Indiana State University

Sycamore Scholars

Electronic Theses and Dissertations

11-1-1947

A study to determine the kind of mathematics needed in the
business of farming and by modern students of agriculture

Orville V. Melbourne
Indiana State University

Follow this and additional works at: https://scholars.indianastate.edu/etds

Recommended Citation

Melbourne, Orville V., "A study to determine the kind of mathematics needed in the business of farming
and by modern students of agriculture" (1947). Electronic Theses and Dissertations. 368.
https://scholars.indianastate.edu/etds/368

This Thesis is brought to you for free and open access by Sycamore Scholars. It has been accepted for inclusion in
Electronic Theses and Dissertations by an authorized administrator of Sycamore Scholars. For more information,
please contact dana.swinford@indstate.edu.


https://scholars.indianastate.edu/
https://scholars.indianastate.edu/etds
https://scholars.indianastate.edu/etds?utm_source=scholars.indianastate.edu%2Fetds%2F368&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholars.indianastate.edu/etds/368?utm_source=scholars.indianastate.edu%2Fetds%2F368&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:dana.swinford@indstate.edu

A STUDY TO DETERMINE THE KIND OF MATHEMATICS
NEEDED IN THE BUSINESS OF FARMING AND BY
MODERN STUDENTS OF AGRICULTURE

A Thesis presented to the
Faculty of the Graduate Division
Indiana State Teachers College

Terre Haute, Indiana

In Partial Fulfillment
of the Requirement for the Degree

Master of Arts in Education

by
Orville W. Melbourne

\
November 194%7




The thesis of Orville W. Melbourne,

Contribution of the Graduate School, Indiana State

\

Teachers College, Number 581, under the title, _A v

Study to Determine the Kind of Mathematics Needed

in the Business of Farming and by Modern Students

of Agriculture, is hereby approved as counting -

toward the completion of the Master's degree in the
amount of hours' credit. |

Committee on the31s'

, Chairman

&Repfii??;zzize of ¥English Department:

‘Date of Acceptance Jec_ o2 0, /‘7%7 -




TABLE OF CONTENTS
Chapter Page
I. Introduction seveeccescesncrscccacosccssons 1
A. The Problem .eveeeerieinrnnenceecannns 4
By ProCedure .veeeeeeesescoassscnencncans 4
Co Scope Of SLUAY eveitvesececeonosconnnns 5
IT. Analysis of Farm Activities .eeeviviccennse 7
A. General PFarm Business ....eieeeesesessns 7.
B. Field Crops, Fruits and Vegetables .... 17
C. Producing LivestoCk +seeeeeveveernenass 30
D, Markebting .eeeeeceeessssscoesocesconsces 41
E. Construction of Farm Equipment and
Bulldings ceecessvoerecesoscacecrenncas 47
F. Use, Care, and Repair of Farm
Machinery veeecesseesoscssroasocasoans 56
G. Work in the Farm SHOD eveeveenernveees 63
H, Painting on the FATrM «eeoeeseeensaeeas 67
I. Land Improvements and Practices in
Soil Conservation R TR R R EEE 73
J. Miécellaneous Measurements seeeeve.ees 85
K. Reading and Study of Agricultural

Reports, Bulletins and Periodicals ... 92

Stmmaries and Conclusions

Ax‘

Summaries

HIQ"Summary of Mathematical Items

. Pound in the Analysis of Farm A
ACtiViti/eS 10'0.90”:0;".6'-.-..c’ooo-o- lol

i1




|
t
|

Chapter

I1I.

III.

Summary of Tables Useful to

" Parmers and Students of

Agriculbture se.ececscscsccenccse

Summary of Charts and Graphs
Useful to Farmers and Students
Of AgriCultuPe "."‘...;.... > 0 0 &

B. Conclusions

I.

II.
IIT.
IV.

Ve

Conclusion Concerning Arithmetic
Conclusion Concerning Algebra ..
Conclusion Concerning Geometry .

Conclusion Concerning Additional
Helpful Topics 2 0 © 6 H O 46 0 & P S OB S

Conclusion Concerning Advanced
TOpiCS © ® 2 % 5 0 5 % T ® 5 4 O S 4" 5 0 0 & OB GO

C. Concluding Remarks ..eeeeseececcoces

BibliOgI‘apby 65 90 30 ¢P sSSP O eNe9eSN e

ii;
Page
103
104
108

106
107

108

108

109

111




Table

I.

IT.

I1I.
Iv.
VI.

VII.

VIII.

IX.

When Pregnant, and to Give Milk ececevces

LIST OF TABLES

Egg Production Record ....ieevieeeciconse
Some Morrison Feeding Standards e.ececees
Analysis of Principal Feeding Stuffs ....

Silage Needs for Herds of Different Sizes
and Diameters of Silos Required ....eeoove

Spreading Rates for Different Coating
Materials on Various Surfaces ceeveseonca

Some Practices in Producing Onions on
Farms Where Records Were Summarlzed in
Northern Indiana ® O B 3 9 8 6B O & L 4O PO OO O s 9 8

Average Cost Per Mile of Operation for
172 Farm Trucks in Central Indiana, by.
CapaCi ty Of TI'U.CKS, 1956 "58 2268 0 s 0 0 s 000

Median Cost Per Mile of Operation of 172
Farm Trucks in Central Indiana, by =
CapaOity Of TI’U.OI{S, 1956"58 ¢ 5 e 48 080400000

Dairy Cows Need & Well-Balanced Diet for
Growth, Maintenance, to Develop the Fetus

Page
31
32
33

50

68 .
02
93
93

04




G 140

Figure

2.

3,
4.

S
6.
r?.

8.

io.

11,
12,

LIST OF FIGURES

Page

, Example of Mendelian Inheritance ee...... 20

Example of Inheritance with Hybrids
Possessing Two Mendelian Factors ..cveeee 22
Staking Out a Foundation weeeesseesseenes 48

4

A Simple Sweep for Laying Out a Silo
EXC&V&thn o8 082 80 v e ® 6.0 0 80 0 00 00 0 s at e 49

Types of Systems for Farm Drainage cevees 75
Cross Section of a Completed Terrace .... 79
Extent of Windbreak Protection ......... . 80
Effect of a Two Row Norway Spruce and

Avstrian Pine Windbreazk on Wind
Velocities OQVOOI.l...!.'.....l..’t.l“‘.. 81

- Average Temperatures of Frult Shipped in

Various Containers in Top Layer of Pre-
cooled Carlot of Peachers from Vincennes, )
Indiana to Buffalo, New YOrK seeeeeecvesoe 95

The Vitamin A Values of Milk (Corrected bo

4 Per Cent Fat) Produced During Succes-
sive Periods by Cows Fed Various RoughageskNQS

Relation of Size of Farm to Initial Cost
of,Machinery‘Per Acre on 365 Indiasna Farms 96

Uses of Farm Trucks by Central Indiana
FarmerS’ 1956—38 ® © &8 0 93 & 0 & P OB & L DA IS S SS 96

The Carotene Content of Three Grades»of

8 Alfalf& and TimothyHay > a2 6 e s 00 s 88 e ‘. o‘,o . 96 '
- Cost Per Mile of Operation for 181 One.

and. One~Half Ton Commercial Trucks Used

. for Hauling Farm Products in Indiana, .

15,

16,

1938 .‘0o.o-cooc.o..i-ou-oct'-ocaoo..ooo: | 97

Average Labor Income of ApprOKimately 50

Farms in Type of Earning Area 1, in Indiana
and Index (1910-19142100) of Prices of

Farm Products 1n Indiana, 1929-38 eciveos o8

,Fall.or“$lope for Farm Tile,Dfains‘...;.. 99 X




CHAPTER T

INTRODUCTION

In the past, farming methods were determined largely
by tradition and progress was slow because of prejudice
against scientific methods. Changes have taken place, and
more are coming, which make tlie business of farming a complex
one, even on family-operated farms. TYoung people looking
forward to farming as a earee; must learn the skills asso-
cilated with mechanized farming, and how to manage a complex

business enterprise. Those who are well-trained and are

~well-adapted to manage a business are likely to find this

business a profitable one, for oppoptunities here are as

"goodvas in any other occupation. However, those who lack

training and do not5ﬁ5ﬁéitﬁéﬂébilitﬁVféfﬁgood management are
likely to find themselves at a great disadvantage.

There is probably no- business 1n the world that requires

~as much exercise of brains with 1ts details as does that of

“agriculture. A’little’farming done on paper may produce .

surprising results. 'Truly,.the pencil and figures are great

“implements in ‘promoting betterﬂagrieulture. It has been

tshOwnlinszme instances that farmers have’actually paid a

~gbod*priCG for.thevprivilege«of doing physical»exersise on

‘théifgfarms;,‘Sincewno*other“oocupatiOnwrequires greater.

fqﬂalitieStdf‘skillﬁand‘judgmentwthanlthat‘of farming, in the
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futurermore training Will,be necessary for a young men to
become a farm.operatcr.
| l Today there are menj factors that deternine the success
of a farmer other than the raising of field crops and the
raising of farm animals, namely‘ his business-like attitude;
his knowledge of the costs of farming; his knowledge and
wisdom concerning soCial‘problems; his knowledge and use of
scientific information; and his use of farm machinery. All
of these factors require a knouledge of and ability to use
some kinds of matnematics.

The farmer must realize that he is in business, the

largeSt business on earth and, therefore, must run his farm

in a business-like way., First of all; he needs a budget, in

- most cases a crop budget and a livestock budget, and secondly,

some system of bookkeeping and accounting, for it is by this

Jmeans that he eliminates waste and leafns how, in many ways,

to curtail expenses and make his business more profitable.
| The modern farmer must be aware of the many different
costs of operating his farm. Some of these are taxes, -

insurance, interest rental value of land' repairs to build-

uings fences and machinery, animals kept for breed*ng and for
food for his family, depreciation of buildings, fences,i
vanimals and machinery, money spent for fertilizers and for

"seed planted for green manuring, and expenditures for seeds,

;plants,,plow1ng,‘cultivating, harvestlng, and hauling produce

T

i-to market.
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The farmer of today is confronted more and more with

¥

questions and problems that affect the farmers as a group.

These are problems of marketing, taxation, foreign trade, money
%aiues, land ownership, and farm credit. To all of these he
musﬁ devote some time and effort to help obtain theilr solutions.
For example, as a patron of farm cooperatives he should
thoroughly understand their pripciples, functions, and business.
Also, he should comprehend and participate in the activities of
the national government, which are desligned to aid him by regu-
lating economlic forces.

The practical farmer is becoming a scientific farmer; he
studies the reports, bulletins and circulars from agricultural
colleges and the agricultural department of the national govern-
ment. From this study he learns the results of experiments in
agriculture, and obtains new methods and practices to use in his
busineés. New plans and new ideas for the constructionAof farm
buildings are obtainable free from these sources; as well as a
wealth of much other useful information.

The-progressive farmer is a user of machinery. The mechan-

ization of agriculture has made outstanding developments in the

past seventy-five years. The farmer of today must have a more

thorough knowledge,of”mechanics"and mechanical principles than

did~his;ancestbrs;=whoséifanming équipment was ‘quite simple and

~very llmited.u However, it is by his use of machinery that the
kfarmer has been able to reduce thé. number of working hours in
"the day and devote more time to study, plan, and figure for the

7improvement of his business.




A. THE PROBLEM -,

It is evident that the successful farmer 1s devoting more
and more of his time to mental activity along.scientific lines.
It is seen‘that he needs to have at his command the best methods
of estimating, computing, and comparing the materials and
processes With which he works. It is true that the present day
fafmer must have as part of his mental equipment’sufficient'
mathematics to allowipim to carry out mathematical'operatiohs
which may enter into his work of conducting his farm intelli-
gently and profitably. Therefore, the purpose of this study
is to determine the kind of mathematics needed in the business

of farming today and by modern students of agriculture.

B. PROCEDURE
In carrying out the purpose of this study the following
kinds of materials have been analyzed: = agricultural tektbooks,
bullétins and circulars from agricultural experiment stations,
reports from the depéﬁtment of agriculture of the ﬁnited States,
textboéks of agricultural.mathemétics, agriculture courses of

studj’for high schools, and mathematics prerequisite for ehtry

~ to and the requirements in the plans of study of agricultural

colleges. . Three kinds of data were noted in the examination

of materials}~:(l) the kinds of éctivities_engaged in_pn‘the

)~g,farm,g(z);type;probiems;common to each activity, and (3) the

matﬁeﬁétics needed to solve the problems. In the report that

= fdllowsﬂare:foundgﬁ (i)wthéflist'ofafarmﬁactivities,'(II)fthe
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discussion, problems, and mathematics needed for each activity,

and (III) conclusions and summary of mathematics needed in the

business of farming and by the student of agriculture.

' C. SCOPE OF STUDY

The following is a list of the activities found most

frequently engaged in by the fermer which have a definite need

of mathematical knowledge and processes:

1.

2.
B
g,
5.
6.

7o

. 80‘

9.
10.

11.

General farm business, inventories, budgets,
accounting, finance, etc.

Raising field crops, frults, and vegetables.
froducing livestock and livestock products.
Marketing.

Constructing farm bulldings and equlpment.

Use, care, and repailr of farm machinery.

Work in the farm shop.

Painting on the farm.

ﬁand improvements and practices in soil conservation.
Miscellaneous measurements.

Reading and study of agricultural reports bulletins,
and periodicals.

The type of work done in each activity; the kind of pro-

blems which must be solved in doing the work; and the analysis

of the mathemétiCs necessary to eolve theiproblems Wiil‘be

considered in Ghapter II.

s It may be stated here that it is not the purpose of this

study to reeommend how, when, or in what form the mathematics"

should be studied other “than to say that the mathematicsvf




reported in this study does not goAbeyond the secOndary séhool
level.

It is recommended, however, that high school pupils whose
interests lie in the field of agriculture, or who expect to
attend an agricultural college have a mastery of the operations
before their graduation from the secondary school. The follow-
ing is a quotation by David Eugene Smith. "Mere technical |
mathematics alone has never succeeded, and the nature of the
general ﬁathematics that is best sulted to develop the power
to handle the problems that confront the foreman who is

erecting a skyscraper has never been determined ."l

lDavid Eugene Smith, Problems in the Teaching of Secondary

S Mathematlcs.‘ Chicagos Ginn and Co., 1913.




CHAPTER IT

k ANALYSIS OF FARM ACTIVITIES

In the present chapter the farm activities are considered
in the orden in which they are listed in the scope of study
in Chapter.l. The analysis of each activity consists of (1)
a general discussion of the details of the activity, (2) a
list of problems typical to the activity which may require
solution as the Work,of the activity is being done, and (3) a
mathematical analysis listing skills, concepts, formulas,
tables, and graphs that were observed to be involved in the

activity and problems.

A, GENERAL FARM BUSINESS

' I. General discussion. The general business of running

a farm is made up of budget planning; bookkeeping and accounting;
taking inventories, figuring depreoiatlons, determining labor
costs; studying profit or loss, preparing income tax returns‘
calculating interest on farm loans and investments; making the
annual farm and personal financial statements, and solving
problems of farm credit and insurance.

o The farm inventory should show the extent and value of all

real estate, the type and value of farm maohinery and equip~-

i ment the amount and value of feeds including hay, grain, and

other supplies and the number kind and value of all 1live-

o stook.: The summary ‘should show the totals for each class




of inventofy and the grand total of all farm assets end in-
vestments. |

It is advisable for the farmer in keeping his accounts
to keep a household account book in addition to his general
farm,acceunting records. This record should show all expenses
for food,'clothing, recreation, tpavel; school, and other
thipgs connected with the living of the farm family.

Many farmers are using budget methods to help them plan

chahges in thelr farming systems. In doing so they put down

On’paper some definite figures on acres of crops and number

of livestock; on expected production and expected receipts; on

‘quaﬁtities and cost of labor, fertilizer, feed, seed, gasoline,

and equipment; on taxes, insurance, and other expenses; and

'finally on the probable income from the whole farm operation.

Then they bring all of these ltems together on a single work-
Sheeto This is a great aid to them in visualizing and studying
the Whole prooess of production. PFor help in this type of
Work if a change 1s contemplated which includes crops that
have not been grown on his farm before, he can use county soil

reports issued by the department of agriculture and state

‘fcolleges, Which give average erop yield estimates for dlfferent

soil types and dlfferent systems of 3011 management With these

data and a map of his farm showing the different types of soils,

the farmer can plan hls cropping program to be the most profit-A

“Lt[able and satisfying-, '.




