be planted 2 ft. by 2 ft: 



What "'nab,,· hf each of tI"" had, of pl.al, woold ha required to plant an acre? 

69. Find th, volmn, af • h",p of at""" 12 ft. by 10 ft. 
at the base, 8 ft. by 6 ft. at the .. top, 3t ft. high. 

EXAMPLES 

70. ''0,. th, p,opa, hO""',aria" of I,,<on it i, nac",,,'Y '0 o>aintain a te",pe",,"," o! hom 40' to '2' F. Wl", oro 
these temperatures in degrees Centigrade? 

71. Tho "O>P"·at",., of a 'to" fo, hott". i. fcom 6' hal
ow zero to 2° C. Conrert these to degrees Fahrenheit. 

72. " tha thinning, of a ti",b",· plantation of, "y, 2,000 
'coli» (laceh and Sootch fl, pol",) al 'h, ond nf 20 yca" a,., 

-'D,·th £30, wl>at w,1I b, th, "moont of tI,,, '"en 'n 20 yea" 
.t ., poe' cont . • i"'plo inte,,,,, I What i, th, a"a, of th, plan. 
tation if the trees Were planted 4 ft. apart? 

7.,. Tho followiog ace tha "V""g, 0,,,,. of dill"on, kind, 
of f""ing, W o~I up"ighta and ., ,"ila, 9d. pac' yacd; i'on 
UPright, and wi"e, 2,. pee Yac"'; icon uP"igI,,, and, lin" 
I'''had wi"" k 6d. 1''' yacd; oak paling', 4 ft. "'. G ft. high, 
i.a. 6d. nc' 9 •. pe, y"'d ''''pactively; wall of briok, 6 ft. b;gh, 
10,. 1'''' y",d. j"ind tho eoat of fandng cound a fi,Id 273 ft. 
mg and 94 ft. wide in each case. 

74. If I "q. ft. of Engli"" ahne'-gI." w,igh. I., 0,. and 
"t, 12,. pee 100 'q. ft., What will I" th, numb". 0' ahoot" 
'ight aud ooat pac ,heat, 8 io. by 6 iu. in ,i", of gl"" in a 
lte of slJeets measuring in all 300 sq. ft. ? 

75. E"timat, tho "',' of "I"'in. l.h, ""of of a ",ooohou,", 
ft. long nod LJ ft. wid" a' -hI. poc' 'qo"," foot. Allow 

per cent. for the overlapping of the glass and consider that 
Wooden bars take up 20 sq. ft. 

76. Tho 'mall ,"nnd I'''''el, "',,, f",. Llae" "''''''ot, ''''aw 
iea, 'nd Cft·'pbn'·ri,., W ill hold 00 an ave""g, ahout 13 Ih,. 
mit. How many b"ket, wonld bn ''''Iu","d f", a o""P ; cwt. ? ) 

7. Th, typical bu,I,,1 b",k,t uacd fo, .Il kind, of "go 
, and some of the rou.g'hel> and inferior fruits is made of 
osiers ar;.jl costs about 21s. per dozen. It measures 

'1. In diameter inside the rim and has a depth of about 
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10 in. What is its content as compared with' the half sieve 
which is 14~ in. in rti,tmeter in~ide the rim and 7 in. deep? 

78. If a market salesman obtains 5 per cent. commission 
on consignments in the l'lenrtel~'l hoxes or baskets, and 8} per 
cent. using his own baskets, what is bis commission in each 
case if he effects sales to the valu~ of £18. 1 Os. ~ 

79. What nnmber of d:tys in an ordinary year are there 
for the following legal seasons for killing game, etc.: Grouse 
01' moor fowl, 12th August to 10th December; partridge, 1st 
September to 1st February; pheasant, 1st October to 1st Feb-
ruary; wild fowl, 1Ht August to 1st March. , 

80. It is estimated that a bushel of wheat weighing 63 Ib". ' 
contains 865,710 seeds, a bushel of oats weighing 42 Ibs. con
tains 469,952 seeds, and a bushel of barley weighing 57 Ibs. 
contains 665,44c2 seeds. What lll11nber of seeds are there in 
1 lb. of each kind of grain? 

81. If the average quantity of wheat produced pel' acre 
is 7 t qrs. and the quantity of Reed sown is 3 bus., what 
part of the produce must he returned fLgain to the ground 
as seed 7 

82. The fire insurance rates on farm property are usually 
as follows: Farm buildings, 38. per cent.; livestock, 3s. per 
cent.; agricultural produce and utensils, 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 158., lOs., and £3. 158. 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 7 d. per yard run, and the largest size bags 
require G sq. ft. of canvas nud about id. worth M string for 
sewing. \Vhat is the cost of making it score of such bltgS? 

84. If a farmer employs 9 men, for each of whom he has 
to pay 7d. pel' week under the Insuranec Act, and 1 maid, for 
whom he pays Gd. per week, what are his total payments per 
year under the Act, provided that 4d. each pel' week of the 
men's and 3d. per week of the maid's eontrib ~tion is recover-' 
able? ~ 
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85. If two 'good pitchers at 5s. per day clear 100 ac. in 
8 days at n cost of £4, what would the same men earn in 
clearing a field of 32 ac. ? 

86. If a scythe, cutting a~ it does closer to the ground 
than a machine, accoltnts for. a saving of :lk cwt. of hay per 
acre, what would be the salving of hay in a 20-ac. field, hay 
being valued at 488. pel' 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 
7s"J6d. per week, in autumn at 9s. per week, in winter at 
'os. 6d. per week, and in spring at lOs. per week, what is the 
cost of his food for one year? 

89. If a farmer pays 358. 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 7 

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? 

81. An unscrupulous butter factor purchased margarine 
at 6id. per lb. and put it up in round 1 lb. pats which he sold 
at ] s. 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 :-

Cos~of egg 
working incubator 

" working brooder 
Food eost, 4 weeks 

• 

1·43d. per chicken. 
0·2 
0':2 
1'01 

\Vhat, thel'efore, woul(l he the co~t of rearing 25 such 
chickens '/ 



ANSWERS 

EXAMPLES I 
Addition and Subtraction 

1. 300 F. 
~. 22'40 F. 
3. £4. 4~. 
4. £12.178. 6d. 
5. £6. 12g. 
6. :~ yds. I ft. 9 in. 
/. 33 sq. po. 3,t sq. yds. 
S. 6riS sq. yds. 
9. 165 ac. 

10. 11 tons 19 cwt. 3 qrs. 2 Ills. 
11. £/. 3s. 
12. B13 yds. 
13. 55 ae. ;~ r. I sq. eh. 2 R(j. ro(!'; 

8i sq. yds. 