In figuring depreciation, the decrease in valué of
property resulting from use,“or from changes resulting in disuse,
the following factors are involved: the original cost of the
i ~ asset, the estimated lifé of the asset, the estimated scrap

value of the asset, and the method desired by the farmer in

estimating the depreciation. A common method is to find the

difference in value of the original cost of the asset and the
estimated scrap value), and then to find the average annual de-
preciation, by dividing the total depreciation by the number of
years in the estimated life. Another method is to take a cer-
tain per cent each year from the inventory value of the
property. In some states this method is obligatory in figuring
income for state income tax reports.

'In Indiana there are several tax laws affecting the pay-

ment of taxes by férmers, viz.: the gross income tax, property
?ﬁ,’ tax,fintangible tax, and other miscellaneous taxes such as

. - forest land, partition fence assessments, poll tax, dog tax,
ete. Other states have similar tax laws.

V “The.Gross Income Tax law requlres that everyone must file
an annual return. if his. income is more than $1000, and a
;%!f  | rquarterly.returﬁ?if the tax is more than $10.00. The law
| :requires that records of gross: income and such -other books as

v are: needed ‘be kept to determine the amount of the tax. ;Ther

rate ‘on- most farm recelpts ig of 1%, however, on- some  farm .

L receiptsﬂthegrate iS*l%if\

S—



TR

- ' | _— 10

”Sone important figuring which the Indiana farmer must do
is that required to obtain his tax refund, allowed on his pur-
chasesAof any motor fuel for purposes other than propelling
vehicles on public highways, of amount of'such indirect tax
paid by him for same. The refund is obtained by presenting to
the State Auditor a statement of the amount, accompanied by the |
oriéinal invoices showing the payment of the purchases 1n-
cluding thekgas tax. ”

The national government imposes a tax upon incomes in
excess of certain amounti Returnskfor this tax must be filed
for the preceding year on March 15 of each year with the Collec-

tor of Internal Revenue for the United States. To make the

ireturn the farmer must determine and report on the following

items: total income, total deductions, net income, taxable
income, normal tax, surtai, and total smount of tax. The pro-
cedure-for‘determining‘his‘total tax is about aé follows:
first tne‘net income is found by subtracting the deductions
from the gross income.‘ From his net income he iskentitled to

his credits for personal exemption and dependent children.

In addition, he is allowed an amount of earned income credit

+

‘which is calculated by subtracting the total deductions from

the earned income. The sum remaining after subtracting these

?V*,credits from the net income is the amount taxable at the normeal
:‘tax rate, which gives the normal tax. The surtax is determined

“by consulting tne surtax table. The surtax 1s added to the




e county. Farmers own part of the stock in these associations.
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normal tax which then gives the total tax that the fafmer mus£
pay. The farmér may report his income on elther a cash basis

or an accrual basis. If he uses the cash basis he must keep
records showing a clasgified list of farm cash receipts and
farm cash expense.‘ He must also have records of machinery,
equipment, buildings, fences, etc., for the purpose of estima-
ting the amount of depreclation. LIf ne used the accrual basis,
he must have these plgs records of accounts receivable, accounts

{ | payable, and complete inventories including inventories of

grain, hay, livestock, and other produce and supplies.

Every farmer has the desire to own his own farm. To own,
his farm, free of debt, gives him an extra feeling of security
L and independence. Towards this end the Federal Government has

attempted in several ways to give ald to the farmer. One form

of aid is the making of loans to farmers--loans which are
“supervised through a centralvorganization, known as the Federal

Parm Loan Board. Farm loan associations are organized in each

It is poss1ble for a farmer to borrow $L000 for each $50 share

of stock Whioh he holds in the association. The Federal Farm

- Loan Act also provides for the making of loans by private :
organizations known as Joint Stock Land Banks, Which arej
?;located in various dlstricts and are charted’ by the Federal .
yugi‘Farm Loan Board to lend only withln the distrlot which theynl

’“a]serve.

Federal farm 1oans are made on improved land of thirty
Jnor;more;acres. jLoans areomade,for gspecific purposes and

T ‘
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must not be in excess of one-half of the appraised value of

the land. Loans are secured by a mortgage on the land. All

loans are made for a period of 40 years, with payments made

in 86 equal semi-annual installments, interest being charged

at a reasonable rate. A part of each payment is used to pay
intefest, and the remeinder is épplied on the principal. Each
year the interest is reduced accordingly, which leaves a larger
portion of the annual payment to apply on the principal. An
amortization table may be used by the farmer to determiﬁe the
unpaid principal, the exact amount for interest, and the amount
to apply 6n the principal for any payment.

Farmers may make short-time loans from local banks or

longer time loans from Production Credit Associations, for

funds for cufrent expenses and other operating purposes.

IT. Problems--Activity A
1. What per cent of $36.50 is $5.007

2. A farmer is offered 35% and 10% off on a bill of $124.33.

What is the netbt price?

. 3. Which is the better proposition: to pay a fertilizer bill

according to a straight discount of 25%, or according fo
successive discounts of 15%, 5% and 5%2

‘_4. A farmer bought 160 acres of land at $155 per acre. If

‘money is worth 4%%, how much income must he receive from
his land before he has received anything for his labor?

’

5. A farmer has been invited to‘jdin a cooperative buyers

associatlion, paying a membership fee of $12 per yéar. He
- finds that his needs during the coming year are such that
~+he willl be able to purchase $250 worth of merchandise at .
‘a’ saving of 3%. How much will be gained or lost by joining




10. -

ll.

12.

15,

14.

15,

13

A farmer purchased four tons of mixed feed from a coopera-
tive assoclation at the prevailing price of $30 per ton.
At the end of the year he received a dividend check of

$15.32 on this purchase. k(a) How much did the feed cost him
per ton? (b) His dividend was what per cent of the purchase

price?

What is the present worth of $460.50 due in 3 years, 9 months

and 18 days if money is worth 6%?

Find the amount of $150 at 4% compound interest for four
vears 1f compounded annually.

A farmer buys a machine for $1500. What amount of money
should he deposit each year to draw 4% compound interest
so that the amount of these deposits will buy a similar
new machine at the end of the 12 years? .

What 1s the value of a farm that yilelds a net‘income of
$2400 with money at 5%3

Is farm land which rents for $9.00 per acre selling too
high at $250 per acre?

What is the annual charge for depreciation and what is the

probable life of a hay loader that costs $210 and that may
be sold for $40 after 7 years usage? :

Consult the local director of farm credit administration
and from data secured, make necessary forms required in
securing

(a) long time loan
(b) production loan
(¢c) improvement loan.

:AxéChool district levies a special tax of 27 mills. PFind
'%helspeCial tax of a farmer whose property is assessed at

Mr, Wright sold his 40 acre fruit farm through a veal . -
. estate agent. The selling price was {450 per acre. The

agent's commission was 6%. What was the selling price?

. Agent's commission? Amount received by Mr. Wright?

Afbafh7Which?COsﬁ«$GOOO to build 10 years ago Was'tbfally

_destroyed by fire. The insurance adjustor decided that
 the'building was worth only $4500 at the time of the fire.
r Theyimadevgeﬁtlementjby'paying‘onjthéfbasis of 80% of

- the ‘adjusted value. S




(a) What was the average annual depreciation of this

barn?

14

¥

(b) How much did the farmer lose as a result of the fire,

not including the depreciation?

17, Computations for a corn belt farm
(Allotment and Parity Payment)

8 S
o (o] o O [
, + el O | o e O
A S | O O {o.Q & &4 o @
g 81 b |9 o © (0] O e
O L od Q [OR o [ (&} S o]
LA o o g © o : = =
o} ) £ oh B -
[ o o0 -
o (SR
Yield ) )
1. production , 146% 49 .2%
index
2. Rate per . . 1lgxl.10 1hx1.00
acre $1.61 $4.92
3. Allotment : $39.00 $38.1 $77 .10
4. Allotment | 2gxeg - 2hx3h ‘
payment : . $62.79 $187.45 4&250.24
Deduction | ' '
5. rate per | 1gx8.00 1hx,50
__acre | _ | $11.68 $24.00
Parity | , ‘ |
per acre_ ' E $2 .46 $93.73
7. Parity > = , ' : 3hx6h
i payment~t 1o 1 - $93.73

farm was set aside as a regserve for depreciation,.
- account at the.end of ten years amounted to $2200.

;1¢what Lhe average annual net" profit during this time?

18, Durlng a - ten-year period, 67 of the net profits from a

That
What

'_19}' The depreclatlon on a tractor costing $1900 was 507 the

- first year, 20% the next year, and 12% for the next four
years., If the scrap value at the end of 6 years was $200

What was the inventory value for each year?
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20.

21.

22.

23,

24.

c5.

15

A farmer's income for the year was as followst: receipts
from grain sold, $15,500; receipts from livestock sold,
$1080. He pald property tax amounting to $289, interest,
$150, and other allowable deduction amounts to $1428.60.
If he has three dependents, how much was his Federal
Income Tax? Consult the normal and surtax rates.

Determine the gross income tax of a farmer if he has a
gross income of $3800, 1/3 of which is tazable at 1% and
the remainder taxable at 1/4 of 1%.

A farmer makes 8% on his investment the first year, adding
to his capital he makes 10% on the amount the second year
and 15% the third year. What is his average rate of
increase for the three years?

On January 1, 1946, a farmer had the following property:
Tand and building $22,000; horses $800; cattle $1890;
hogs, $675; poultry, $175; machinery and tools, $1090;
tractors and automobiles,;$2975; feeds on hand, $1460;
supplies on hand, $125; accounts receivable, $19.50;
accounts payable to others $2400; cash, $875.32.

(ag What was the total value of his resources?

(b) What was the total value of his liabilities?

(¢c) What was his net worth?

An Indiana farmer makes a loan through the Joint Stock
Land Bank. The amount of the loan is $6000, and the
interest is to be figured at 6%. " (Use amortization
table.)

. (&) What will be the amount of each semi-annual payment?

(b) What amount will be unpaid at the end of the 39th
payment? ‘

A farmer in meking a loan through the Federal Farm Loan

Association in his county, paid a fee of $24.50 for making

the loan; a fee of $15 for examination of the abstract

of title; $5 for the recording fee; and $2.50 for sundry

items. :

(a) What was the total cost of the loan?

(b) If the loan was for $4,500, what was the amount of
each payment?

(¢) At the end of the 29th payment, how much will he have

- pald in interest? '

(d) If at the end of the 29th payment he wishes to pay

the loan off in cash, how much will he have to pay?
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III. Analysis of Mathematics--Activity 4 ‘ :

i ' 1. Computation or Skills involving:
i a. Whole numbers
i b. Common fractions
il ¢, Decimal fractlions
d. Per cent
e. Simple interest
f. Compound interest
g. Bingle discount
. h. BSuccessive dlscount
2 . 1. Commlssion
‘ J. Averages
k. Depreclation

1. Formulas ‘

m. Use of tables

2. Concepts and Definitions

a. Gross returns

b. ‘Net returns

§ \ c. Net worth

! ‘ ' d. Profit and loss
‘ e. Gross proceeds

f. Net proceeds

3. Rules and fbrmulas
; - a. Percentage
P _ b. Commission
: c. Net returns
4, Tables

a. Simple interest

b. Compound interest
¢. Amortization
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B. FIELD CROPS, FRUITS, AND VEGETABLES o

I. General Discussion. This activity 1s a major enterprise

on the farm andkreQuires many calculations from planning the

crop budget to harvesting the crop. The initial task of this

enterprise 1s that of'planning the crop budget, and following

in order are the soill management program; the cropping syétem

to be used; and fertilizing, plowing, cultivating; spraying or
dusting, harvesﬁing and storing; and making the farm map.

The crop budget should indicate the kinds of crops -and the
number of acres of each kind, the probable ylelds and the total
productioh; the budget should also list the expected expendi-
tures for seeds, fertilizers, labor, and other supplies.

A map of the farm should be drawn once a year, probably

in the fall or winter after the crops are harvested. It

should be drawn to scale, and show fences, roads, fields and
pastures. In each field or pasture shoﬁld be written the
number of écres, the crop grown, the total yleld, and the yield
per acre. The variety of seeds used, and any special fertili-
zers. or éttention given the crop should be included. The -
maps should be carefully preserved from year to'year, They
are helpful in planning  the erop rotation and in deciding what
to grow and where to grow it.

Plans for the vegetable garden should be drawn long before
fhe“pianting:season. They should be drawn to scale and show

the spacing of each row and the number of plants in the row.
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1requirements for various crops of nitrogen, phosphate, and
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To estimate the number of plants requifed for an acre, at ‘any
givenhdistance, multiply the distance between the rows by

the distance between the plants, which will give the number
of square feet allotted to each plant, and divide the number
of square feet in one acre (43,560) by this number. The
quotient is the number of plants required. To prepare thé
soil for the garden, three to four loads of barnyard manure
for each 10,000 square feet of garden space may be used,
supplemented with 30 to 50 pounds of equal amounts of phos-
phoric acid and potash per load.

All growing plants require water,sunlight, and air, and

in addition science has proved that plants require nitrogen,

phosphorus, potassium, calcium, magnesium, and other elements.

It is the work of the plant to take these raw materials and

‘manufacture. them into food for animals. Lt is the job of the

farmer to determine the presence and amount of these elements
in his soil and restore them as they are removed. In Extension
Bulletin, Number 244, Purdue University, is found a simple

method of compubing the approximate income and outgo of essen-

tial plant food nutrients on rotation crop land. The average

¥

~ potash have been determined and are given in Table I of this

bulletin. <For example, it shows that there are 1.6 potnds of

: hitrdgén}inﬁa?bushel;of‘cornwand‘thefstélks,necessaryfto gr6W‘

fj‘it;ﬁfFrOmﬂthiscit“may?bexCalculated that a corn crop producing
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60 bushels per acre would require 96 pounds of nitrogen per
acrée., On the average, 20 pounds of organic matter must be
broken down to liberate one pound of nitrogeng therefore, a

60 bushel corn crop per acre reduires the breaking down of a
ton of organic matter'per acre. For determining how much land
from any glven farm is to be detoted‘to legumes or legume#grass
mixture crops in order to maintain satisfactory yields, it is
cited that tbe proportion is affected by the percentage of crop
land devoted to various crops, the yield of these crops, and
the use made of them.

When the field croppling system and tillage practices on a
given farm heve been arranged to stop soil erosion and the
leaching of plant food, it i1s possible to compute the use and
disappearance of the elements due to the sale of harvested crops,
| animals, eﬁd animal products. For this purpose three compu-
tation‘forms‘have been prepared for use.by the farmef:‘ Numberlq
to determihe the loss or gein in nitrogen and organic matter of
crop‘land on ‘the farm, with yleld and use of crops indicated;
Number 2l to~deterﬁine the loss in phosphorous'due to. crop;
removal with yields and use of crops 1ndicated' and Number 3,

7'to determine the loss in potash due to crop removal “with yield
': and. use of crops indicated. On all forms the calculations are
made in terms of pounds of the element. Then net annual loss
vof the elements 1s to be computed andshown on the forms . Then,_

si*with-the losseSMindioated, it is an easy matter to compute the
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analysis and total amount of fertilizer.required to uee '
annually to maintain a‘fertility balance for these minerals.

The fertilizing constituents in a mixed er complete
commercial fertilizer are usually expressed in terms of nitro-
gen (W), "phosphoric acid" (P50z), and Potash (Kg50). A 3-5-10-
mixed‘fertilizer, for example, is one that contains 3% nitfogen,
5% phosphoric acid, and 10% potash.

The modern farmer may be interested in the science of
genetics, which deals with the manner in which chafacteristies
are pessed on from geﬁeration to generation, since it has made
many OOntributions to agriculture. This work is the result of

the discovery of the Austrian_monk, Gregor Mendel, that charac-

~\ters are determined by unit factors, called genes, which remain

unchanged in hybrids and which segregate out in succeeding

‘genengtions to give new combinations of characters .t Viz.,

when a red pure-bred is crossed
with a white pure-bred, the
offspring hybrids are pink.

Then if a pink hybrid unites
with a pink hybrid, the offspring
are pure-bred red, pink hybrid,
and pure-bred white in the ratio
1:2:1. Mathematically this is
expressed b the equation
(R W)Z £ oRW £ W2 ‘

Figure 1 is an example of mendelian inheritance in Wthh

'?%':the hybrld RwW is intermediate ‘between two pure~-bred parents,

L

"E. R. Sears, "Genetlcs and’ Farmin% M Science in Farming,
1945 47), p. . %45,
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‘but showing segregation of two factors in the germ cells éiVing

in the next generation three types ef progeny in the ratio
1:2:1, which is the same as the ratio of the numerical coeffi-
cients in the expansioh of (R £ W)2. The results are the same
as‘if they operated aecording to the theory of probabllity or
chance.

If inbreeding continues, tﬁen in the next generation'fhe
results are shown by (R £ w)% . r% / P £ 6REWF £ arw® /£ w4,
in which there are 5 kinds of offspring in the proportioh
1:4:6:4:1; in the next generation 6he result is shown by
(R £ W)8, ete. |

If a farmer were to buy two different kinds of thorough-

bred chickens and allow them to mix freely, then in the first
hatching after the mixing he would have three kinds of chickens,

] after the second, five kinds; and after the third, ten kinds,

etc.u If three varieties (pure breds) are allowed to mix them
in the first generatlon after the mixing the result is given

by (x / vy £ z)8 = x2 £ ye A 22 A 2xy £ 2xz £ 2yz. If the

ratio of one kind of pure-breds to another is glven as 2 to 3,

'~then the results would be given by (2x £ 32)% or 4x° # 12xz
i 7(43(2

If hybrids containing two mendelian faotors are crossed

S sixteen oombinations of factors are equally 1ikely to arise
' ’when the sperm unites With the egg. These comblnatlons result
dn the birth of four dlfferent kinds of hybrids in the uext

'generatlon, viz., When & round green type is crossed with a
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wrinkled yellow type (assuming
that round is dominant to
wrinkled and yellow is dominant
to green) the hybrid is round
and yellow but carries the
recegsive factors g and w,
Then when inbreeding occurs the
results are:
9RY # 3Rg # 3wY A lwg,
thus from the 16 possibilities,
4 hybrids appear in the ratio
9 313814

The same results may be shown mathematically as follows:
From the hybrid RYgw we get: -

(RAW) 2 (Y £ g) = RY £ Rg £ wY¥ £ wg
since hybrids produce in the egg or sperm all possible combina-
tions that can be formed from the factors taking one from each
pair.

Then,when the sperm unites with an egg we have,

(RY £ Rg £ wY # wg)® = RRYY / 2RRYg # RRgg £ SRYYw £ 2RYwg
# 2RYgw 4 2Rggw A wwlY £ 2¥wwg £ wwgg,

or when analyzed, nine round yellow, two round green,vthree

wrinkled yellow, end one wrinkled green.

_VII. 'Problems-;ActivitX B

‘1, Field study of corn. Visit the corn field in the fall of

the year*

(a) Estimate the ratio of barresn to productive stalks. and
‘the percentage of a full stand. From these data, com-
~pute (1) the .number of missing stalks per acre, (2) the
" number of barren- stalks per acre, and (3) the number of
o fruitful stalks: '
(b?‘Estimate the actual yield and compute the possible
- cyield, assuming a perfect sband and that each stalk
bweanew.

2. A farmer produced 425 b of oats from fiﬁe,acres. What

- was the yield per acre?
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At a rate of 10 bu. per acre, how many bushels of seed
potatoes will be required for 3/4 of an acre?

Shelled corn at $2. OO per bu. is equlvalent to how much
per ton?

Cabbage plants are set in rows 30 inches apart and 15
inches apart in the row. ‘How many ton will an acre
yield if each head averages 4 pounds?

10,500 pounds of corn on the cob were placed in a crib

when husked. After a year's time, 119.25 bushels were

taken from the crib as the total content. What was the
per cent of shrinkage of the ear corn? If the corn is

worth $1.50 at the- time of cribbing, what should it be

worth when removed to compensate for shrinkage? ‘

One ton of alfalfa contains 4.7 pounds of phosphorus.
How many pounds of phosphorus are removed from the soll
by 8 acres, averaging 5 tons per acre?

A farm having 4 tillable acres per cow would receive
how many tons of manure per acre once in a four-year
rotation, wher a cow produces an average of 13 tons
barnyard manure annually? Will this maintain fertility?

A farmer having some acid silt loam, purchased some
pulverized limestone at $5 25 a ton. Freight charges
were 4.5 cents per hundred. Getting it on the land
cost $1.25 per-ton. Extra harrowing to work lime into
861l cost 75 cents per acre. Two tons were applied per
acre. The following year the clover yielded 2.8 tons
per acre on the limited area -- an increase of 63.3%
over the unlimited area. Chargining 50% of the cost of
liming against the first crop, determine the per cent
profit on cost of liming when clover hay is worth $21, 50
per ton.

In a certgin fertilizer for corn land 473% is cotton
seed meal, 43 3/4% is phosphoric acid, and the rest
kainit., How many pounds of each are in a ton of fertili-
zer? How much acid phosphate containing 16% phosphoric
acid is required to supply the phosphoric acid? :

A farmer ‘can seed a field in 8 days. How long would it
take ‘him wiﬁh the aid of‘a helper who can do only 2/5 as’

.much as he can?
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Compare a 2~8-2 Fertilizer at $25.00 per ton and a 2-8-6

~ fertilizer at $30.00 per ton on the basis of the average

cost per pound of plant food which they contain.

How many pounds of acid phosphate must be added to 4000
1b, of a 2-6~-4 fertilizer to convert it into a 2-8-4
fertilizer if the acid phosphate contains 16% phosphoric
acid?

Obtain data from soil conservation committee and make a
chart showing benefits which may be expected from the
1938 AAA program for an average farm.

Compare the cost of harvesting corn by hand and with a
two row mechanlcal picker.

A farmer has a 32 acre plot which is badly infested’
with weeds. Estimate the probable cost of eradication.

Draw a plan for the vegetable and truck garden; make a
schedule of planting showing lime (date), kind of
vegetables, and quantity of seeds.

If we mix 20 pounds of nitrate of soda, 40 pounds of
muriate of potash, 60 pounds of phosphorio acid, and
25 pounds of flller, what per cent of the mixture is
nitrate of soda, muriate of potash, phosphoric acigd,
and filler?

In 100 ibs. of nitrate of soda, how many pounds of
nitrogen are there? Of sodium? Of oxygen?

Determine the cost per pound of potash in muriate of
potash, 80% pure at $38 per ton.

A farmer raises 30 acres of corn. Find the cost of the
crop if the land rent is $4 per acre, the cost of the -
mule and feed for a year 1s $150, the labor $175,
fertilizer $7 per acre, and machinery $20.

Tf ‘one one field 800 1b. per acre of commercial fertili-
zer valued at $45 per ton are used and on another field
400 1b. valued at %58 per acre are used, how many

additlional bushels of corn at %1 50 per bushel must be

‘raised on the first field to pay for the extra cost of
 \ferti1izer?_ \ ‘ _
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Which should a farmer buy for 8 source of potash,
muriate of potash analyzing 50% at $42 a ton or kainit
analyzing 12% at $12 per ton. If it costs 40 cents to
haul a ton 1 mile on a country road, how much would a
farmer living 3 miles from a depot save on hauling by
buying 3 tons of muriate of potash instead of 12 1/2
tons of kainit?

How many bushels of oats in a bin 11 feet long, 3 feet

- wide and 30 inches deep? Allow 1 % cu. feet per bushel.

How many bushels of oats at 80 cents per bushel will have
to be grown on an acre to equal in value a crop of 57
bushel of corn valued at $1.50 per bushel?

One farmer sprays his potato crop to cure the blight and
gets 196 bu. per acre worth 95 cents a bushel. Anobther
farmer neglects his and gets 80 bu. per acre worth 85
cents per bushel. What is the difference in the value
of the crops per acre?

If 30 men can plant 150 sacks of potatoes in one day,
how many men must be added to plant 350 sacks in a day?

Draw plans for a 40 acre farm, growing a variety of
crops, and estimate what could be made. per year from
suchra farm.

One farmer raises on an average 40 bu. of corn and 2 tons
of stover per acre at a cost of $19.55 per acre on low-

priced land. Another farmer succeeds in producing on

P

an average of 75 bu. of corn and 3.4 tons of stover on

highly fertilized and hlgh~priced land at a cost of
$44 .20 per acre. When corn is $1.50 per bushel and
stover $6.00 per ton, who reallzed the greater profit -
per ton? What per cent of profit does the one realize
over the other9

Sixtyabushelsroffseed‘oats were given the formation seed
treatment for loose smut at a cost of 7 cents per busheil.
Three bushels were sown per acre, which ylelded 65 bushels
per acre, which Was 12% increase over an untreated acre.
Determine’ the per cent profit on cost of treatment When '

‘ oats are. worth 78 cents per bushel.

’TA farmer falling to test the greater portion of his seed

corn secured 3/8 of a c¢rop as compared with the tested
seed.  The yield of: the poor corn averaged 25 bushels of

- corn: per. acre.for 25 acres. With corn at $1.50 per

bushel, what was the cost‘of his carelessness?
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232, A farmer had a fleld 80 rods wide by 100 rods long.
- How wide a border must the farmer plow around it so
that the unplowed part shall be 2/3 of the whole field?

33. When pear trees are planted 25 feet apart each way;

e plum trees, 18 feet each way; and cherry trees, 20 feet
; each way, how many trees of each kind can be planted on
an acre?

i 34. If apple trees are to be planted 33 feet apart each way,

; - determine the number of trees that can be planted per

b acre and draw a diagram to scale of 1/2 inch = 33 feet,

i representing a sguare plot large enough to accommodate

‘ 36 trees, according to the rectangular system of planting.
Place a dot for each tree and place no trees on the boundry
line.

(o 35, In the gquincum system of planting fruit trees a tree is
planted in the center of each square. When apple trees
are planted 36 feet apart, according to the rectangular
a system how many trees can be planted per acre? How many
according to the guincum? ‘ '

36. Trees planted equal distance apart in each of three di-
rections are placed according to the hexagonal system
which gives about 15% more trees per acre than the

1 rectangular system. JL1f trees are placed 36 feet apart

[ ‘ according to this system, how many trees can be planted

5 per acre? How far apart are the rows?

37. Determine the amount of materials required to make 500

- gallons of Bordeau mixture to be used as a fungicide in
spraying an orchard. . & method for this mixture l1ls as
follows: Dissolve 4 pounds of blue vitrol in 10 gallons
of water in ' a wooden or earthen:vessel. In another vessel,
shake 4 pounds of good, fresh quicklime in 10 gallons of
water. Add enough water to mske 25 gallons of each solu-"

" tion. When wanted for use, pour the blue vitrol solution
and the lime slowly and at the same time into a barrel,
stirring continuously.

38. Two hundred fifty gallons of kerosene emulsion are to be
used for scale insects and plant lice. Find the amount
of material required to make this amount for summer
‘spraying. PFor winter spraying. For kerosene emulsion:

' dissolve 1/2 1b. of common hard soap in one gallon of hot

s water, add 2 gallons of kerosene and churn together until

" a.creamy mass.is formed which thickens in coéling.  For
swmmer -spraying, dilute to:27 gallons; and for winter
spraying, dilute to 13 gallons before using.
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Complete the fellowing statement and determine the cost

of staking a. 40-acre head pruned vineyard planted 8' x 127V,

and the cost per acre.

Grape stakes, 4' x 2" x 2" ----1308 at $75.00 per M
Pickets, 40" x 1" 1M -eeeo--17004 at 15,00 per M
Wire No. 12 ----- ———————— 137340 ft. 2,05 per M
Staples, 12 in, =-crmmr e ———— 2616 at 1.40 per M
Staples, 2 in. ==~-==----n- -=-=17004 at .15 per M
Materials .
Driving stakes -c--m-wmmm—- ———— e $ 80.00
Streching wire —-—-c-eecmecmcc et e - 250.00
Setting and scraping pickets ~---cemwamaw- 175.00
Distributing materials —-==--eoccmemmcn e 165.00

If the cost per tree for central wire bracing for frult
trees is given as follows:

No. 14 gal. wire---58° per 1b.
8 wires 5! long----40' @ 14¢ per 1b. - ,10

8 screw eyes @ $1.08 per gross ~-------- .06
1 harness ring @ $6.50 per gross ~------ .04
Cost per tree, 20 year period $ .20

(a) Determiﬁe the cost of wiring a 20 acre orchard
if there 1is an average of 36 trees per acre to
"be wired. _

(b) Determine the number of 1lbs. of No. 14 wire needed;
the number of screweyes; and the number of harness
rings.

If a grain farmer plants two different varietles of
wheat side by side, how many different varieties will
he harvest?

If he plants,four varieties side by side, how many Wlll
he harvest?

A potato is cut into 4 pieces for planting. If each
plece produces 5 good sized potatoes, 80 of which make
a bushel, and all are planted each year of those raised
the year before, how many bushels will tbere be at the
end of &5 years?

ﬁDetermine;the number of pounds of each required per ton
“to mlx a 4-7-4 wheat fertilizer from dried blood, bone

meal, and muriate of potash. How many pounds of filler
will be needed per ton? :
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44, A farmer buys a farm which has three circular silos
of the following dimensions for diameter and height
respectively: 185 by 36 ft.; 14 by 32 ft.; and 12 by
30 ft. How many acres of corn should be planted to
£ill them if one acre will make 14 tons of silage?

- III. Analysis of Mathematics--Activity B

1. Computations or Skills.involving:

a, Whole numbers

b. Common fractions

¢c. Decimal fractions

d. Per cent

e. Bcale drawings

f. Ratio and proportion

g. Averages :

h. Problem analysis

i. BSimple equations

j+ Work problems

k. Mixture problems

1. Time, rate, and distance

m. Volume of rectangular solids
‘n. Volume of cylinders

0. Altitude of equilateral triangle
p. Quadratic equations

gd. GCombinations

r. Probability ‘

s. Progressions (geometric)

2, Concepts and Definitions

‘a. Geometrical figures and their properties
b. Geometrical solids

¢. Area (surface measure)

d. Cubic measure (measure of volume)

3. Rules end Formulas
a. Area

b. Volume
c. Per cent

=8




4, Tables

a.
b.
C.
de
e,
fe.
g.
h‘

Linear measure
Square measure
Cubic measure
Land measurement
Dry measure

Weight per bushel of farm crops
Welghts of common articles
Number of plants per acre at various width

apart.

29
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C. PRODUCING LIVESTOCK AND LIVESTOCK PRODUCTS '

I. General Discussion. Many kinds of livestock are

raised on farmé, such as work stock, dairy cows, beef cattle,
hogs, sheep, goats, poultry, etc.;»and several kinds of
products are produced éuoh as milk, oream,‘eggs; and wool. Thé
paper work of the farmer in this.acﬁivity consists of makiﬁg
and keeping records, figuring the parﬁicular needs of the ani-
mals that he is feeding, and determining what feeds can be used
to best advantage in meeting these needs. At times the farmer
may do some extra figuring and compare his returns with what
they might be 1f he kept dairy cows and sold cream or with what
returns would likely be 1f he fed hogs and beef cattle.

One important item in this activity i1s the livestock
budget, which should be prepared to show the number of units
of éach kind of stock; the amount of production per unit; the
number of units kept for household use; -the price, value, and
number of uﬁits to ‘be sold; and an itemized list of expendi-
tures for each unit. |

« .. Daily records of production are a source of important -

Anformation in this activity and should be kept to enable
- the farmer to determine how his income is being affected by
the various units. Below, in Table I, is "a portion from a

-J&feCOPdfbocklkept by an up—to-date*systematicrpOultry’féfmer."z

J”_zHéréla AQ‘Smith; “Maﬁﬁematiés and Poﬁltry Farming."

The Mathematics Teacher, XXVIIT:8505, December, 1935+ .
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TABLE I !