EXAMPLES II 

Multiplication 

l. 900 bus. 
2. 40 tons 12t cwt. 
3. £1,2;;9. 5s. 
4. 9,000 sq. yds. = lac. 3 r. 17 po. 

15i yds. 
5. 34,~lOO c. ft. 
Ii. lIs. Bd. 
I. 195 cwt. 
B. 34 sq. po. 21) sq. yds. 
n. 7Hi yds. 2 ft. 

10. £~18. 15s. 
II. £2.2s. 
12. 1 mile 17,; vck 
I:l ~9 hrs. :l6 ~lills. 
14. 4,160 tons 
15. 5 tons 0 cwt. 3 qr8. 261bs. 
16. 5 tons 14 cwt. 2 'Irs. 161bs. 
17. 12 tons Ii cwt. IS Ibs. 

18. 2~ tons ij ewt. 2 qrs. 241bs. 
19. £:l. Is. 9el. 
20. £2.3s. 
21. 2 tons 6 """t. 2 'Irs. 1/ Ibs. 
22. £/2. lOs. 
23. 18i tOllS 

24. £39. 48. I hI. 
25. £18 .. 58. 
26. £25 
27. £:l. lls. 3d. 
28. £:~. 6s. 3(\. live; £2. 128. lel. 

dead 
29. £121. 17s. 6e1. 

I 30. £18. 15s. 
I :n. £7. 4s. 

32. 3 x lOr. 

i 

: 

I 

I 

I 

:~3. £5. 88. Ogd. 
34. £2.88. 
35. £2. 13s. Ud. 
:~fi. £20. 12s. (id. 
3/. £9 
38. £1. I:~s. 4el.; £5. 68. Sd.; 

:l9. 
40. 
41. 
42. 
43. 
44. 
45. 
41i. 
4/. 
48. 
4H. 
:iO. 
;; l. 
;)~. 

;;3. 
54. 
,;;j. 
56. 
57. 

£/. fis. 8r1. 
560 cwt. 
£1. 3s. 9d. 
£26. 13s. 6d. 
16 cwt. 2 qrs. 27 IU8. 
2,512 sacks 2 bus. 
691 cwt. 
450 Beore Ihs. 
In,065 gals. 
£171 
£2. 19~ .. 5el. 
tiOO tOllS 

100 Ius. 
40 Ibs. i'l cwt. 2 qrs. 26 lbs. 
£233. lOs. 
4,032; 2,i59~ 
:1020. 198. H(\. 
£22. 28. 10(1. 
£18. 6s. 8(1. 
£266. Is. 

246 
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, 
EXAMPLES III 

1. 45 tons 
2. 320 cwt. 
3. 72 pigs 
4. 151 Ibs. 
5. 4s. 6d. ; 7s. lO~d. • 
6. ?tel.; 48. 10<1.; 88. 5~d. 
7. ltd.; 88. 5~d.; 67s. Sd. 
8. 5s. 
9. 42 tons 

10. 6}d. nearly 
11. 9td. nearly 
12. l~d.; 3d.; 4~eI.; 7~d.; 9e1. 
13. IS 
1 &,.-'£41. 5s. 

~. L5. 72 hus. : 18 times 
16. 360 bus.; 2,421) bus. 
i7. 28 bus. 
IS. 95 bus. 
i9. 7 ac. 2 r. 
20. £22. 14s. 
21. 7210ts 
22. 12 cwt. 1 '1r. 131bs. nearly 
23. 7t Ills. 
24. Is. 7d. nearly 
2.5. 314 ac. nearly 
2f::i. £1. 118. 5d. 
27. 5s. 
28. I ton 4 cwt. I 'Ir. 2;~ Ihs. 
29. 5'26l gals. 

EXAMPLES IV 

1. 40i sq. r. ; 13s. Wei. 
2. 57~ bus. 
3. £3. 68. ; 17s. 6el. 
4. 4,477 sq. yds. 
5. 17'50142 ac. 

i 

I 
I ,r 

6. 800 sq. yds. ; 24,21)11 sq. ytls. 
50 sq. ch. 

i. ;{,630 sq.·yds. 
S. 928 S(I. ch. 
9. £11 

]I). ;{s. 6'itl. • 11. 86! Ihs. 
12. 194 (Irs. 2 bus. I pk. 
13. i! sack over; 249 sacks 
i4. 85 gals. 2 'Its.; £;3. 14s. 
i5. 19s. 9d. ; 4s. llid. 
16. 11 cwt. 3 'Fl. I st. 12 Ibs. 
i7. 69 yds. I ft. 8 in. nearly 

1. 
2. 

3. 
4. 
5. 
6. 
7. 
8. 

9. 
10. 
II. 
12. 
13. 

14. 
15. 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
S. 
9. 

10. 
11. 
12. 
13. 
l4. 
15. 
16. 

1. 
2. 
3. 
4. 
5. 
G. 
7. 
8. 

EXAMPLES V 
:2.~'().5 in. 
12'53 Ibs. solid; 87'47 Ihs. 

water 
13fj'442 ac. 
30k ae. 
515 times; 120 links ovcr 
2!) 
2 r. 4 po. ne1trly 
75 ; ·227 ; '005 ; '06 ; '003 ; 

'005 
'095 ill. 
50wt. 3 'Irs. 241bs. 
189'66 Ibs. 
5 tons 14 owl. :{'9 '1 rs. 
18k; 4!)~; ;37':2: 8H; 

i"7 
33;1 ; 

£;;. 18s. 
Hay '4;{, oats '27, beans '13, 

maize 'll, bran '06 

EXAMPLES VI 

~:, ch. 
:3 'i:) 

1'2"60 ". TTro 
Ii! gals. 
131 tons 
2~ tOllS 

175 gals. 
19H gal.,. 
101% gals. 
10;" cwt. 
325 times: 
94 

.\ gal. left 

787~ tons 
1'4:>75 
ii 
;\:J. ~ 
n~. 

EXAMPLES VII 
501bs. 5 oz. 
240~ Ibs. nearly 
8~d. nearly 
4 days 
16 hI'S. 
;;1+ days 
70 doz. 
920t Its. 
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9. £326. 7s. nearly 
10. 4s. 2d.; 7s. 4d. 
II. 8s. 5~d. 
12. 3U cwt. 
13. 2201bs. 
14. £21. 7s. 1O~<l. 
15. 23H Ibs. 
16. 20 Ibs.; 16011,8. 
17. 57B 11,8. 
IS. 337,300 
1\1. 'l?'8~ <lays 
20. 183 11,8. nearly 
21. llTH ac. ." 
Z') 708# 1 bs. 
23. 1* days 
~4. 15 cwt. 1 (11'. 23 lbs. nearly 
!.). 2,784 tons 
~li. 168 gals. 