EGG PRODUCTION RECORD

, Number
Number - of cases Price
Month Day of eggs - shipped Kinds per doz. Gross Feed

May 1 615 901 453 195.50 '93.11
2 667 6 .. 60m .32 68.25 24@5o
3 631 . 30s .27 |
4 636 901 L42 ‘
5 655 6  90m .32 66.60 35.35
330.35 152.06
152.96
Net 297 .39

Feeding is the principal item of expense in the production
of livestock, It is a problem of the farmer to effect econo-
mies in his feeding and at the same time give his. animals a
balanced ratlon adapted to their needs at the particular.
tlme.;'A ration is the total amount of feed provided for an

animal during sach twenty four hour period. The important eon-

,stituents of feeds are protein, carbohydrates and fats, minerals,
vvitamins, and Water. Correct feeding is based on scientiflc
f’stuoy of feeds and feed values. The protelns in the food«
l;furnish themeSCle, hair»and -teeth, which are necessaryﬁin‘the'
dfxproduction of eggs, Wool, and feathers.: Carbohydrates and

| jfats are the energy producing foods.ﬁ One pound of fat is

equivalent to 24 pounds of carbohydrates in energy- produ01ng

i ppower. The carbohydrate equlvalent of any food is found by a
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multiplying the fat ratio or pefcenfage by 2.25 and adding
the product to the carbohydrate ration or.percentage° A
balanced ration is one containing a proper ratio of each of

the nutrients, including'minerals, vitamins, and water. All
feeds are given a nutritive ratio. This is the ratio of the
protein in the food to the total‘nuﬁber of carbohydrate equiva-
lent units, the protein always being unity in the ratio. Feed-
ing standards vary according to the type, size, and function

of the animal. In Table II are Some MorriSOn Feeding Stahdards

from a chart in Feeds and Feeding by Henry and Morrison.

TABLE IT
"SOME MORRISON FEEDING STANDARDSMS

Animal . Per day per 1000 pounds 1ive weight
Digestible
Dry Crude Total Nutri-
Matter Protein |Digestible tive
Pounds Pounds Nutrients Ratio
Growing dairy cattle o ‘
.weight 100-200 lbs. 22-24 2.9=3:2 17-19 4.5-5.2
weight 200-300 lbs. 23-25 2.6=2.9 16.5~18.5 [6.2=5.9

GroWing fattening steers . :
Weight 800~900 1bs. 120.6-22.5]1.7=1.9 13.,6-15.6 [6.9-7.5
Horses | ‘i4 o
at medium work ; 16-21 1.2-1.5 11-13 7.8=-8.3
: Fattening‘Lambs s B ' 5
"WeightIVOFQO lbs. .~ | 28=31 2.5-2.8 20-23 1 16.7-7.2
Fattening Pigs . F0r R R e , .
weight 50-100 1lbs.  [37-40.8 |5.5-6 . [32.9-36.4 | 5-5.6

- 3W A. Henry and F B Morrison, Feeds and Feeding, Ithaca,
N. Y,: The. Morrison Publishing Company.
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In determining the ration for an animal, the cost of the
feed should also be considered. -A ration for an animal may
be excellent, but the cost of some of the items may make the
ration uneconomical. Générally,‘feeds grown on the farm
should be used to the greatest extent possible, and only suéh
materials should be purchased as cannot be grown on the farm.

The following TablevIII 1s an analysls of some pridcipal

Feeding Staffs. (From Feeds and Feeding by Henry and Morrison)

TABLE IIT
ANALYSIS OF PRINCIPAL FEEDING STUFFS

Type Per cent Per cent Per cent
Feed digestible carbohydrate digestible
: - , protein egqulvalents nutrients
Non~-roughages
COI’n 700 7500 - 800
oats Q.7 60.7 _ 70.4
soy beans 3342 60,9 94.1
wheat bran 11.9 50.1 - 62.0
tankage 56 .2 15.2 7l.4
barley 9.0 70.0 79.0
linseed meal 30.2 47 .7 ‘ - T77.9
- skim mllk dried 32,5 54,2 86.7 .
corn.and cob meal - 6.1 7243 , 78.4
alfalfa meal - l10.2 40.5 | 50.7
. RBoughages
~alfalfa hay -10.6 41.0 51.6
. red clover hay 7.6 _43.3 , - 50.9
'soy bedn hay 11T 41.9 - 53.6
 timothy hay 3.0 45,5 ‘ 48.8
.. corn silage 1.1 . 16 .6 A A
odts stwaw ‘ 1.0 44.6 45.6
corn stover .. .- 2el 44,0 oo 461




Vitamins requirements will be pfovided if the ration
contains roughage, such as clover hay or ensilage. Most feeds
contain some minerals, and additional minerals are provided by
feeding salt and minerai mixtures.

The following list gives the ingredients for mixing 1000
pounds of Purdue Laying Mash——to‘be'fed when layers are on

good pasture:4

Ingredients ' No. 3 ~ TNo. 6
Ground yellow corn | : -— 380
Ground wheat 330 ——
Ground oats | 330 -
Meat and bone scraps (50%) 56 -——-
Soybean oii meal 135 400
Alfalfa leafl meal _ 100 lOO
Steamea.bone meal S 30 - - 90
Ground .limestone | —— 20
salt 10 0%
Maganeéé sulphaté ’ ) " | - 1+ )

. Total © 1000 1000

igpprgxi@éfékper’cenﬁkprotein - ~ 19.4‘ o ‘2215 “

(-

48 Hlnners,‘"Purdue Poultry Pointers" (Rev.) Extension

L Bulletin 274, Lafayette, Indisnai Purdue University, 1943, p. 9.
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If the farmer is a breeder of livestock he has need of

yardsticks for measuring genetically superior animals, in

.making his selections. The following equation is one such

example . A selection ihdex for Rambouillet sheep.5

75 = (15 = F) A (7T x L) AW F (0.4 xT) £ (7 x ¢)~-(11xN)

I =
F = Face Covering; L = weaninngeight; T = type score;
¢ = Condition score; and N = neck fold.

The amount of inbreeding 1s measured by the following
formula: | ‘

Fx = £ (%) n_/ n' £ 1 (1 4 Fa)

Fx 1s the coefficient of imbreeding to be calculated; the
fraction‘%‘is the animal's relationship to each of its parents;
n is thé number of generations between the sire and a common

ancestor; n'! is the number of generations between the dam and

~ a common ancestor; and the factor (1 # Fa) represents the
influence of a common ancestor, when that animal itself is

inbred;'

‘:II; Pfobiéms—QActiVitX ¢ | )

1. TFind the number. of pounds of probtein, and the nutritive

ratio, in.a cattle ration consisting of these feeds:

- corn and cob meal 3 lb.  linseed meal 1 1lb. '
ground oats 2 1b. silage 25 1b.
bran SRR S l 1b. - red clover hay 5 lb.

ﬂNZ.VxPeat moss costs $6 for a bale large. enough to cover” an area

100 sq. . fte: - This lasts for six months after which it can
‘be “s0ld at 'a reasonable rate for fertilizer. ©Straw costs
$1a ‘bale, covers twice. as much area. It-has to be changed
‘once a month. Which is the more economical to use con-
sidering both ‘cost and 1abor?

5Ralph W. Philllps J"Breeding Better Livestock." Seience
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Make a chart showing the daily gain in weight of a calf in
pounds for a period of 100 days.

How many pounds of skim milk must be added to 200 pounds
of 6% milk to standardize it to 4% milk?

0at straw contains 36.3% crude fiber and alfalfa hay 28.3%.
How many more pounds of crude fiber are contained in 200
pounds of oat straw than in the same amount of alfalfa hay?

What kind of milk is a mixture of 3 gal. of 5.3% milk and
5 gal. of 3.1% milk?

Feed a team according to the amount of work they do.

If a maintenance ration for a 1000 1lb. cow requires .65
pounds of dlgestible protein and 7.93 1lb. of total dipgesti-
ble nutrients daily, and if clover hay contailns 8.2 pounds
of digestible protein and 50.8 1lb. of digestible nutrients
per 100 1b. and corn silage per 100 1lb. has 1.4 pounds of
digestible protein and 20 1lb. of digestible nutrients.

How many pounds of silage must be used with 2 1b. of clover
to complete the ration?

Prepare a table showing the cost of keeping a cow to produce
calves and carrying the calves to short yearlings as stockers
or baby beef.

Prepare a balanced ration for a cow and a calf,

A ‘bale of wool is 250 1lbs. The average weight of each
fleece is found to be 6.75 1b. How many fleece are re-
guired to make one bale?

A M"scrub" cow gives 15 1bs. of milk worth $2.50 per hundred- -
weight daily for 325 days in the year and raises a calf
worth $25 50. What are the farmer's receipts from the cow?

A Jersey cow gives 28 1bs. of milk for the same time and
raises a calf worth $33. At the same price for milk what

- are the receipts from such a cow?

A Mr. Hays started a: chicken farm. Hig material for houses
cost $250. .He bought 6 doz. hens at $1 each, and 1200 -
chicks at 18 cents each.  He lost 105 of the chick89 His
feed bill for the year was $900. He sold 400 cockrels at

.90 ‘cénts each and 800 d40z. eggs-at an average of 42 cents
a dozen.k What- wag his ‘standing at the end of the year?
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A farmer had 25 cows and fed them an average of 30 pounds
of corn silage to each for 270 days. How many tons did

he feed during that time? If a cubic foot of silage aver-
ages 40 pounds, what is the minimum contents of a silo
required to contain this amount of feed?

A farmer plans to produce at least 10 pounds of pork per
bushel of shelled corn. He has 150 plgs averaging 110
pounds, and plans to market them when they average 225
pounds . How many bushels of shelled corn would be re-
quired to fit these pigs for market? What would be the
average amount of shelled corn per pig? .

A man purchased 2000 lambs averaging 60 pounds for $10

per hundred pounds including freight. He fed them for 90
days on pea silage, costing $2 per ton, at the rate of 3.5
pounds per lamb per day, and grains which cost 10 cents
for every pound of gain. He sold them on the Chicago
market for 16 cents a pound--thy averaged 84 pounds.
Freight charges averaged 47 cents per lamb. Loss from
death was one per cent of the original number. Labor.

cost of estimated at 2 cents per pound gain. 150 tens of

manure were produced per month.
(2) Wnat was the daily gain per head? Per flock?
(b) Determine the total net profits--consider interest on
-~ invested money worth 67 and value of manure in the
yard $3 per ton.

- (¢) How many lambs were required to consume one ton of

pea silage per month.

A farmer produced 11.6 pounds of pork on an average from
each bughel of corn fed. When pork sold for $18.75 per
hundred. pounds, what did he realize per bushel for his
corn?

A feeaer produced 10 pounds of pork on an average of each
bushel of corn fed. When corn is worth $1.50 and hogs-

sell at 19.75 per cent, what does he gain or lose on each

lOO pounds .of pork produced9

A farmer fills an incubator with 2300 eggs, at $24 per case.
60% of the eggs hatch into strong chicks. The incubator
required 8 quarts of kerosene per day for 26 days, at 16¢
per: gallon._ Labor cost is estimated at 75¢ per day.‘ What
did 1t cost to produce each chick?

'AJPOultry raiser added 5 pounds of dried bubtermilk at 4¢
per ‘poundy and 20 pounds of meat scraps at 3¢ per pound to

his daily ration of his laying hens. The result was an
increase of 130 eggs in the average egg yield. If eggs
are 37¢ per dozen, what was his net gain, per day as a.

;result of the supplements9
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22. A farmer decided to test his herd of 10 cows and keep a
milk record to ascertain the worth of each individuwal'’
cow. At the end of the year he had the following datas

Milk Pounds Value of Cost

Cow [produced Average Butter- fat at 65¢ Inven- of Net re-
pounds test ~ fat per pound tory feed turn

1 3624  3.84% | $100 $ 86

2 0546 4,5 160 120

3 6145 3.6 ‘ B - 120 100

4 - 7245.5 5.0 150 110

5 - 3933 3.8 100 88

6 1838 4,1 60 86

7 6542 4.8 : 140 100

8 3830 - 334 - 100 90

9 6870 3.8 140 102

10 6740 4.3 140 102
All feeds were ralsed on the farm. The value of the
calves, skim milk and manure were regarded as sufficient
to offset the cost of feed during time cows were dry,
‘and labor cost throughout the year.

(a) Determine the pounds of butter-fat produced by
each cow. Value at 65 cents per 1Db.

(b) Determine net returns above cost of feed for each
COW.

(c) Determine the total net returns for the herd. -

(d) Determine the net return per cow.

(e)” Determine the total net return from the four best

: cows, compare this amount with the returns from

the remainlng six. »

23, A farmer has two cows, one of which produced 11345 pounds
of milk testing 3.1 per cent bubttenfat, the other pro-
ducing 7250 pounds testing 4.8 per cent butter~fat with
butter-fat worth 56 cents a pound, and skim milk 50 cents
a hundred pounds, what was the gross return of each cowV
Which is the more profltable cow9 : :

24. If a lOOO pound cow under certaln conditions needs a ratim

of 2.21 pounds of protein to 15.9 pounds of carbohydrate
equlvalents, how many pounds of red clover hay and corn
meal should be given in order to produce the above ration?
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?Ey 25. How many more cattle will be required to eat the silaée
] that should be fed each day from a silo 24 feet in
diameter than from one 12 feet in diameter?

26, Make a table showing what proportion of the feed being used
on your farm is home-grown and what proportion is pur-
chased. BShow whether, by changing the cropping system, the
quality of the feed used could be improved and the purchases
of the feed reduced. Get local prices on feeds and compare
the cost of those being purchased with those that might be
grown. _

L 27. A farmer set out to determine the true value of the best
and poorest cows in his herd. At the end of a year he
had the following data:

, : Star Nig
: : best poorest
ig;‘ : COW aow._...
b
Pl Lactation period . 305 days 295 days
| Milk produced 10550 1bs. 5810 1bs.
- ' Average butter fat test 4.1 % ‘ 3.6 %
. Amount of 25% cream sold 1725 1bs. 834 lbs.
S . Value of fat in cream @ 65¢ per 1lb.|
3 Average cost of feed per day $ .40 $ .32
3 Labor cost during lactation period 30.00 30.00
ol Cost of shelter . 5.00 5.00
L Miscellaneous expense 5.00 ‘ 4.00
. Beef value 120.00 120.00

(a) Determine the items left blank.

(b)  Assuming that the maximum productive period of a cow
is 8 years, the profits per year should be considered
at 20% of her value at capital above her value for
beef. Determine the real value for each cow.

. IIT. Analysis of Mathematics--Activity C

1. Computations or Skills involving:

" 8. Whole numbers
" b. Common fractions
- ¢+ Decimal fractions
‘d. -Per cent ’ ‘
€.,  Formulas
i ‘Ratio and proportion




Exponents
Problem analysis

Mixture problems

Simple equations

Volume of cylinders
Proportion applied to circles
Business problems

Concepts and Definitions

& .
D
Co.
d.
€

Budgets

Daily records

Carbohydrate equivalent of a food
Nutritive ratio

Square measure

Rules and Formulas

a., Area

b. Volume

c. Per cent

d. Business problems

e. Carbohydrate equivalent

Tables

a. Morrison Feeding Standards

b. Analysis of principal feeding stuffs

¢. Weilghts of common articles

d. Weight per bushel of farm crops

6. Weight of a cubic foot of silage at
different levels

f. Dry measure

.. Cubic measure

h.

Miscellaneous weights and measures
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MARKETING

I. General Discussion. The problemsof marketing

farm products are steadily taking on more importance as new
trends in America's kitchens call for more processed foods

of high nufritive valués. Some recent developments in
marketing are in air trahsportation; lmproved refrigerated and
faster surface transportation; qﬁick—freezing and packaging |

of fruits and perishable agricultural products; prepackaging

of fruits and vegetables, cleaning and preparing for cooking

of frozenlfruits, vegetabley and meats. All of these new ser-
vices affect the farmer in various ways, depending on his
gquraphical location and competitive position.

The farmers! probléms of marketing consist of:

1. the‘study and use of market information,

2. performing the services of marketing,

3. organizing for marketing purposes, and

4; the determination of the price in the market. .

The farmer may get his market information from Quotations
in_the‘market page of papers, the dally market papers, market

news broadcast daily by radio, or direct from the U, 8. Depart-

mentyéf Agriculture and State Agriculture experiment stations.
 After studying all available inforﬁation, the farmer must‘decide

. Where, wheﬁ, and how tQ market his produce.

;jiﬁéﬂmarketing services performed by farmers take the form
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quantity for transportation, and transporting. All of these

services require extra time and labor and increase the cost

‘ of the product and demand more figuring by the farmer to

determine the net returh from his product.

The farmer may market his product individually or
through an agency; either»a private agency or a cooperative
marketing agency.

The farmer who doés hiskown marketing must do more of
the services of marketing himself and have less bargaining
power than those who market through an agency. However, by
keeping up with marketing information and furnishing the kind
and. grade of product desired at the right time, he can figure
on a falr returﬁ for his product.

Marketing agencles or associations are organized to
perform one or more of the marketing services. The chief aims
and fﬁnctions of the cooperative associations are to improve
quality, lower costs, improve service, and at the saﬁe'time
give'theAproducer a larger share in the amount which the con-
sumef ﬁays for the product. In the United States the leading
cooperatiﬁe associations are those dealing in dairy preducts,

[y

poultry preducts, fruits and vegetables, grain, livestock,

“wool, and cottoﬁ.‘ Membership in thefcooperative is veluntary;f
gfthe a33001ation tries to 1nduce all producers to unite in the
if;’marketlng of the commodlty.: In the management of the associ-
'ifa}ation each member has one vote in the electlon of offlcers.‘k

1f Each member receives the proceeds from hls crop, ‘less his
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proportionate share of expenses. When fhe associatiénbfindﬁ

it necessary to bulld warehouses, elevators, and other assets,
it withholds the funds necessary from the proeéeds of its sales.
The members are givén certificates‘of indebtedness for these
investmeﬁts. Some states require assoclations to maintain
reserves. Reserve fund3~are,obtained through deductlons from
the proceeds of the crop when it is sold. The certificates of
indebﬁedness are Very similar to shares of stock and are bought

e

and sold among members in the same manner as shares of stock.

" II. Problems--Activity D

1. Determine the present local prices for principal farm pro-
ducts in the community. From market reports, determine
~whether these prices have been higher or lower in the
last six months. Determine whether it would have been
possible and profitable for a farmer to have more of his
products ready for market when prices were higher.

2. Visit a local cooperative marketing organization and de-
termine the following: (1) is 1t incorporated? (2) does
it have capital stock? (3) if it has capital stock, what
are the minimum and maximum amounts that can be owned by
one member? (4) how are profits divided? (5) is 1t con-
nected with a terminal cooperative marketing agency?

3. A farmer shipped to a commission merchant 32 crates of
eggs at 30 doz. each. The merchant paid $20 freight and
sold the eggs for 54 cents a dozen. How much should theé
farmer receive if the merchant deducts 5% for his com-
mission?

4., A farmer delivers 16,700 bushels of wheat to an elevator

‘ where it is héld for 120 days and then sold for,$1.90
a bushel. If the farmer must pay $1790.72 for freight
charges and 2% for storage, how much should he recelve for
his wheat? . . S y

5. A farmer sold his 9440 bushels potato crop through an
agent. The agent pald $1196 freight, $162 for handling,
carting and other charges. I1f he sold the potatoes for
$1.75 a bushel and charged 3% commission, how much should
the farmer receive? , :
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A farmer sold 5000 bushels.of corn. After paying 310
charges for frelght, and other charges he receives $7500.
For how much per bushel did he sell the corn?

An agent remitted to a farmer $4992. After retaining his
3% commission and paying other charges amounting to $350,
how many barrels of .sweet potatoes did he sell at $8 a
barrel? ‘ .

A farmer grew 30 acres of tomatoes for a canner which
averaged 11l.4 tons per acre. The canner furnished the
fertilizer which amounted to $5 per acre; the plants at
9.72 per acre; labor for setting at $3 per acre; the -
dust and airplane to scatter dust at $2.50 per acre; the
labor for packing at $4.25 per ton; and transportation
at $1.05 per ton. The tomatoes were graded and averaged
18.40 per ton. How much did the farmer receive for his
tomato crop? '

A contractor charged 20¢.perkbale to bale straw. How much
did it cost a farmer to have 65 tons baled, 1f each bale
averages 75 pounds?

A farmer sold a quantity of tomatoes for $102. The buyer

then retailed them for $260. The farmer's selling price
was what per cent of the final retail price?

A carload of cantaloupes retailed for $1260. The producer
recelved 43.6% of this amount. What was the cost of .
marketing? ‘ :

The total sales for a particular period of 65 cars of
watermelons amounted to $43,750. Of this amount, the
growers received 47.6%; the railroad, 18.2%; the agent,

a margin of 6.5%; the wholesaler, a margin of 5%; and the
retailer, a margin of 21.8%. Determine the amount of cash
that each agency recelved. ' : -

A fruit grower must haul his peaches 190 miles to market.
The cost of operating his truck is 13¢ per mile. Its
capacity is 75 bushels of peaches. He must furnish his !

~ own baskets at a cost of 12¢ each, &nd miscellaneous

expenses average $11 on each trip. Determine what it
costs him to market each bushel of peaches?

‘A'farmef'néar‘Terréiﬂaute*can sell his-eggs at home for

38¢ per dozen or he can ship them to Detroit at a shipping
cost of $1.60 cents per crate. How much will be made- by
shipping his eggs, if the Detroit pric¢e is 50¢ per dozen?
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A farmer delivered 5260 bushels of Grade 2 wheat to the
elevator. According bto his contract with the association
he receives an initial payment of $1.50 per bushel.

What is the amount of this check? Early in December,

the farmer recelved a notice that his wheat had been sold
for $1.82% cents per bushel and that storage and adminis-
trative charges of $120 had been deducted. What amount
should he get in final settlement?

& dairy association purchased from its members during one
year, milk and cream to the amount of $514,753. It paid
back to its members in cash dividends, $58,537. The
saving to each member was what per cent of the gross
sales? ‘

A wheat growers assoclation is making advence payments on
wheat, at harvest time, of $1.62 per bushel on the basis
of No. 2 grade. Other grades are: No. 1 premium of 2¢;
No. 3 discount 2¢; No. 4 discount 5¢; No. 5 discount 7¢.
What initial payment will a farwmer receive who delivers
9700 lbs. of No. 1 grade and 5200 1lbs. of No. 3 grade?

Young turkey toms are selling for 35¢ per 1bsi on foot,

or 44¢ per 1lb. "New York" dressed. If the bturkeys weight
is 18 1bs. alive and they lose two pounds in dressing, what
will the farmer make for his labor in dressing them?

Determine the season at which most of the hogs are .
marketed locally and the weight and age at which they are
sold. Show the market classes into which these hogs fit;
and what they are bringing at the time, (1) at the
Central market and (2) at home. Find what it costs to
market hogs, including freight, shrinkage, risk, and
selling charges. : ‘

A farmer sells potatoes by the sack, 3% bushels to the_
sack Tor $9.25. He figures the cost of marketing to be
about 15%. What does the farmer receive per bushel for
his potatoes? :

»

at the end of 35 years for the timber grown on one acre
of ground if the land is worth $40 per acre when set to
timber and 1f money is worth 4% compounded annually,

‘assuming that the land with the tilmber removed is worth
. the. original cost?

.22, A farmer has a cow whose milk contains 3%f butter-fat
' ~and ‘another which gives 5%. In what proportion shall he

mix themfto obtaink50 ibs;lof 4%‘milk‘for a customer?
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III. Analysis of Mathematics--Activity D

1.

Computations or Skills involving:

a.
b.

S C.

d.
S,
.
ge
he.
i.
i
k.

Wheole numbers

Common fractions
Decimal fractions:

Per cent.

Simple interest
Discounts

Commission -
Simple equations
Problem analysis
Mixture problems

‘Formulas.

Concepts and Definitions

Q.
b.
C.
d.
e.
.

Discount
Commission
Gross returns
Net returns

Premiums

Market reports

Rules and Formulas

,.c‘
. d.,

g- .

a. PFPer cent

be. Business problewms

¢. Dalrymen's parallelogram

Tables

a. Welghts per bushel of farm crops

b. Interest (compound) ;
Miscellaneous weights and measures
Liquid measure

e. Dry measure

f. Square measure

Cubic measure




E. CONSTRUCTION OF FARM EQUIPMENT AND BUILDINGS

I. General Discussion, Although, in recent years,

prefabricéted farm units such as brooder and poultry houses,

. hog houses, granaries,'cofn cribs, and similar farm buildings

have been manufactured and used quite extensively; usually,

?P these units are temporarily in nature, inadequate in design,

lacking ih sultable foundation aﬁd anchorage, and generally

have not proved suitabile for their purpose. Then, until the

makérs of prefabricated structures have obtained a greater

degree of structural stability, permanence, and functional

§§‘ _ utility in their farm units, a large amount of the conventional

f;, type of construction must be done on the farm.

‘ Plans and blue prints for the construction of new build-‘

fl‘ ings and equipment may be obtained at 1little cost from the

division .of agricultural englineering at agricultural colleges

s - or from the U. 8. Department of Agricultufe. Plans are

| available for hog houses, poultry houses, workshops, machine
sheds, grain bins, corn cribs, milk houses, silos, dairy barns,
!sidewalks, feeding equlpment, etc. -

Many improvements in farm buildings and farm homes can
»bé @ade step at a time, as income and farm work permits. The

) ‘work may be done by the members of the family, with materials

ktfjobtalned in the neighborhood and thus reduce the cash required

’;j to aboftihalf as much as if both labor and materials were ob-

’lf_tained at commercial prlces.~




‘The first step of construction on any building is the

‘staking out of the fouﬁdatién.‘ The ‘following figure shows

‘/’;

a method for doing thisf iJ;’ //
‘ /v ~//‘,

| STAKING QYT A FOUNDATION

Freg. 3

'The,principal corners are locatéd by nails driven into

é Staké‘to show the exact intersection point of the lines. At

distances of six or éight_feet from the corner three strong
éﬁakes;‘2~x‘4, afe driven into the ground as shown at A, B,

and C. Théwbuilding'linés are then marked at points D and E

‘f"df‘thélwqu is then determined by measuring diagonals H K and
G F, which should be of the same length. |

¥

7dhrboards which should be four or six feet long. The accuracy
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' The excavation for a silo may be laid with a sweep as

Ffollows:

A SIMPLE SWEEP FbR LAYING OUT A SILO EXCAVATION

. ﬁ’;ﬁ’ 1715‘ -

N At the spot chosen for the center, a heavy stake is driven
and allowed to project about 1 foot above the surface. The

~sweep arm 1s made from a 2 x 4 at least 2 feet longer than

 § half the inside diameter of the silb. A large spike can be

made to hold the arm to the stake as the arm swings about the

 ¥' center. A chisel-shaped board is swung around the stake, and

should describe a circle with a diamebter 2% feet greater than

. the inside diameter of the silo. This will give the outline

for the excavatlon and also of the foundation. The diameter”
of a silo is dependent upon the numbef of animals units to be

fed. from 1t. The following Table No. IV gives the amount of

 si1ags~required‘and the diameter of silos for herds of different

. sizesti. .




9 . 20
. TABLE IV ’
(
i . "SILAGE NEEDS FOR HERDS OF DIFFERENT SIZES AND
DIAMETERS OF SILOS ADAPTED TO HERDS OF DIFFERENT S1ZES"S
i -Number of cows or steers Feed for Feed for Diameter
¥ ‘ 180 days 140 days of silo
i Tons Tons Feet
| :
] 8 29 48 8
| 10 36 48 10
| 15 B 54 72 10
! . 20 72 96 12
! 25 - 90 120 14
} 30 108 144 16
. 35 126 168 16
! 40 144 192 18
SN ‘ 45 162 216 18
i : 50 180 240 20
e _ 60 218 288 22
o 70 . 252 336 22
g 80 288 384 22
3 90 34 432 22
B : 100 360 480 22

;;’ S The materials for meking concrete are mixed in some

fé . dgfinité proportions: for example, one part of cement, 3
Qarts of>sand, 6 parts‘of gravel; these parts are always

fi'; measuréd by volume’and such a proportion is known as a 1:3:6
2 mixture., Four_proportions which differ in relative quantities
' ofvgement and whi§h may serve as a guide in selecting‘fhe l
 §mouﬁts of materials for various~kinds of work are as follows: .

(1) Rich - 1:1%:3; for structural parts subjectedfﬁo
-+ heavy stress. o

R

- (2}1J8tandard - 1:2:4; for floors, beams, and columns
[ “requiring re enforcing for tanks, ete. :

6W E. Grimes and B. L Holton, Modern Agriculture.

Chicago~ Glnn and 00.; 1940, - 196.

5
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'7:H",total breadth and depth respectlvely in 1nches A 2 lOO for

- less than 36 feet in depth, 35 pounds is the usual estimate
‘medium diameter should be between 30 and 40 feet high, and
.those‘of large diameter should be between 40 to 50 feet hight

using the following formula to determine the size of the

?beams“"

“_‘,oak or hard pine and 60 for soft pine, end S is the span or
s length of beam in feet.v | : , _

(5) Medium - 1:23:5; for walls, sidewalks, etc.,

(4) Lean - 1:3:6; for heavy mass work which.ls only
in compr6331on.

The following formulas are used to determine the amount
of materials in cubic yard of concrete:

¢ = number of parts of cement

8 = number of parts of sand -

g = number of partg of gravel or broken stone

P = 11 , number of barrels of cement required for one
cAsig cubic yard of concrete

8§ =P x s x 3.8, number of cubic yards of sand required for
27 one cubic yard of concrete
3

[#>]
i

=P xig X 3.8 or = S x g, number of cublc yards of gravel

ternnens

7 s required for one yard or concrete.
In computing the size of a sllo, silage is usually

estimated to weigh 40 pounds per cubic foot, if the silo is

per cubic foot. The height of a silo is figured at from

three to three and one-half times its diameter. Silos of

JGirdérs aﬁd‘joists for farm buildings are designed by

o

Where L is the safe load in pounds, b and d are the
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IT. Problems--Activity E

Prepare a drawing to scale of a dairy barn, showing the
floor plan in which at least twelve cows are to be kept.

A farmer wished to build a cement sidewalk 400 ft. long
and 4 feet wlde and 3 in. thick; which will be the cheaper
to contract 1t at 28 cents a square foot or have it built
by day labor, the cost of materlals being as follows:

-Band, one load or one cubic vard @ $ 2.560
Cement, 1 sack or 1 1/3 cubic feet @ 1.25
Labor, tools, and mixer, daily 10.00
2 extra helpers, each, per day 5.00

The men can lay the work in two and one-half days.

Plan a silo to feed 24 cows 7 months allowing 36 pounds of
silage per day for each cow and the silage averages 38
pounds to the cubic foot. If you decide to build it 12
feet in diameter, what will be the height?

A square plece of land contains 25 acres, find the length
of fence to go around it.

A farmer wishes to build a fence 80 rods long with 48 in.
woven wire and posts 15 feet apart. How much will the
fence cost 1f wire is worth $2.10 per rod, labor 50 cents
per rod, posts 28 cents each and the staples and braces
for entire fence $2.507

- How many bushels of corn will a new crib hold if it is 10

feet long, 8 feet wide and 8 feet deep, allowing 2% cubic
feet per bushel?

How many bushels of corn in the ear will a truck boy hold
10 feet long, 5 feet wide and 26 inches deep?

A rafter rises 5 feet in a horizontal run of 12 feet.
What is the length of the rafter9

What is the capacity of a round silo 30 feet high and 15

feet 1n diameter9i'

What must be the length of ‘a bindlng rod for a cylindrlcal
silo 12 feet in diameter and allowing l foot for over-
1apping?f -

A housé is located 10 rods from a river, and a barn is 15

‘rods from the house and 19 rods from the river. TLosate

the point on the river equldistant from house and barn,

<and find the distance.
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In planning a building it is decided to make the distahce
between the eaves 30 feet and that the roof be one-third
piteh. What is the length of the rafter?

How much concrete does it takebto construct a circular
silo whose walls are 8 in. thick, 12 feet outside diameter
and 30 feet hlgh? ‘ _

It is desired to use 2 x 10 hard pine planks, 12 feet long
for the girders of a barn, it is estimated that the weight
to be supported may be 8000 lbs. Determine the number of
planks needed for the girder. .

The steps of a stalrway have a tread of 10 inches and a
rise of 7 inches. . At what angle is the stairway inclined
to the floor?