EXAMPLES VIII 

6 : 13 or I : 2 nearly 
20 : II or 1,\ : I 
1'529: 1; th!5: 1 ; 2'00:l: 1 ; 

3'3: 1; 1'686: 1 
l·a6: 1 
1'16: 1 

EXAMPLES IX 
Percentages 

7~ owL 
:10. lOs. 
9'7 gals. 
5.5s. 
i'5 per cent. 

per cent. 

lbs . .!~ oz. 
per cen t. nearly 
:. 9~tl. ; 658.; Hk ,3d. 

Ibs. starch; 4t 11>8. alhn-
nen; 2:i lbs. oil 
tons 
lbs. starch; 1 ~"lus. gluten; 
"~ oil 
lbs. starch; "2* lbs. nearly 
bumen 

15. 
lfi. 
Ii. 
18. 
Hl. 

.)-
I ..-,. 

; 28. 

1 '4 gals. nearly 
a·0;3 per cent. 
IS'8; 3li',; 44'5 
.! st. 7 ~ lIm.; 4b Ib8.; -1'9 Ib8. 
10 cwL I) qr. 2 Ius.; 3 qr8. 

,~ Ibs.; 1 uwt. 3 (jrs. 2 
11:>". 

1O~ oz. 
5¥ oz. boric acid; :q Ib8. "alt. 
!liti;]: grs. 
1-18'5 'iler cenL 
:2":25 per cent. 
a8 per cent. hay, 10 per cent. 

beans, 24 pel' cent. oats, 
28 pel' cent. maize; 9'9 Ih8. 
hay, 2'4 Ills. beans, (i.:..,l\,S. 
oats, ,'5 lbs. maize "- '> 

8i';3H; 50'4; S'4; :21'84 
:219 nearly; £7. 19s. 3d. 
:H (;wt. siliClt, IJ cwL potash, 

2,\[ qrs. lime, 1 qr. 6 lbs. 
phosphoric acid, 21 lhs. 
magnesil1 

21). 907·:;lIbs.; 648 lbs. : M8 1\>8. : 

:37. 
3S. 

1. 
:2. 
3. 
4. 
. ), 
t). 

1. 
'2. 

220 ':~:2 1 bo. ; 04'8 1 b8. 
150 gals. 
:3 Ib8. nearly 
1'9 qrs. 
'Z75 Ih. ; 3·0nhs.; ll·M5Ih,. 
21 cwt.; 32'2 cwt. 
4'7 Ills. nearly 
4:3'7 gals.; 40'fi gals.; 4;j-4 

gals. 
1 '04 tons; 1 '363 tons 
3'9 cwt. 

EXAMPLES X 

£18. 16s. Sd. 
1 ton 6~ cwt. 
19'84 Ibs. 
2(; a~. 
1:{~ ac . 
3 ft. 3 in. ; 34 ft. 

EXAMPLES XI 
£lfl; £65. 4s.; £:3. 128. 
£25. i)8. :3d. £77- 17s. 

£41. 58. IOd. 
:2tl. 



1. 04 
:2. :23 
:~. 3it! 
4. ;iOi 
5. til; 
u. 74'21 

( ANSWERS 

J 

14. Uri c. Yds. 1 i c. it.; 18 c . .rds 
14 e. it.; :-li c. l'Ik 1 c. ft. );;. 1 c. yd. 8r',; c. ft. • 

1tJ. 1 * c. it. 
Ii. 51"4 e. fL. 

IS. !~;;81 §~ f: . 2:';'~2 c. yd". lleady 
1[1. lop H{n1, £2.{ ds. ; exCa\'atlll

g
, 

EXAMPLES XIII 
1. i, Hi5 

£13,18" ; turf, £16.13,. 4d, 

2. 15,840 
3. 241+; £U. Os. 8el. 
4" 187~ bus 
5. 18 times the Hool' Slll'/'acl' t!. i,920 
i. 284 

MISCELLANEOUS 
EXAMPLES 

/. ;ii 8'1, I'ods. 
:2. 2:!,} bIL"i, 

8. 75 
9. HJ3 
J. £;;!), lOs. 3d. 
I. 2,2501bs. 
~. 1,462 

£600; £:Nt); £15(1 
£1.'3. 4s. 
!l36; 2,!J40 
3 

26 ill, ; 2:i ill, ; 14 ill, 
8S ft. 
£Ii. 1(iB. 4d, 

The seColld by 4j "(I. It. :2 wIs. 
1I:!i tillIe" 
?56 

EXAMPLES XIV 
'S,l c. yds. 
,1HG ga1.~. 
J, i!14 Ja1". 
c. ft. 
'!t~; gal.-.:. 

t c. Ylk ; .'i:il tUI'" n. 
i .. 3.". 
c. ft. 
I. x iii ill .• ,~ ill. 
'. y,h. 

1h. 1~. 
, yel,. 51 c. ft. 
7 

.'I, ;;i C. yds, 
4. 1,000 . 
5. 4~ a". 
6. 28.2d. 
/. £25 

8. i6 t(JIlS 1 i Cll't. ;1~ 'II's. ; 21J tow; 
11 Cwt. 1 k 'II'S. 

fl. 2 tOlls 3 cwt. 1 '11'. 1211>8. 
1(1. 128 1(;,. cake, lOs.; 128 Ib

s
. 

lllea1, !Js.; 1,!J20 1I)s. slI'edes, 
' is.; 384 Ills. "tl'aw, tis. 11. £4. Us. 

'2. £4. lOs. ; £184. 1().,. 
I:~. 1 Ii 11>s. 118Ul'h. 
14. 8 cwt. 3 (11'8. ;- 1b,. 
1;;, :-'li1k, ,£21. (js, 8(1.; lilliter, 

£10; 2: 1 llead\, 1 (i. 25 sacb • 
1 i. £54 .. 58. 
IS. £8. 18,s. 6d. 
1!J. 29 
20. 8 

21. 16 ew(. :~ 'l"s. 2111)8. 
22, :~,l gal." IJJ ill< ; 4 lbs. ,'llgal' 
23. SUo day,s; id. lIeady 
24. !) ew(. Ii 11",. 
:2;;, 32 jJel' ('Cll t. 

2(;, l;j'3:2 11". lJiiJ'ugelJ, ,'(hJ() H)s. 
Silica, :2(l'!'iS 11)8, jJOt'''lJ. 
i'84 11". limp, 4'4H 11" 
pllO,'piJol'ic acid. :2':N liJ,.· 
111agl)eE;ja 

~7. ,'i
u1p hate, .j()4·4i 1b

s
. lll(Jl'e 2S. ':2,; Heal'] \' 

29. 7~ tOlls • 
:W .)'7, 
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31. 61'3; 21'6; 17'1 
32. 168 ac. 
33. £18. lOs. 2d. 
:34. 981 
35. £7. 2s. 7!d. 
36. 351 cwt. 2 q rs. 
37. £10. Ss. 3d. 
:3S. :33 
39. 4S7 ~ tons 
40. £422. 12s. fjd. 
41. 61bs. 
42. 5H days 
43. :30! gals. 
44. £133. lIs. W.\d. 
45. 7·0176Ibs. =7 Ibs. ± oz. llearly 
46. 6 tons 13 cwt. :2u 1),8. 
47. 119·SI52Ibs. 
4S . ."3 c. ft. = 324 c. in. oak, 540 

nails, 3'6 pks. pins 
49. ;')6 trusses 
50. 66 loads; 39 tOilS 12 ewt. 
51. 20 cows 
52. 6·03Ibs. 
53. 65~ sq. in. ; 50 tiles 
54. 5 cwt. 
55. £2S0 
56. Is. Sd. per lb.; :2,. per lb. 
57. :38' C.; 38'9" C.; 39"T C.; 

39 '6° C . ',8··)0 C 
58. 75' per c~r:t"'; 16 per cent.; 

9 per cent. 
59. 15 cwt. 37 Ibs. 
60. :22,622 gals. nearly 
61. £80 to £100; £:3:2U to £3uO 

62. £!l3. lOs. 
63. 30 per cent. ; 25 per cent. 
64. £7,920 
65. It yrs. 
66. 6d. 
67. 29 tons 10 cwt. 2 'Irs. 14 Ibs. 
6S. 6,96q; 10,890 
6~. 280 c. ft. 
70. 4'40 C. ; 5'50 C. 
71. 21'2° F. ; 35'6° F. 
72. £48; :3,555i 8(1' yds. = ~{ ae. 

nearly 
7:3. £9. 3s. 6d.; £2cl. \ls. 6d.; 

£18. 7s. ; £91. 15s.; £llO. 
28. ; £367 

74. H.(~O ~he~ts ; 2SI;}: Ibs.; 3(j~ 
75. £1. 38. ,d. 
7u. 155 
77. 2: 1 nearly 
78. 18s. 6d. ; 3Is. ijd. 
79. 120; 153; 123; 212 
80. 13,741; !l,IS9; 11,674 
S1. 71'1) lb. 
82. £500; £333. 6s. Sd. ; £1,000 
8:3. 4s. 4d. 
S4. £6. lOs. 
85. £1. 5s. 7d. 
86. 50 cwt. ; £6 
87. £2 per annum 
8S. £21. 98. 
89. £862. lOs. 
90. £5; 3s. 4d. 
91. £25. 
92. 6s. 



INDEX 

A CIDIMETER, 160 
Acid, sulphuric, 164 

Act, \Vorkmen's Compensation, 209 
Addition, 2 

an~'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 
- sector of circle, 93 
- segment of circle, 94 
- sphere, 98 
- trapezium, 78 
- triangle, 77 
- walls of room, 77 
Astronomical day, 11 
Averages, 66 
Avoirdupois weight, 9 

BARREL, vJiume of, 100 
Belting, 200 

Bonuses for livestock, 178 
Brackets, 7 
Bread and flour tables, l~ 
Buckets, volume of, 100 
Buildings, air space in, 147 
- cubic content of, 195 
,- repairs, 188 
1&lshel weight, 17 J 
Butter, composition of, 166 

T5< 

Buttermilk, composition of, 166 
Butter ratio, 161 
- salt in, 167 

CAKES, feeding, 150 
Capacity, imperial measures 

of, 12 
Capillari ty, 107 
Casks, gauging of, 104 
-- ullage of, 103 
Chain, Gunter's, 79, 80 
Cheese, composition of, t67, 171 
- green, from whole 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 (Jf, 166 
Compound rules, 20 
- - examples in, 23 
Concrete, cement, 195 
Oonaensea milK, 156 
Condimental food, 238 
Cone, area of, 98 
- frustum of, 98 
- volume of, 98 
Corn Returns Act, 8 
- measures, 12 
Covent Garden weight~ and mea

sures, 16 
Cream, composition of, 166 
- fat in, 162 

, - percentage removed, 162 
I - specific gravity of, 168 

Crops, 135 
- calculations, 142 
- examples in, 142 
- marketing of, 177 

2_,1 



INDEX 

Crops, seed per acre, time of sowing, 
weight of seed per bushel, suit
able soils, l'otation, and manures 
per acre, 138 

Cubic measure, 11 
Cultivations, value of, 184 
Cylinder, area of, 97 
- volume of, 97 

DAIRY farming, 159 
- products, composition of, 

166 
Deals, 225 
Decimals, add;~ion of, 34 

conversion to fractions, 37 
division of, 36 
examples in, 40 
multiplication of, 34 

- subtraction of, 34 
Denominator, 46 
Digging, 173 
Digits, I 

, Dividend, 6 
Divisibility rules, 40 
Di vision, 6 
- examples in, 30 
Divisor, 6 
Draining, 113 
- cost per acre, ll4 

discharge, J16 
- examples in, 117 
- main pipes for, 116 
- pipes, 115, 117 
Dung, analysis of, 129 

EARTH'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 

FACTORS, 4, 43, 44 
- Highest common, 44 

Field book, 80 
Flooring, 225 

Flour and bread tables, 12 
Foods, 148 
- albmninoid ratio of, 149, 151 
- composition of, 151 
- condimental, 238 
- valuation of, 186 
'- - a(~ manure, 127 
F.Dreign liquid measures, 14 
Formulte, 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, III 
Friction, coefficient of, 203 
Fruit trees, planting, 137 

GEARING, toothed, 205 
Gerber test bottle, 159 

Germination capacity, 132 
Grain and root heaps, 103 
- proportion to straw, 137 
Gr,wel pits, III 
Ground work, 173 
Grasses, mixtures of, I:H 

HARROWING,174 
Harvesting and threshing, 176 

Hay, new and olel, 13 
- and straw, weights, 13 
- - valuation of, 185 
Haystacks, circnlar, 215 
- contents of, 214, 219 
- with rectangular 'lase, 2Hi 
- weight of, 157, 218, 2'20 
Horse insun1nce, 2ll 
Horse-power, 1 \)8 