Eight stakes are to be placed at equal distances between
two corners of a 60 foot log. How far apart must they be

~placed?

Obtain the local price per M feet of the materials in the
following bill of lumber necessary to construct an A-
shaped portable hog house and determine the total cost of
the lumber:

9 pieces 1" x 1" x 16' and 11 0.G. batten 16 ft. long
for roof :

3 pleces 2" x 6" x 16' and 11 0.G. batten 16 ft. long
for roof -

5 pleces 1" x 12" x 14! for ends

1 piece 2" x 4" x 10' for ridge
. 2 pieces 2" x 8" x 10! for plates -

7 pieces 2" x 4" x 16'tfor rafters and breoes‘in frame
H-3:pieces 1“7x‘12" x 16! rough for flooring, ‘
A farmer wanted to build a cement tank 2 feet deep and 12

feet long (inside measurements), to hold 50 barrels of
water when full. How wide must it be (Inside measurement)?

fWhen l part of eement is to be mixed with 2 parts of sand
~and 4. parts of gravel .or crushed stone (a 1:2:4 concrete
fmixture) give the number .of shovelfuls of sand and cement

that must be. added to 20 shovelfuls of gravel to make this
mlxture. S = ,, AR ‘
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Compute the capacity of a silo required to feed a herd’
consisting of 10 dairy cows in milk, 5 dry cows, 6
yearling heifers and 7 calves, and determlne the largest
diameter that would be practicable for such a herd.

A farmer wishes Tto make a portable A-shaped pig cot 6 ft.
wide, 8 ft. long and 6 ft. high. What length of boards

will be needed for the slope? How much waste lumber, if
he uses 14-foot boards in making the roof, will fthere be?

At $2.90 per cubic yard, find the cost of digging a well
42 feet deep and 5 feet in diameter. ; .

A well is 64 feet deep, and a diameter 33 feet inside,
the lining is lined with stone. At $2. 85 per sq. yard,
what is the cost of the lining?

The span of the roof of a building is 22 feet, the length
is 28 feet, and the pitch is 3/8. Find the area to be

shingled if the roof is to extend 1 foot beyond the wall.

Find the number of cubic yards of earth that must be re-
moved to dig a trench silo 25 feet deep, 15 feet long, 1if

it 1s 12 feet wide at the surface and 8 feeb wide at the

base? How.much will it cost to dig it at $3 per cubic

yard?

Make a detailed~design of a poultry house and arrangement

of pens, pastures, and ranges adapted to the home flock,
keeping the expenses down by watching carefully the type
of structure recommended; an estimate, at the local price
of material and labor, of the cost of the building sug-

~ gested; and a list of the equipment required such as feed
,hoppers, water troughs, roosts and nests.

At $48 per M, find the cost of 60 pieces of Tumber 2 1n.,
by 6 in., and 12 ft ~long.

How many shingles,:laid 52" to the weather, Will be re-

gquired. to cover two sides of a roof 44 ft. long and 28 ft.
wide on eachyside?» ;

Analysis of Mathematics—-Activi_z B

,ilgw,Computations and Skllls involving:

8o Whole«numbers,,
- b. Common fractions
- ¢.  Decimal fractions
d. Ratio and proportion
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Scale drawings
Exponents

Square root
Simple equations

“Formulas

Problem analysis

Perimeters of geometric figures

The Pythagorean relationship, cZ=a?/b2
Proportion applied to geometric filgures
Trigonometric ratios of the right triangle
Locus of points -

Volume cylinder rectangular solids, etc.

Concepts and Definitions

=B
b.
Coe
d.
I

Pitch, run and length of rafters

Sine, cosine, and .tangent

Locus

Geometric figures and their properties
Board feet

Rules and Formulas

a. Area

b. Volume

c. Perimeter

d. Measurement of lumber

e. Mixing concrete

f. To determine the size of silo needed

g. To determine the size of girders and joists
needed :

Tables

a. Silagé requirements and the diameter of silos

- for herds of different siges

b. Weights per bushel of farm crops

c. Powers and roots

d. Weilghts of common articles

. Linear measure

f. Sdquare measure

g. Cubic measure

h. Miscellaneous weights and measure

i. Board feet in boards and small timbers of

varlous sizes




" F. USE, CARE, AND REPAIR OF FARM MACHINERY

I. General Discussion. Each year sees more machinery

in use on American farms. The use of machinery gives the

farmer a greater volume'of‘output and decreases much of the
drudgery and labor of farming by making possible the use of
more power by each worker. The tractors in use today provide
the farmer with power for all kinds of farm jobs--plowing, ‘
disking, planting, cultivating, mowing, and other operations
including belt work. Very few farmers are without the use

of an automobile or truck on their farm today. The use of

‘electric power to drive motors which operate machinery such

as corn shellers, feed grinders, ensilage cutters, milking
machines, and seed cleaning machinery; and, to furnish lights
and power in the farm home is quite general today.

Bvery farmer must determine the kind of machines needed

on his'farm.» In doing so he must consider their dctual need

by figuring the relative cost of doing the work in vérious
ways with and without machinery. In determining the cost of
buying and operating machinery the direct cost’of doing thé )

Wdrk’should3be included, as well as depreciation, interest

ktaxes, shelter, repalrs, and upkeep of a piece of machinery.
 An impqrtant~item in the selection of a pilece of’ machinery is
j:theisiZeT€o“ﬁﬁy. ‘The- size should depend upon the power
;{{available 40 run 1t ‘and the needs of the farm. The most

‘f  economical use‘of metive power requires machines that use
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about the same quality of motivévpower.

Experience has>shown that placing farm machinery under
cover when it is not in use adds to its 1life and . insures
more satisfactory service than when it is left exposed To
the weather. The imporfant items in the construction of a
machinery house are the 1ooation;-si%e, énd the construction
materials. A machine house 26 feet wide is considered desiraQ
ble, with the length determined by the amount of machinery
to be étored. The house should be placed on concrete founda—
tion;ahd plers. A concrete~floor made from a 1-2 %—Svconcrete
mix iaid oh an eightFinch gravel is considered ideal. 1In
the selection of donstruction materials, the farmer should be
guided by long-time economy and appearance. -

| It 1s esseﬁtial that a farmer operating a machine be
thoroughly acquainted with 1t and know when it is working
properly. The farmer's knowledge should include the basic
principies of the internal cqmbﬁstion‘engine and understanding
of certain mechanical principles such as the laws of machines,
levers and evehefs, ﬁhe inclined plane, the jackscrew, and -

the pulleys;lspeed calculations of pulleys ahd belts; the

composition and resolution of forces; and problems of gearing;
_shafting, end the simple crane. & knowledge of the funda-
- mentals of?elebtricity and the ability to malke simple electri-

- cal caiéﬁlétibné are”&aiuéble‘QSSets;to'fhe farmer .
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Practically all minor farm machinery repalrs are made by the
farmer, andvmany farmers do all the repair work on their
machinery.

For the transmissioﬁ of power on the farm a seriesg of
pulleys of different sizes are attached to a shaft; then,
by meéns of belts, power is transmit%éd to different machines..
The speed of the different machines may be regulated by |
varying the size of thewpulley.' The following are some rules
or formulas used in the transmission of farm power: ‘

(1) To find belt speed, multiply the diameter of the
pulley by pi and the product by the number of
revolutions per minute or, S = -r dm;

-(2) The horse power for a given speed 1s directly
proportional to the width of the belt,
Pl - Wl

Pp Vg

(3) To find the horse power that any given belt will
: economically transmit, multiply the width in
inches by its speed in feet per minute and divide
the result by 800, for a 4-ply belt. Divide by
600 for a 6-ply, 400 for an B8-ply, or 350 for a
“ 10 ply.
Pk:_\_'}rﬁ '
800" ’ -

(4) The formula above (3) may be used to find the
‘ width of the belt to transmit a given horse power
‘at a. given belt speed per minute;

'(5) The formula above (3) may also be used to find the
0 ply of agiven width required to transmit a glven
 “horseé power at a given belt speed, viz., .
. BOOP =
WS

Q, £ Q = 1, or nearly S0, & 4-ply belt
“is wsed, if Q ...,12 a 8- ply belt is .

\lused ,if Q = 1% to 2, an 8-ply belt is
used, and if QA 2 to 24, a lO—ply belt
is reqmired. :

'  (6)'HTo find the speed or diaméter of pulleys or gears,
o f-the product of the diameter and speed of the‘QV:»~

e
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driving pulley equals the product of the diameter
and speed of the driven pulley; consequently if
three of the terms are known, the fourth may be .
calculated
| dyny = d2n23
(7) To find the maximum horse power transmitted by a
shaft, multiply the cube of theé dlameter by the
- number of revolutions per minubte and divide by 50,
. h.pv = dSl’l )
20 -

II. Problems--Activity F

A pump handle 1s 3 feet 8 inches long and works on a
pivot 4 inches from the end attached to the pump rod.
What force is applied to the pump rod when the end of
the handle is pushed down with a force of 10 pounds?

If a barrel of cider weighs 200 pounds, what force is
required 'to roll it up an incline 8 feet long into a
wagon 3 feet high?

If a gate weighs 50 pounds and i1s 10 feet long, what is
the pull on the upper hinge when it is 3 feet above the
lower hinge?

Two horses weighing, respectively, llOO pounds and 1500
pounds are hitched to a doubletree 38 inches long. Where

"should the clevis hole be located so that each horse
shall pull in proportion to his weight?

The drive pulley on a tractor is 9% inches in diameter
and runs at 1000 RPM; what size of pulley must be used .
on a thresher cyllnder shaft that must run at 1100 RPM?

How fast must a pulley revolve to give it a rim speed of
7500 feet per minute, 1f its diameter is 15 in.? '

At What speed will a rock crusher run, if its 6-inch .
pulley is belted " to a 9 -inch pulley on a tractor with a
RPM of 10009 "v‘l , i; ‘ | ‘ S

A driving gear having 20 teeth making 180 RPM is meshed
with a’gear having 100 teeth.; At what rate will the
second gear revolve? T S el T ‘

A plston is to haVe a surface -area. of 80 4 sq “1n. ‘What_
. must its diameter be‘P ETE R S ,

‘A lever lO feeot long is used to raise a weight of 50@ pounds.

Where should the fulcrum be placed if a man's weight of
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(¢) Determine the average machinery cost per acre of

60

-

150 pounds is available at the other end of the lever?

In a crane, the pull on the tie rod, inclining at an
angle of 60 degrees to the vertical, is 18 tons. If the
weight 1lifted is 8 tons, what is the tension in the tie rod?

A wire rope 1 inch 'in diameter will 1lift 10,000 pounds.
What will one 3/8 inches in diameter 1ift?

A new grindstone is 48 inches in diameter. How large will
be its diameter when 1/4 of it is worn away?

Find the breaking strength and safe load of a 3/4 inch
manilla rope. Breaking strength S = Dex 7200, Safe
load = Dex7200 ‘

6
Pind the acreage covered in an hour by a 16-inch tractor
plow cutting 48 inches, travelling at 3 1/4 mph. (Use
special table.) ' :

A farmer took good care of his grain binder which cost

“him $275. He used it 14 years, each year cutting an

average of 50 acres of grain. Repalrs average $8.25 per
year. The value of the machine each year was inventoried
as follows?

$275, 175, 165, 150, 140, 130, 120, 100, 90, 80, 60, .50,
40, 30. | | ‘
(a) Determine the average yearly investment in this

- machine. '

(b) - Determine the average yearly cost.

~ grain per year.

A farmer has 28 acres of corn to cut sach year. He is
trying to determine whether it will pay him to cut it :
by hand or to buy a corn binder. He can hire it cut

by hand at a cost of approximately $5 an acre. If he buys
the binder, it will cost $400 and he estimates that it '
will last eleven years, so that depreciation will bé .

$35 a year. Interest he figures will average $10 a year,
. g ,

shelter for the binder will cost $8 and repairs, taxes,

oll,: grease, and other expenses $10 a year. He figures

that the binder will cut seven acres a day, and that the

- men who run‘the binder and shock the corn, and the horses,

and the extra twine used by the binder will cost $12.40 a
day. What will it cost him to cut an acre of corn with

- the binder? Should he buy it? Should he buy it if he cuts
50 acres of corn eachayear? 7lf he cuts 100 acres each year?

i




III. Analysis of Mathematics--Activity F

{ Coa.
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Rules and Formulas

8.

1. Computations énd Skills involving:

Whole numbers

Common fractions

Decimal fractions

Ratio and proportion

Scale drawings

Simple equations

Formilas

Exponents

Area of geometrlc figures
Vectors

Angles

Problem analysis

Froportion applied to circles and cylinders
Time rate and distance problems
Business problems

L - 2. Concepts and Definitions

Velocity or speed '

Vector addition (Composition of forces)
Geometric figures and their properties
Moment of force

Angular measurements

Depreciation

.'Power

Units of force
Simple machines

Business problems

Time, rate, and distance problems
Area

Volume .

. Moment of force

Laws of machines
Transmigsion of farm power
Mixing concrete
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18. If the number of acres of grain cut with a combine and
tractor varies directly as the time in reaping and if
20 acres are cut in 14 hours, how long will it take to
cut 7 acres?




Tables

‘a.

‘b‘
Ce
d.
e'
fﬂ
g

Powers‘and roots
Weights of common articles
Cost of farm machine operation

American screw gauge tables

Wire sizes
Acreage per mile of various widths
Miles traveled in planting an acre
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G. WORK IN THE FARM SHOP

I. General Diécussion. On the farm, the shop is a

very valuable thing; many farmers have sald that no other
bullding on their farm has saved them more than the farm
shop. The shop should 58 well equlpped and large enough to
admit most pileces of farm machinefy.— Repairs on machinery |

~are best done in the shop during fainy or cold weather. A .

shop 20 feet by 26 feet. will accommodate most farm machinery.

iﬁ In ‘his shop the farmer does forging and carpenter work

as well as repairing his machines and tools. The shop should

%f be pfovided with a small forge and anvil. Some other necessary
?5 tools for the shop are: compass (dividers) instruments for

‘ ' measuring angles and lihes, bench screw, tape line, grind-

;ﬂ ‘ stone; hoisting block, jack screw, blow torch, soldering irons,

wrenches, saws, hammers, steel square, drill press, etc. -

i iI.-,Problems--Activity G

1. How many cubic feet of contents must a tank have to hold
1000 gallons? (a cubic foot holds 7 1/2 gal.)

k2. An ifon rod is to be cut to .brace a restangular frame -
8 feet long and 42 inches wide. Find the length of the
rod.,

3. How long must a wire be to reach from a point 43 féet
high on a pole to & p01nt on the ground 15 feet from,the
foot of. the pole? , ;

4. A farmer bullt a vat 1 2/3 feet by 2 1/2 feet by 6 1n; in
R which to make a spraying solution; allowing two inches of
the: depth To. prevent the solution from boiling over, how
many gallons does ﬁhe vat hold9 : .
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What is the area of cross section of a 6 in. stove pipe?

The diameter of a circular plate is 6 in. What is the
increase in area due to heating 1f the radius is thereby
lengthened 1/10 in.?

What must be the tension in a rope to support a pig
weighing 200 lbs. between two posts 12 feet apart, if the
rope is allowed to sag 3 feet at the center?

If a circular vat is built with -a diameter 10 times
another, how does the amount of evaporating surface com-
pare with the first?

Four-fifths of the welght of a steel plate is 260 lbs.
How much does the plate weigh?

What must be the diameter of a circle so that its area
will be the same as a square one foot on each side?

How wide must a tank be to hold 450 gal. if 1ts length
can be 5 feet and height 4 feet?

‘How long must the sides of a square piece of tin be in

order that the box made from it shall contain 864 cubic
inches 1f the box is made by cutting a 6 inch square from
each corner of the original plece, and bending up?

The safe load of a beam supported at the ends and loaded
at the center varies jointly as the breadth and the square
of* the depth and inversely as the lengths. How is the
strength of a beam affected by doubling its breadth? By
doubling the depth? By doubling the length? :

If one beam is 2 inches by 6 inches by 15 feet, and
another is 3 inches by 4 inches by 15 feet, compare the
strength of the two beams. -

& farmer installed a 32-volt storage battery home 1ighting
outfit. He installed wiring and light fixtures in his \
house, at a cost of $118.55; the motor, generator, and
patteries cost $535.00 and the freight charges were ﬁl5 71.
Wha t was the total oost of the outfit? :

What length of a strap iron is needed to make an.iron tire
fora wheel with diameter 4 ft., 6 in. if 1 1/2 inches is
allowed for the welded 301nt9:j

| What is the cross section area of a cylimrical shaft of
- which the diameter is 2 5/8 inches?