I MPLE~IENTS, cost of, 181 et seq. 
Insnrance, 208 

Insurance rates, 20\) 
Interest, compound, 68 

examples in, l.[l 
- simple, 67 



TNDEX 253 
, 

LABOUR, 172; cost of, 17:~ (t seq. 
Lactometer, 165 

Land measure, 10 
- surveying, 79, 80 
- valuation of improvements, 186 
Lawns, III 
Leap year, 11 I 
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 
livp) and dead weights of, 144, 

146, 147 
Y'- railway rates for, 148 

valuation of, 187 
Liquid measures, foreign, 14 
Loams, 109, 110 
Log, 225 

M AOHINERY, 187 
Manures, 120 

Manures, cost per lb. 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, III 
Measures and wflights, 8 
:Measuring glass, 17 
- ricks, 213 
- timber, 220 
Mensuration, 74 
Metric system, 38 " 
- ._ miscellaneous examples, 2:35 
Milk, composition of, 149 
_. cost of production, 166 
,I fat at various depths in, 168 
_,;. price with regal.ll to quality, 163 

scale, Richmond's, 164 

Milk, specific gravity of, 169 
- table of payments for, 164 
_. total solids in, 165, 168 
- weight per gallon, 163 
Milking, machine [Lnd htmd, 170 
~Ioney tables, 9 
Mortar, cost of, 195 
Multiple, 43 
- lowest common, 45 
Multiplicand, 4 
Multiplication, 4 
- examples in, 25 
Multiplier, 4 

NUMBERS, prime, 43 
Numerator, 46 

OFFSET staff, 80 

PAINTING, 192 
Parallelogram, 75 

1;a1'oel post, 19 
Partial products, 5 
Pasture, seeds for, 134 
Percentages, 60 
- examples in, 62 
Percentohge solution, 18 
Pipes, draining, 113 
Plank, 22;) 
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, 19:) 
Premium, 208 
Prime numbers, 43 
Prism, 99 
Product, 4 
- partial, 5 
Proportion, 59 
Pyramid, 99 
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QUARTERLY terms, 13 
Quotient, 6 

RAILS, 225 
Railway rates, 19, 148 

Rainfall, 119 
Rations, farm, 155 
Ratio, 59 
- examples in, 60 
Recta,ngles, 14, 83 
Rectangular solid, volume of, 96 
Reduction, 19 
Rennet, composition of, 111 
Repairs, 188 
- labour, materials, cost, 188 et 8eq. 
Ricks, measuring, 21:~ 
Ring solid, area and vulume of, 100 
Rulling, 174 
Roman system of numcration, :2 
Root and grain heaps, 103 
Roots, raising and storing, 177 

SALT in butter, 167 
Seasons, 14 

Seeds, 131 
- germination of, 132 
- purity of, 132 
- quantities per &ere, 133, 138 
Sepa,rated milk, composition of, 16G 
Separator bowl, revolutions .t 206 
Simpson's fule, 101 
Soils, 107 

absorptive power of, 108 
- classification of, 109 
- constituents of, 109 
- temperature of, 109, 1l0, III 
- tillage of, 17:3 
- weights of, 107 
- water in, 109 
Solid, irregular, 101 
- measure, 12 
Sowing and planting, cost of, 175 
Specific gravity, 169 
SIlhere, area and yolume of, 98 
Square measure, 10 
- of wood, 226 

root, 70 
- - examples in, 73 

) 

Starch value, 157 
Steam cultimtion, 174 
Straw and hay weight, 13 
- proportion to grain, 137 
Subtraction, 3 
- and addition, examples in, 23 
Burface <Jr land measure, 10 
SlIrveying, 79, 84 

T 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, 2'21{ 

- quarter girth of, 213 
- sizes and prices, 2'24 
Time, measurement of, 11 
Trapezium, 78 
Triangles, 7l3, 83 

equilateral, 83 
- right-angled, 92 

ULLAGE of casks, 103 
Unitary method, 56 

Unitary method, examples in, 56 

V ALUATION, annual, 187 
- teuant right, 184 et 8eq. 

Volume, examples in, 104 
- or cubic measure, 11 
Vulgar fractions, 46 

WAGES, titble of, 180 
'Valls, hrick, rubble, am 

stone, 194 
'Vater with food, 157 
'Veights and measures, 8, 14, W 

examples in, 32 
- carcass, 146 
- of produce per bushel, 17 
Wheat mea1ures, various, III 
\Vhey, composition of, 1613 
Wind power, Hl8 
Wool weight, 13 
Worked examples, 227 

'I 
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with Plans and Estimates. By Professor J. SCOTT. Crown Bvo, cloth 2/0 

FARM ENOINEERINO, A COMPLETE TEXT· BOOK. 
Comprising Draining and Embanking; Irrigation and Water Supply; Farm 
Roads, Fences and Gates; Farm Buildings; Barn Implements and Machines; 
Field Implements and Machines; Agricultural Surveying, &c, By Professor 
JOHN SCOTT, In One Vol., 1,150 pp., half-bound, with over 600 Illustrations. 

12/0 
II The volume will be of2'reat value to ai'ricultural students."-Mal"..t Lane Eqri~)' 

FARM GAS ENOINES. By H. R. BRATE. 200 pp., with 36 
Illustrations. Crown 8vo, cloth. Just published. Net 4/6 

FARM MANAGEMENT. Treating in outline of the General 
Work of the Farm; Stock; Contract Work, Labour, &c. By R. SCOTT 
BURN. Crown Bvo, cloth 2/6 

FARM ROADS, FENCES, AND GATES. A Practical 
Treat\,=>e on the Road,=>, Tramways., and Waterways of the Farm', the 
Principles of Enclosures; and on Fences, Gates, and Stiles. By Professor 
JOHN SCOTT. Crown 8vo, cloth. . . . . . . . 1/6 

FARMERS', ORAZIER5', AGRICULTURAL STUDENTS', 
.sURVEYORS', LAND AGENTS', AUCTIONEERS', &c., TABLES 
AND MEMORANDA. With a New SyS!' n of Farm Book-keeping. By 
SlDNEY l!~RANClS. Fifth Edition. 272 PP'l waistcoat-pocket size, limp leather 

1/6 
FARMING AND FARMING ECONOMY. Historical and 

Practical. By R. SCOTT BURN. Crown ~vo, cloth . 3/0 
FARMING, MODERN, OUTLINES OF. By R. SCOTT 

BURN. Soils, Manures, and Crops-Farming and Farming Economy
Cattle, Sheep, and Horses-Manogement of Dairy, Pigs, and POllltry
Utilisation of Town-Sewage, Irrigation, &c. 1,250 pp., balf-bound, profusely 
Illustrated . 1 2/0 

FARMING, PRACTICAL. In Relation to Soils, Manures, and 
Crops, with a chapter on Homestea.d Construction, including a number of 
plans and liiections. By EDMUND T. SHEPHERD, Professional Associate of 
the Surveyors' Institution. Demy 8vo, cloth . Net 4/6 

PRINCIPLES OP AGRICULTURE-IMPROVEMENT OF SOILS-MANURES A:-.lD THEIR 
USES 1:-.1 RELATIO!'\ TO CROPS-RoUT. AND FALLOW CROPS-C()R~ CROPs-LEC;L1~[J::-':UUS 
AND FORAG!! CROPS--PER1{ANENT AND TEUPORARY PASTURES-FARM BUILDINCS, &C. 

FARMINO, SYSTEMATIC SMALL; or the Lessons of My 
Farm. Being an Introduction to Modern Farm Practice fQ[ Small Farmers. 
By R. SCOTT BURN, Author of "Outlines of Modern Farnong," &c. Crown 
Bvo, cloth . 6/0 

FERTILISERS AND FEEDING STUFFS. Their properties 
and Uses. A Handbook (or the Practical Farmer. By BERNARD DYER, 
D.Sc., F.r.C. With the Full Text of the Fertili,,,rs and Feeding Stuffs Act of 
1906, The Regulations and Forms of the Board of Agriculture and Notes on 
the Act by A. J. DAVID, B.A., LL. M. Sixth Edition, Revised. 160 pp. 
Crown 8vo, cloth • N ,I 1/0 

"Dr. Dyer has done fannf"rs good c;ervice In placin2' at their disposal SD much useful 
in(etmatiou i.n so intcl1ijiible II fonn."_Th, l'i:"u~. 
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~FlELD IMPLEll1.ENTS AND MACHINES: With Principles 
and Details of Construction and Points of Excellence, their Management, 
&c. By Professor JOHN SCOTT. With 138 Illustrations. Crown 8vQ, 
cloth. • 2/0 

FORCING GARDEN; 
Flowers and Vegetables. 

.. houses, Pits and Frames. 
Bvo, cloth , 

or, How to Grow Early Fruits, 
\Vith Plans and Estimates for Building Glass
With Illustrations. By SAMUEL WOOD. Crown 

:' . S/6 
1 ) 

FORESTRY, PRACTICAL: Ilnd its Bearings on the Improve-
ment of Estates. By CHARLES E. CURTIS, F.S.l., Professor of Forestry, 
Fiehl Engineeling, and General Estate Management, at the College of 
Agriculture, Downton. Third Edition, Revised and Enlarged. Crown ~VO, 
cloth . . Net 3/6 

FORESTRY: Complete Yield Tables for British Woodlands and 
the Finance of British Forestry. By}), TRENTHAM ~IA\y, 11emuer of the 
lYand Agents' Suciety; Professional Associate of the Surveyors' Institution. 
108 pp. Royal oblong 8\'0, cloth . • •. , Net 7/6 

FRUIT TREES. THEIR SCIENTIFIC AND PROFIT. 
ABLE CULTURE. From the French of M. Du BREUlL. Fifth Edition, 
carefully revised by GEORGE GLENNY, \..yUh 187 \Voodcuts. Crown Bvo, 
cloth. ' 316 

GARDEN RECEIPTS. Edited by CHARLES W. QUIN. Fourth 
Edition. Crown Bvo, cloth . • . • . . . . • 1/6 

"A singularly complete collection of the principal receipts needed by gardellers."-ranlttr. 

GARDENING (COTTAGE); or, Flowers, Fruits and Vege-
tables for Small Gardens. By E. HOBDAY. Crown Bvo, cloth . 1/6 

"Definite instructions as to the cultivation of small gardens. "-Scotsman. 

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 GEO. M. F. GLENNY. 
Illustrated. Crown 8vo, cloth. . 1/6 

GARDENING, LADIES' MULTUM-IN·P.ARVO .fLOWE~ 
GARDEN, and Amateur's ~ete·(iuiae~· By'S, WOOD, Crown 8vo, 
cloth . . 3/6 

GARDENING, MARKET AND KITCHEN. By C. W. SHAW, 
Crown 8vo . 316 

.. The most valuable compendium of ki.tchen and market-g'arden work puulbhed."-Farmtr, 

GARDENING, MULTUM-IN-PARVOi or, How to Make 
One Acre of Land produce ,£620 a year, by the Cultivation of Fruits and 
Vegetables; also, How to Grow Flowers in Three Glao;s Houses. so as to 
realise £,76 per annum clear Profit. By SAMUEL WOOD, Author of Ci Good 
Gardening," &c. Seventh Edition, Crown Bvo, sewed. • . • 1/0 

GOOD GARDENING. A PLAIN GUIDE; or, How to Grow 
Vegetables, Fruits, and Flowers. By S. WOOD. Fifth Edition, with con· 
siderable Additions,.iand numerous Illustrations. Crown Bvo, cloth • 3/8 

GRAFTING AND BUDDING. 
\Vith Illustrations. Crown Bvo, cloth , 

"The one standard work on this subject."-Scoufflan. 

By CHARLES BALTET. 
. 2/6 
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GRAZ !NG. TH~8 COMPLETE GRAZIER, AND, 
FARMERS' AN CATTLE BREEDERS" ASSISTANT. A 
Compendium of H .3bandry. Originally Written by WILLIAM YOUATT. 
Considerably Enlarged, and mainly Re.written, in 1893 and I903, by WILLIAM 
FREAM. LL.D., Assistant Commis::sioner, Royal Commission on Agriculture, 
1893. Fifteenth Edition, thoroughly Revised and brought up to the Present 
Requirements of Agricultural practice by \VILLIAM E. BEARI formerly Editor 
of Tile 111ark Lane Express. Super Royal Svo, 1,100 PP" 450 Illustrations, 
handsomely bound ." . £1 11 S. 6D, 
BOOK L O:-,t THR VARIRTIRS. BRRBDI~G, REARING. FATTENING AND MANAGB-