‘\A farmer‘wishesﬁto;make & bin to hold 900 bushels of
- grain. He knows that one heaped bushel occupies 1.60

%,




cu. ft. He can make the bin 15 ft. long and 10 f£t. wi
How high must he make 1t?
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de.

19. A dry cell has an E.M.F. of 1.5 volts and the circuit is

completed by a wire whose resistance 'is 6 ohms. What
will be the current through the wire, if the internal
"reslistance of the cell is .05 ohms?

20. A piece of leather is in the form of a trapezoid 12 inches
and 20 inches on the bases and 14 inches high. How many
square inches does i1t contain? If the leather is worth

50 cents a square foot, how much does it cost?

2l., A farmer wishes to make a stove pipe 7 inches in diame
and 5 feet long. How much metal will he need?

ter

22, What 1s the diameter of a flywheel on a pump if the cir-

cumference is 90 inches?

' 23. How many board feet of lumber will be required to build

a bed for a truck, if it requires two timbers 4" x g% x 12!

and 24 pieces 2" x 6" x 817

24, If a barrel of oil contains 44 gallons, how many gallons

are there in 3/4 of a barrel?

25. A cylindrical poultry house 18 feet in diameter has a
roof in the shape of a cone. How much tin is required
for the rcof if the highest point extends 3 1/2 feet
above the wall?

ITI. Analysis of Mathematics--Activity G
l. Computation and S8Skills involving:

2. Whole numbers
b. Common fractions
c. Decimal fractions
d. Measurement of angles
e. Volume of solids
f. Area of geometrical figures.
g. Simple equations
h. Problems analysis
. 1. Quadratic equations ‘
% jeo Direct and inverse variation
k. Pythagorean relationship
1l. Vectors ‘ ’
m. Proportion applied to circles
n. Use of tables . ‘
0. .8¢uare root
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Concepts and Definitions

&

b

c.
d.
e.
f‘

Geometric figures and their properties
Angular measurement

Board feet

Geometric solids

Square feet

Cubic feet

Rules and PFormulas

¢® =z a? £ DR Pythagorean relationship

a'

b. Area

c. Volume

Tables

a. Powers and roots
b. Capacity

¢. Volume

d. Length

e. Area or Surface
fo Weight

g. Board feet in boards and small timbers

of various sizes




ﬂywash;ffThe ébove quantity shopld‘make about 4 gallons.
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H. PAINTING ON THE FARM ~ )

I. General Discusslon. Painting on‘the farm has grown

in importance as the less durable materials have been used to
réplace the wood and metal previously used. Yellow pine,
cast iron, the common steels and other materials in use tgday
deteriorate quickly on exposure ahd.need'to be painted fre-
quently. Even galvanized equipment should have a coat of
paint to cover the imperfections in the coating. Painting
at regular intervals adds greatly to the appearance of
buildings and implements as well as being the cheapest way
to keep them in good condition.

| Outside painting can be done any time when the surfaces
are)drj and the weather is not damp, frosty, or freezing.
For best results the paintingbshould be done when the tempera-
ture is between 600 and 80° F. Inside painting can be done
at;any.timé if the bulldings are heated.A

Whitewash is used quite frequently on the farm in such

places as poultry houses, barns, cellars, and outhouse.

A simple formula for whitewash follows: Dissolve 2 -
pounds of common salt in 7 1/2 quarts of water. Then add

slowly 10 pounds of hydrated lime. Stir until all lumps are

~dissolved and let stand overnight. When ready for use, stir

1thoropghly and add sufficientﬁwater to make suitable white-
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‘The following Table No. V estimates of spreading rates

of coating materials for different surfacésbunder average

conditions are given:

TABLE V

"SPREADING RATES FOR DIFFERENT
OOATING MATERIALS ON VA?IOUS SURFAGES“‘7

Coating material

Character of surface

osurface covered W’
1 gallon )
1 coat 2 coats 3 coabs

oil paint
(gloss finish)

oll paint
(flat finish)

enamel paint

kexterior spar

~varnish :
interior finish
~varnish

_shlngle staih

"*asphalt roof paint

,,Whitéwash (4Qt¢[5¢lb,ff
' hydrated lime) |

smooth wood
rough wood
metal

plagter

hard brick
soft brick
cement (smooth)
cement (rough)

smooth wood
plaster

hard brick
soft brick
smooth cement
rough cement

smooth, painted
with undercoats
smooth wood

smooth wood
rough wood

smooth
-rough
 W66d}
brick.
plaster

sq.ft. sq.ft..sq.ft.

600 325 228
350 200 135
700 540 230
450 250 175
400 225 160
380 200 150
350 =00 150
200 - 100 ===~

500 275 200
400 225 . 160
360 200 150
3500 . 175 125
300 175 125
150 75 ——

500 250 ——-
500 275 200
450 250 175

125 75 ——
250  m-- | mme
150  =m= mee
250 ——- a
200 ——- ——-

300  =em e

s

VH P. Holman Painting on thé Farm, ‘Farmers Bulletin,

i-No. 1452 U S Dept. of Agrlculture, 1925, p. 24.,




used, for each,gallon of paint:
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To eStimatekthe‘quantity of'liqﬁid coating needed, it
is necessary to know the size of the surface to be covered
and the spreading rate of the coating material to be applied.

The surface area is calculated in square feet from the dimen-
sions in feet of the surface to be painted. Measurements

which cannot conveniently be madé can usually be guessed with
sufficient accuracy. It is best to draw a diagram of each
surface and mark on it ‘the dimensions in the nearest number of
feet., Such diagrams will usually be in the‘form.of a paréllelo—
gram, a trapezold, or a triangle, or they may be divided into

such figures. The number of square feet of surface is divided

by the spreading rate of the liquid for the kind of surface to

| be coated and the result multiplied by the number of coats to

be applied. ,
Paints may be bought ready-mixed or they may be mixed on

the fafmJ The chief advantage of paint mixed on the job over

that bought ready-mixed is its comparative cheapness. When

painﬁ‘iSLtovbe mixed on the job from paste pigments, linseed

-

oil;ftnrpentine, and:drier,,the following proportions may be
8 .

'(1) for all lead paint,

White 1ead paste~—--—-——14 1/2 pounds
raw lingeed oil----- --== 3 1/2 pints
cburpentine~----===~—ww-- 1 1/4 pints
Japan drierf*fee—ra€?>5—1"11/6apint

- (2) u31ng 1'1b. of zinc paste to 2 1bs. of lead paste,

white lead in 01l~~;;:—~ 8 1/6 poundsv"
~zinc oxide in oil-e—a——— 4 1/12 pounds

© Bpia., p.oes.




3 . i A' . 70

-

raw linseed oll-------= 3 2/3 pints
Japan drier------------  1/6 pint

(3) wusing 1 1b. of zinc paste to 4 1lbs. of lead paste,

white lead in oll=--=w- 10 pounds
zingé oxide in oil~----- 2 1/2 pounds
raw linseed oil----=-=m 3 3/4 pints
turpentine------ -~~~ ——— 1 pint
Japan drier---------me- 1/6 pint

In computing the cost of painting, the number of square
yards in the surface to be covered i1s multiplied by‘the estimated
cost per square yard. In the computation, only whole units of

measure need to be used.

II. Problems--Activity H

l. A living room is 26 feet long, 17 feet 3 inches wide, and
9 feet high. There are two door openings 5 feet, 6 inches
wide and 7 feet high, two windows 3 ft. 6 in. wide and
6 ft. 6 in. high, and one window 5 ft. 6 in. wide and 8 ft.
6 in. high,

(a) find the total area of the walls and ceiling
(b) find the area of the walls and ceéiling less the area
‘of the openings. '

2. A machine shed is 22 ft. long by 18 ft. 6 inches wide, the
height up to the bale is 8 ft. 6 in. and the height is
24 ft. and 1ts slant height is 11 ft. 5 in. How many
square feet of surface on the walls are to be painted?
How many rolls of roofing paper will it take to cover theé
roof if one roll covers about 100 sq. feet?

3. What is the area of a gable of & barn if it has the form

of .an equilateral triangle 30 ft. on a side?

4. A:formulé‘for;é‘gbod outsidé paint for metals giVes‘the
- following proportions for 2 1/2 gallons of red lead paint:

¢wf;Bed~lead,zdrj——ie-r—-~50 pounds. - .
+ o Raw linseed oil-=---~- 1.3/4 gallons
Il drlermmm e i 1 pint

“What should be the propoftions‘if only 1 galidn is’needed?
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Find the number of gallons of paint required to paint

a circular silo whose oubside dlameter is 16 feet and

height 1s 35 feet. For the first coat 1 gallon should
cover 300 ft. and for the second coat, 1 gallon should
cover 175 ft. ’

Determine the number of gallons of paint required to
paint seven A~-shaped portable hog houses two coats if
the width of the base of each is 7 ft. 8 in., the length
of the base is 9 ft. 4 in. and the slant height of the
roof 1s 7 ft. 5 in. The first coat should cover 350 sq.
ft. of surface and the second coat should cover 200 sq.
ft. of surface. What would the paint cost ready-mixzed
at $2.50 per gallon?
How many square feet in the gable end of a house 18 ft.
wide, 16 ft. high to the plate and 25 ft. high to the
ridge?  If the house is 24 ft. long and rectangular,
how many sq. ft. of painting surface are there?

What is the éoét'of‘painting the two sides of a pitched
roof at 45¢ per square yard, 60 feet long and 17 1/2 feet
from eaves to ridgepole?

L
P
§5}ti’ \
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Find the number of square feet to bekpainted in two
gambrel roof-gables shown above. What is the cost of
painting them at 40¢ per square yard?

»
y

Find the cost at 80¢ per sq. yard of painting a house
34 feet wide by 46 feet long and 17 1/2 feet to the cornice,
including the two gable ends, which measure 16 feet from
cornice. to ridgepole. (No allowance for openings.) - .

wa_much‘lime will 1t take to make whitewash for covering
wood walls and ceilling of a barn 7z feet long, 36 feet




12, A floor is 15 feet 9O inches wide and 19 feet 6 inches |

wide’. -

How much paint 1s needed to cover this floor?

13. How much surface can be covered with 7 1/2 gallons of
white lead priming mixture when used on new outside

. wood?

III. Analysis of Mathematics--Activity H

S

Computation and Skills involving:

a. Whole numbers

b. Common fractions

¢. Decimal fractions

d. Linear measurements

e. Area of geometrical figures
£f. BScale drawing

g. Ratio and proportion

h. Mixture problems

1. TUse of formulas

Jo Use of tables

Concepts and Definitions
a. Geometrical figures and their properties
b. 8Square measure

¢c. Area (surface measure)

Rules and PFormulas

8. Area

- Tables

a. Spreading rates of coating materials for
different surfaces under average conditions

- be. Fluld medsure ~ :




-a good land use program to fit his particular kind of land.
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I. TAND IMPROVEMENTS AND PRACTICES IN SOIL CONSERVATION

I. General Discussion. In the task of improving his
land, the farmer has the problems of clearing the land, bulld-
ing roads, putting up fences, constructing drainage systems,

and laying out irrigation projects. This kind of work increases

the value of his land, provides more area for cultivation of

crops, and makes 1t possible for him to farm in a more economi-
cal manner. w

Closely related to his land improvements projects are
his practices in soil conservation. Without good procedures in
congservation, water and wind erosion removes soil and plant.
food from the land; less waber soaks into the soil, which lowers
the water table and increases droughts. This results in bottom
lands becoming covered with poor upland soils, a reduction in
the farmers income the land made less atbtractive and lower in
value, and an increase in the cost of foods.

To overcome erosion the farmer must first of all adopt
Some special practicés which may be used are: long rotations
nsingbgnasses and.legumes; keeping draws and waterways in wells
established sod; contour farmlng on short gentle slopes,

terracing to break up - long slopes into shorter ones; planting

‘fgrasses and trees for Windbreaks, and using steep slopes for

o production of hay crops or for permanent pastures,
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The practical aggressive farmer lays out and installg
his own drainage system. First, he must decide upbn the kind
of drainage system to use, the open type drain or the under

drain. Factors that he must consider here are the costs of

~construction and size of drain needed. The size of drain

depends upon the amount of rainfall and the extent and topogra-
phy of his land. If the farmer decides on an open dreainage
gystem, he can get information on size from tables which show
the depths and bottom widths of channels for different sldpes.
Bank slopes should be as flat as possible. Oné and one-half
horizontal units to one vertical is the proper ratio and two

to one is even better. Sharp curves or turns in a channel

should be avoided. The slope or fall of a line should be

limited to a maximum of 6 or 8 inches per 100 feet. A minimum
slopé of 1 Iinch per 100 feet is desirable, an 1deal fall, is
2 1/2 inches per 100 feet or about 11 feet per mile.

If an under-drain system is to be constructed, the farmer

must first_determine the depth to place the tile; experlments

in Indiana reveal that greater ylelds come from deep tile, -

42 inches. At the same time, the depths and spacings of the

léterals should bé calculated. Best resulté are obtalned

‘When all 1ines are &- 1/2 to 4 feet deepy and, the spacing
Gdepending on whether the soil is tight or porous, tight: soil
w Vrequires rather close spaclng, 3 to 4 rods, while desirable
 ;31ope or fall for common 81ze tile is from 2 to 8 inches,

5‘~in lOO feet fThe‘size of the tlle depends on two principal .
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factors: (1) the fall, and (2) the acreage to be drained.

After the slope 1s determined the size of tile may be found
from a table which shows the size of tile required to drain

a gi'ven number of acres when the tile is laid to a given slope,

| or it may be calculated, using equations developed for that
1 purpose. The system to be installed: must then be decided upon.
{ Usually a farm r-equires the adoption of a combination of the

features of the various. systems.

L) TYPES OF SYSTEMS USED FOR FARM DRATINAGE
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k-»,It usually,ié best for é farmer to employ an ehgineer
or.expert to take a ﬁopogréphy of his lahd and to help lay out
a systgm to ﬂit'thé-iand. Howéver, the farmef may’decide that
this is too expensive and do 1% himself. A plot of the sysbem
f;‘ should be made and kept for future referénce. Another feature
of ﬁhev$ﬁf§ey is the actual staking of the ditches for line

¢« and grade. The farmer should not~undertake to lay tile with-

“out grade stakes 3stablished.-'Where,the tile is brought out
f§3  :‘into'an openldhannel, a headwall of concrete should be con-

| vStructed;jit is.éonsidered‘goédApractice;fbr a 1ength‘offculver£
 a§ipe1ﬁnge bfoﬁghtithfough‘this wall. It~is élso gobd policy

to construct some ﬁypeﬁof éurfaoeJinlets., These may be square

or circular wells dug in‘thealihecbfkdrain and backfilled with




_determine satisfactory spacing.

.ohannel.
:good results 1n Indlana.
)Lbe given & varying grade;

“_it is necessary to use_ sone sort of leveling device

s scope instrument of some type gives more accurate Work.
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crushed Stone or small boulders or they mey be one constructed
of concrete with a catch-basin and a~ridge~greting. The best
method of laying’the tile.requires the use of surveyor's stakes.
The survey should provide a grade sheet or marks cut on the
steke, the cut being the distance doWn from the top of the
stake to the flow line of the tile. ‘Most of the work of in- -
stalling can be done by the farmer himself.