MRNT OF CATTl.E-BJOK H. ON THR E 'oNOMV A")n MANAGRMRNT OF THE. DAIRY 
-BOOK III. ON THE BREEDING. REARING. AND MANAGEMENT OF HORSES.-BoOK IV. 
ON THE BREEDING, RRARING, AND FATrRN.fIlG OF SHEEP-BOOK V. ON THE BRRED· 
lNG, RSARIN(", AND FATTENING OF SWINE-BooK VI. ON THE DHHASBS OF LIVE 
STOCK-BOOK VII. UN THE- BREEDING, RRARINC: AND MANAGEMENT OF POULTRY
BOOK VIII. ON FARM OFFICBS AND IMPLRMI!NTS OF HUSBANDRY.-BOOK IX. ON 
THE CULTURE AND MANAGEMENT OF GRASS LANDS-BoOK X. ON THE CULTIVATION 
AND APPLICATION OF GRASSas, PULSE AND ROOTS-BoOK XI. ON MANURES AND 
THEIR A.PPLICATION TO GRA<";S LA~D AND CROPS-BOOK XU. MONTHLY CALENDARS 
OF FAR),lWORK TBROlJGHUVT THE YEAR_ 

• Dr. Fream Is to be cQngratulated on the successful attempt he has made to give us a work 
whl( h will at once become the standard classic of the farm practice of tlle country. We believe 
that it will be found that it has no compeer among the many works at present (n eXistence ,\. • • 
Tne illustrations are admirable. while the frontispiece, which represents the well-known bull. 
New Year's Gift. is a work o( art, "-Tlte Timu. 

H In Dr. Fre~Ul'" accomplished hcl.lltis· The Complete Gr3.zi.er' ha<; taken at a single bound 
a (rant place allw0.6>:.t the agriculturd.1. work.., of the day. . . • A~ a work of reference it has a 
pre-emInent chim upon every farmer."-Th~ Far-ma. 

HAY AND STRAW MEASURER: New Tables for the 
Use of Auctioneers, Valuers, Farmers, Hay and Straw Dealers, &c'! forming 
a complete Calculator and Ready Reckoner. By JOHN STEELE. Crown 
8vo, cloth . . 2/0 

HORTICULTURAL NOTE-BOOK. A Manual of Practical 
Rules, Data, and Tables, for the use of Students, Gardeners, N ur~erymen) 
and others interested in Flower, Fruit, and Vegetable Culture, or in the La.y~ 
ing-out and l\lanagement of Gardens. By]. C. NEWSHAM, F.R.H,S. 
Headmaster of the Hampshire County Council Horticultural School. \Vith 
numerous Illustrations. Second Edition. Fcap. 8vo, cloth Ntt 4/6 

HOUSE PROPERTY, HANDBOOK OF. A Popular and 
Practical Guide to the Purchase, l\rortgage, Tenancy, and Compulsory Sale of 
Houses and Land, including Dilapidati01lS and Fixtures, with Examples of all 
kinds of Valuation;,;, Information on Building and on the right use of 
Decorative Art. By E. L. TAR BUCK) Architect and Surveyor. Seventh 
Edition. 12mo, cloth . 5/0 

INTEREST CALCULATOR. Containing Tables at r, r~, 2, 2~, 
3, 3~, 3l, 4, 4·h 41, and 5 per cent. By A. 1\.1. CA.'tPBELL, Author of" The 
Concise Calendar." Crown Svo, cloth • Net 2/6 

INWOOD'S TABLES FOR PURCHASING ESTATES 
AND FOR TH8 VALUATION OP PROPERTIES. Including 
AdvQwsons, Assurance Policies, Copyholds, Deferred Annuities, Free~ 
holds, Ground Rents, Immediate Annuities, Leaseholds, Life Interests, 
Mortgages, Perpetuities, Renewals of Leases, Reversions, ~nking Funds, 
&c., &c. 29th Edition, Revised and Extended by WILLIAM SCHOOLING, 
F.R.A.S., with Logarithms, of Natural Number::; and THOMAN'S Logarithmic 
Interest and Annuity Tables. 366 pp., Demy Bvo, cloth • . Net 8/0 

"This valuable book has been considerably enlarged and Improved by the labours of 
Mr. Schooling, and Is now very complete indeed."-Econt'mist. • 

IRRIGATION AND WATER SUPPLY. A Practical Treatise 
on Water Meadows, Sewage Irrigation, \\'arpjng, &c.; on the Construction 
of Wells, Ponds, and Reservoirs, &0. By Plofessor J. SCOTT. Crown 
BYo, cloth . 1/6 
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'IRRIGATION, Ji'IONEER. A Manual of Information for 
Farmers in the Colonies. By E. O. J\.IAwsoN, M.lnst.C.E., Executive 
Engineer, Public 'Yorks Department, Bombay. With Chapters on Light 
Railways by E. R. CALTHROP, M.lnst,C.E., M.I.M.E. With Plates ano 
Diagrams. Demy 8vo, cloth . 1\',t 10/6 

LAND VALUER'S BEST ASSISTANT. Being Tables on 
a very much Improved Plan, for CaJ,wulating the Value of Estates. Witl! 
Tables for reducing Scotch, Irish, and Provincial Customary Acres to Statute 
Measure, &c. By R. H'DSON, C.&. New Edition. Royal 32mo, leather, 
elastic band . . • • ,. . . • • . . . 4ft) 

LANDED ESTATES MANAGEMENT. Treating in Out
line the Varieties of Lands, Methods of Farming, the Setting~out of 
Farms, &c.; Roads, Fences, Gates, Irrigation, Drainage, &c. By R. S. BURN. 

Crown 8vo, cloth . 2/6 

LAW FOR FARMERS, LAND AGENTS, &c. See" EVERY 
MAN'S OW~ LAWYER." A Handybook of the Principlts of Law and Equity, 
""ly a l3arrister. Fiftieth (1913) Edition, Revised and Enlarged. Includ_ 
ing Abstracts of the Legislation of 1912 of especial interest to Farmers and 
Land O~\'ners. Large crown 8vo, 850 pr. [Published Anllually. N,t 6/S 

MEAT PRODUCTION: A Manual for Producers, Distributors, 
and Consumers of Butchers' Meat. By JOHN EWART. Crown Bvo, cloth 

2f6 

MILK AND CREAM TESTING AND GRADING DAIRY 
PRODUCTs. For School, Farm, and Factory. By G, SUTHEh.LA;-";O 
THOMl'Sf)N, F. R.S.Ed., Late Gove:rnment Dairy Expert, South Australia. 
224 pages, with Illustrations. Crown Svo, cloth • Nd 4/6 

MILLERS', CORN MERCHANTS' and FARMERS' READY 
RECKONER. Second Edition, revised, with a Price List of Modern Flout 
Mill MaclIinery. By W. S. Hurro", C.E. Crown 8vo, clotlI. ,2/0 

POTATOES: HOW TO GROW AND SHOW THEM. 
A Practical Guide to the Cultivation and General Treatment of the Potato. 
By J. PINK. Crown 8vo • . 2,0 

PROPAGATION AND PRUNING OF HARDY TREES, 
SHRUBS, AND MISCELLAI'EOUS PLANT.:>. With chapters 011 
1Ianllring and Plantillg. By J. C. NE\VSHA;"I, F. L.S., Formerly of the .J.{oyal 
Botanic Garden~, Kcw, Heaumaster ami ::\Ianager of the Hamp:-.hire Couilty 
Council Agricultural and Horticultural SCllool, Author of " The Horticultural 
?\ otebook " and ... Agricultural Arithmetic." 233 pages, with 57 full-page 
Illustrations. Demyova. Cloth. Just i'ublished . Net 6/0 

RATING AND ASSESSMENT, THE LAW AND PRAC~ 
TICE OF. A Handbook for Overseers, lIembl'"rsof Asse<.,smellt Committees, 
Surveyors, and others intere~ted in Rating and Valuation. B\ CLARENCE A. 
\VEBB, P.A.S,I., Valuer and Rating Survt..yor, author of" The Valuation of 
Real Property," &e- :0150 PP. Demy 8vo, cloth . Net 7/6 

RUBBER: ITS CULTIVATION AND PREPARATION. 
By \V. ~. JOHNSON, F.L.S., Direccor of Agriculture, S. NigeCla, \Vest 
Africa; Second Edition, re-written and greatly enlargtd, 192 pages, with 
numerous Illustrations. Demy 8vo, cloth • . Net 7/6 

RUBBER PLANT~R'S NOTE-BOOK. A Handy Book of 
Reference on Para Rubb{ r l'lanting. \Vith Hint" on the ),Iaintenance of 
Health in the Tropics, and other general information of utility to the RuLber 
Planter. Specially de:-;iglled for U"e in the Field. Complied from the most 
relLbleand mouernsources. By FRA;->;K Ih:'AHA:\I, F.R.(;.S. \Vith Diagrams 
and Photographs. II6 pages, with Illustrations. F'cap 8vo, cloth • J..Vet 2/6 , 
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R.OTHAMSTED EXPERIMENTS AND THEIR PRAC
TICAL LESSONS FOR FARMERS. Part 1. STOCK. Part II. CROPS. 
By C. J. R. TIPPER. Crown Bvo, cloth . 3/6 

SEWAGE, IRRIGATION, &c. By R. SCOTT BURN. Wood-
cuts. Crown 8vo, cloth . 216 

SHEEP: The History, Structure, Economy, and Diseases of. 
By W. C. SPOONER. Fifth Ed_tion, with Engravings. Crown 8vo, cloth 

SOILS, MANURES, AND ~GROP~. 
Woodcuts. Crown Bvo) cloth. . . . 

3/6 
By R. SCOTT BURN. 

. 2(0 

STOCK: CATTLE, SHEEP, AND HORSES. By R. SCOTT 
. 21S 
With 

BURN. Woodcuts. Crown 8vo, cloth 

TREE PLANTER AND PLANT PROPAGATOR. 
numerous ]JJlJstrations of Grafting, Layering, Buddjng, Implements, 
Houses, Pits, &c. By S. WOOD. Crown 8vo, cloth . 2(0 

TREE PRUNER: Being a Practical Manual on the PrIming 
of Fruit Trees, including also theit' Trai.ning and Renovation, also treat
ing of the Pruning of Shrubs, Climbers, and Flowering Plants. With 
numerous IHustratl0ns. By SAMUEL WOOD) Author of "Good Gardening," 
&c. Crown 8vo, cloth • 1 (6 
THE TREE PLANTER, PROPAGATOR AND PRUNER. Being the above two 
works bound together . 316 

TROPICAL AGRICULTURE, ELEMENTARY. A Handbook 
for Students and Planters. By'V. H. jOf-{0;SO;o..;, F.L.S., Director of .:\grjcllJ~ 
ture in Southern Nigeria, Author of "The Culti.vation and Preparation of 
:Para Rubber," &c. Illu~trated. Demy 8vo. In preparation 

Price about Net 3(6 
VALUATION OF MINERAL PROPERTY. Rules and 

Tables. By T. A. O'DONAHUI<, l\['E., F.G.S., l\LI.M.E. ; Editor of 
" Mining Engineering"; First Class Certificated Colliery Manager; Author 
of "The Colliery Engineer's Pocket Book, l' H Colliery Surveying," " Mining 
Calculations," " Mining Formul<E," &c. 166 pp. Demy 8vo, cloth 

Net 716 
A Guide to the Prin-VALUATION OF REAL PROPERTY. 

ciplcs of Valuation of Land and Buildings, &c., for variol1s Purposes, 
induding the '.t;'axation of Land Values. With numerous examples. By 
CLARENCE A. "VERB, Valuer and Rating Surveyor, Professional Associate 
of the Surveyors' Institution; Author of "The Law and Practice of Rating 
and Assessment," and" Rates and Taxes." Third Edition, Revised and 
Enlnrged. 334 pp. Demy 8vo, cloth. . Nearly Ready. Ntl 7/6 

VALUATION, TABULAR AIDS TO. For Ascertaining the 
Purchase Price of Building Estates, Percentage required to cover Interest 
and Sinking Fund, Cost of Buildings, Deductions for Maintenance, Com
parative Site Values, etc. By GEO. T. MCCAW, B.A.!', M.A. (T.C.D.), 
Fellow of the Surveyors' Institution, and F. OLIVER LYONS, B.A.1., M.A. 
(T.e.D.), Valuer and Surveyor, General Valuation Office, Ireland, 
Fellow of the Surveyors' Institution. . Ntt 510 

VALUATION. See also "Inwood's Tables" 2,;td "House 
Property." 

WOODMAN'S YEARLY FARM ACCOUNT BOOK. 
Giving Weekly Labour Account and Diary, ami showing the Income and 
Expenditure under each Department of Crops, Ll.!jve Stock, Dairy, &c., &c. 
With Valuation, Profit and Lo .. Account, and Balance Sheet at the End of the 
Vear. By JOHNSON M. WOODMAN, Chartered Accountant. Third Edition, 
Revised. Folio, half-hound. . . . • . . . Net 7/6 

II Contains every requisite for keeping {arm accounts readily .and ilccurately."-A;:rimltun. 

Bradbury, Agnew, '" Co. Ld., Printer., London'" Tonbrldge. 
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