- Terraces are usually surface drains, or ditches con-
structedracross the slope of rolling land,kto conduct surface
Water from the field in a manner such that erosion is prevented
or retarded. The bottom of the terrace channel should be
almost on the contour, but must have enough grade‘to move the
Water slowly and_discharge it into an outlet at the lower end.
| Rolling land with slopes varyirng from 2 to 10 or 12
per cent‘are’considered satisfactory for"effective terracing.
The spacing between terraces is determined by the slope of
land intensity of rainfall soil characteristics, tillage
operations, and cropping practices. Tables may be used to

- The desirable grade 1s one

,that will not carry away the soill or cause cutting in the :

Grades of from 3 to 5 inches per lOO feet have given
Terraces longer than 1200 feet should
When laying out the terrace lines
a tele—

A rod

/5-marked in feet and inches is also needed and enough stakes to

~

e o e



- and distance between terraces, (3) stake out the line.
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provide one for every fifty feet along the terrace line., The
level is set upon the upper parﬁ\of the field about 300 feet
frbm the outlet, so that the high.point’of the field can be
seen through the level. Then the slope 1s determined by find-
ing the diffefence in eievation of two points 100 feet apart
up and down the slope. This should be measuréd in several
plaées and the average taken. Thé first terrace i1s located sé
as to fit the recommendations of a prepared table, for example,
1f the average slope of the land is 3 feet, it is found that
the first terrace should be 5 feet 6 inches below the high point
of the field and that it will be 117 feet down the slope from
the high point. Then, by adding & feet 6 inches to the rod
reading at the high point of the field, the terrace line is
lécated by finding the point on the slope thatkcorresponds to
this new rod reading. When this point is located, ﬁhe point

is staked. A sbtake is placed every 50 feet from the outlet

_to the upper end. The location of each stake is determined

kbyflowering the target one-half of the fall as given in the

-

‘table. . Bach successive terrace is located in a similar

‘manner; that is, (1) determine the slope, (2) decide on drop

3

- The size of the terrace outlets depends on the acreage

:}jdrained, and on the slope of land on which outlets are iOCated.‘
. One foot of width for each acre Served by the terrace system
 is desirable, with a minimum width 6f 10 feet. The depth of

k the‘waterWay‘should be at least .six inches on the sides; with

!




should be V-shaped. The cost of terracing may vary from

$1.50 to $10.00 per acre depending upon the terrain and the

\.
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‘goil farmers have used two types of windbreaks: (1) barriers

‘such as slat fences, board fences, crates, boxes, burlap,

'shrubbery, and grain crop plants such as rye, barley, and oats. 
,,Results of 1nvestigations show that wind velocity reduction is

;f,dependent upon helght and den51ty of the windbreak.

‘H‘Exten81on Bulletin No.,288 Lafayette, Ind.. Purdue University,‘
1945, pe 7o e . -
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the Cénter‘Slto 18 inches lower than the sides; the bottom

experience and equipment of the farmer.

"CROSS SECTION OF A COMPLETED TERRACEM"®
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A'majority of Indlana farms require some sort of wind-

break planting to protect animals and crop lands. The primary

function of a windbreak is to reduce wind velocities. Muck:

»

cloth“ and paper; and (2) plant matefial, principally trees, e

9R C. Shipman, Terracing for Erosion Control in Indiana,




“"EXTENT OF WINDBREAK PROTECTION"lO
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The protection afforded to muck soil and crops by green

;‘willow Windbreak will occupy space approximately 30 feet wide.
:H‘Flve per cent of the land area is required by, adequate willow

‘w1ndbreaks; One year's protection to ‘the growing crop Will -

ually pay the cost of the Windbreak and for loss of land
ocoupied by the windbreak.

el

lOD DenUyl Tree Windbreaks for Indiana Farms, HExtension

‘;“fBulletln No. 287, Lafayette Indiana,‘ Purdue University, 1940,
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| "EFFECT OF A TWO ROW NORWAY SPRUCE AND
' AUSTRIAN PINE WINDBREAK ON WIND VELOGITIES"ll
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‘lhe'windbreak should be planted at a distance of from one
hundred to three hundred feet from buildings. then a single
planting is to be made from four to ten rows should be planted.
When a series of plantings are to be made three or four rows
should be planted the first year.

The specing between rows and trees depends on the specie’
used. Spacing between‘?ows should not be less than 10 feet,
The trees should be 3paced alternately in rows, (staggered

arrangement) to provide a maximum protection.

ITI. Problems--Activity T

1. An open ditch.is 20 inches at the top and 16 inches at the
bottom and 22 inches deep. What is the area of its cross
section? If the wvelocity of flow in the ditch is 3 feet
‘per minute and the flow remains constant at 16 inches, how
many gallons will the ditch deliver in one minute?

2. The eqﬁations in the follow1ng table giwve the relation-
8hip between the slope and velocity of farm ditches with
particular cross sections:

(1) 8 = 0.932v £ 0.467v2
(2) 8 = 0.022v £ 0.356v2
(3) 8 = 0.012v /£ 0.186v2 )

8 = slope in 1nches per rod, v = velecity in feet per
second. Using cross section (2) determine the velocity
for a l per cent slope.

B It eosts about 20 cents to set a fence-post and put on

two or three wires. The average life of untreated
cottonwood is 4 years. If the original cost per. post is
‘10 cents, determine the total cost of sebting and renewals
per post. for 20 years. . Determine the cost of setting and
maintaining a mile .of fence. for 20 years. Posts set a
rod apart. Posts: can be made to last. 20 years 1f treated
at a cost of 50¢ per post. Determine the saving.
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The following table gives the equations for the number
of acres that can be drained with tiles of diameter when
laid with a given slope:

Grade

“per cent ‘Eﬁuati°n

0.03 A = -2.62d /£ 0.642d%
0.05 A= 23,534 £ 0.852d°
0.1 A = -5.82d £ 1.248°
1.0 A= 2168 £ 3,774

A = acres, d = diameter of tile in inches.
What size of tile laid with.a 0.5 per cent grade will
carry the under drainage of 160 acres of flat land?

What size of tile laid with a 0.1 per cent grade will

- carry the underidrainage of 240 acres, two-thirds rolling?

When land is rolling, count only one-third of such rolling
land.

‘~What size of tile laid with a 1 per cent grade will be re-

quired to remove both ground and surface water from a pond
whose watershed includes 60 acres? When surface water is
to be removed (as ponds), the tiles will drain safely

only one-half to one-third the number of acres- given by
the equation. :

A farmer has two strings of drain tile, 3 inches and 4
inches 1in diameter, respectively. He wishes to combine
them into a single equivalent tile. What should the
diameter be? ,

A tile drain has a fall of 4 inches per rod. What angle
does it make with the horizontal?

If one end of & drainage pipe has an elevation of 14.75
feet and the.other end an elevation of 26.35 feet, what
is the total rise? If the two ends are 80 rods apart,
what is the slope of the drain? S

Determine the amount of materials required to f£ill 10 iron

pipes, for end fence posts, 8 feet long and 7 inches in

diameter, (inside measurement) if a 1:21:5 concrete mixture
1s ‘to be used.  (Use table giving ingredients in one cubic
yard of concrete. PR




11. A farmer wishes to fence the east L of the N.E. T of

-
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section 30. How much will it cost him at $2.90 per rod?

III. Analysis of Mathematics--Activity I

1. Computations and Skills involving:

8.
b.
Coe
d.
(S
f.
g.
.
i.
Je
k.
1.
‘e
n!
o.
P
q .
T
S

Whole numbers

Common fractions

Declmal fractions -
Linear measurement.

Angular measurement

Per cent

Scale drawing

Direct and inverse variation
Area of geometrical figures
Simple equations

Exponents and powers

Ratio and proportion
Problem analysis

Mixture problems

Perimeters of geometrical figures
Trigonometric functions

Use of charts and graphs

Use of formulas

Use of tables .

2. Concepts and Definitions

B

e

Coe
d.
e.

g

ge

he

Geometric figures and thelr properties

Slope or grade

Parallel lines ‘
Simple and compound curves
Simple surveying terms
Square wmeasure

Rate. (velocity)

Land measurement

~5.’ Rules'and Formulas

‘a. Area
, b. Perimeter
4. Tables
. 8. Linear measure
“ b Burveyort's. or chiain measure
C» Bguare measure '

'-5,>'Graphs*and Charts

& .

~ b. Horizontal bar

Vertical bar




 section 28 of Ga$szownship contains 40 acres.

o ecqentfié§?the two measurements are taken and averaged; length

-

J. MISCELLANEQOUS MEASUREMENTS

I. General Discussion. In this group of measurements

are contained some kinds that the farmer may need to make or
wish to make from time to time. In the group we find land
measurements; gauging wagon boxes, cribs and granaries; de-

termining inaccessible heights; measuring board foot volumes

of logs and standing trees; measufing hay in the mow or stack.

The U. 5. Government surveys have established base lines,
running east and west throughout the nation. The inter—“v
sections of these base lines with the principal meridians
have been marked and serve as starting polints for local
surveys. The meridian lines run parallel to each other as do
the base lines, six miles apart, and divide the land into
tdwnships, which are 6 miles square. The unit of land measure-
ment is the acre, whlich contains 160 square rods. A section
of land is 640 acres and is 1 mile square. A township con-
tains 56 sections of land. The sections are all numbéred,

1 to 36, consecubtively, commencing at the‘northeastrCOrner.
A section may be divided into halves (BZO‘acreS}, quarters -

(160 acres), etc. Example: The N.W. % of the S.E. % of

- .To-determine the board foot volume of logs, the diameter

is measured. to the nearest inch, and, if the diameter is on
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i1s measured to the next lower whole foot. The volume may be
found from the Dogle log table; if it is necesséry to find the
volume for: an odd length log, averagé the two even ones that
it lies betWeen.k Defect éllowances are made by subtracting

the amount of the defect in the 16g from the gross volume.

To estimate the board foot volume of a standing tree, the
diameter breast high (D.B.H.) islmeasured twice and the average
computed. The merchantable height is taken in terms of 12-foot
log lengths; the first length may be measured beginning two
feet from ground and the remainder estimated. The gross board-
foot volume is then found as follows: D.B.H. is multiplied by
5/4) then the volume is found in a Dogle log table, and this
volume is multiplied by the number of 12-foot iéngths in the
log. ;

Hay in the mow is measured by dividing the computed
volumé by 450 for mixed sebtled hay, the result is the number
of tons--for timothy 420 is used as divisor; for clover, 500,

Hay in ricks 1s measured by dlviding the volume of the

rlck by 515 to 590 to equal the number of tons. The volume =

'(cubiCTfeet) of a rick is determined by multiplying the cross

sectlon of a rick by the length (L) The“cross section is

‘.obtained by multiplying the ’over (O), whlch is the distance
 gfrom the ground on one: side of the rick over the top of the
5 'r1ok to the ground on bhe other side, by the width (W), by a

' 3fraction (F) which varles from .25 to e 37, depending upon the



height and fullneés of the rick. Therefore:
length (L); or V = FOWL.

= 1 ton.

60 days = 1 ton.

| to 155 days = 1 ton.

found by dividing the cubic content in inches by 2,150.4.

J Forlquick calculation 1.2 cubic feet per bushel is used. The
| number of bushels (heaped measure) of apples, potatoes, ear
oérn;
. in inches by 2,747.7. For quick calculation, 1.6 cubic feet
per héaped bushel is used. For shelled corn, 1/3 of number of

heaped bushels 1s deducted from the total of heaped bushels.

- patch; another 4-acre plot as orchard--trees double width
‘for graln and hay crops.

“The sides of a triangular fleld measure 40 rods, 36 rods

e

Volume (V) = Fraction (F)kx Over (0) x width (W) x

590 cubic feet of;hay in rick or stack standing 30 days
580 cubic feet of hay in ri?k or stéck standing 20 to}
515 cublc feet of-hay in rick or staék standing from 75

The number of bushels (not heaped) of grain in a bin, is

etc., in bins, is found by dividing the cublc contents

II. Problems--Activity J

-~

Take the 8.8. 1/4 of the N.W. 1/4 of section 12, range 3
west and township 5 north and show its positlon by drawing.
Lay the plot out into an ideal farm using 1/8" equals one.
rod. Use some such plan as follows, 5 acres in N.W. corner
for house, barnyard and lots, chicken yard, garden and berry

apart one way. that you may farm between; and the remainder

and 20 rods, respectlvely.ﬂ -

Cé) Draw a diagramh-scale 1/4 inch l rod representlng
this: field.'a~,‘
Find. the number of acres in this field.




10.

11.

12.
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A hay mow 20 feet wide and 40 feet long has 20 feet of
settled mixed hay in it. How many tons of hay does it
contain? If 1t were all clover? If it were all timothy?

An old cilrcular water tank 15 feet in diameter and 12 feet

~high will hold how many bushels of barley when full?

A post 12 feet high casts a shadow 30' long. How high is
a tree whose shadow at the same time is 160 feet?

If a bin containing wheat is approximately 6! x 15" x 471,
an error of 1/2 in. in measuring each of the dimensions
would make how much difference in value, if wheat is
$1.90 per bushel?

The shadow of a tower 200 feet high is 252.5 feet. What
is the angle of elevation of the sun?

A stand pipe is filled with water at a rate of 150 gallons
per hour. What is the amount in the tank after 8 hours of
filling?

~ & parabolic reflector is 12 inches across and 8 inches

deep. What is its focus?

The amount of heat received on a surface varies inversely
as the distance of the surface from the source. One body
is twlce as far from the source as another, compare the
amounts of heat received.

A father invests $100 each year for his new son, beginning
when he is one year. If money is worth 6%, what sum is
due the son on hisg 21st birthday? o

A farmer desires to board up one side of a crib 12' 4"
high with 6 inch boards. He has 21 boards. He wishes to

leave a one-inch crack at the top and bottom. How far
apart must he place the boards to space them equally?

A farmer, finding that his fanning~m111 blew away half ofi
his oats, decides to feed the oats to his horses without
fanning them., He fed the usual allowance of 12 quarts
per. horse per day. Out of how many pounds of digestible
nutrlents dld he cheat each horse per day9 “

A farmer Wishes to 1nstall electric lighting facilities

from a power line that has been run past his farm. He
flnds that the electric current is furnished on the basis

of a monthly charge of %5 00 per month, wlth an added

charge of 4 1/2 cents per kilmwatt—hour. The average
consumption is estimated at 56 K.W.K. per month. What

~owill be- the approx1mate cost of electricity for one year?
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15. What is the capacity in barrels of a cistern 11 feet in
diameter and 8 feet deep? (31 1/2 gallons in a barrel)

r 16. A wagon box i1s 12 feet long, 3 1/2 feet wide and 2 1/2
feet deep. How many bushels of potatoes will it hold?

17. What is the cost of papering a room 20 feet long, 16 feet
wide, and 8 feet high, at $1.80 per double roll for paper
and ﬁl.lo per single roll for hanging the paper? (Allow
for 3 windows 3 feet wide and 1 door 4 feet wide.)

18. A farmer holds a pencil, 6 inches long, 2 feet from his
'+ eye so that 1t covers the elevation of a bluff 200 feetb
distant. What is- the height of the bluff?

T 19. Determine the number of gallons of vinegar in a barrel
é whose head diameter is 18 inches, middle circumference
70 inches and height 35 inches.

% 20. How long 1s the diagonal of a barn 18 feet x 32 feet x 42
; feet?
, :

2l. A white oak timber 2 inches in width i1s to be used %o
support a hayfork and carrier at the end of a barn. How
deep must The timber be to carry safely a load of 1200
pounds applied 3 feet from the single support? The
strength of a beam varies (1) directly as working fiber
strength, (2) directly as breadth times the square of

g depth (for rectangular cross section), (3) inversely as

b the length. : )

o 22. A square field has an area of 8 acres. What is the
4 length of a path diagonally across 149

L 23. A pond is 45 feet in diasmeter. A farmer wishes to surround
i : it by a path 4 feet wide. Determine the amount of con=
f‘ crete needed if it is to be laid 3 1/2 inches deep.

24, How many cubid inches of iron are there in a cast iron
garden roller which is 1 inch thick, 4 feet long, and
outer circumference of 5 feet? How much does it weigh?

.

- 25. A rope iskWrapped on a roller.2 1/2 feet long and .8
‘ - inches in diameter. How many coils will be required to
. reach the bottom of a well 150 feet deep, if the rope is

5/4 inches thick?

. 26. A hayrick measures. l5.feet wide, 24 feet long and the
; ~Mover" is 34 feet 4 inches. It is of a type such that F -
.l +34 and has been standing 5 months. What is the value of
. the rick at $22.50 a ton?
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A cord of wood contains 128 cu. ft. How many cords in a
pile of stove wood, stacked 5 feet high and 17 feet long?

How many common bricks will be required to lay a wall 50
feet long, 1 1/2 feet thick and 3 1/2 feet high? (Common
bricks measure 8" x 4" x 2", allow 1/4" for mortar.)

What is the capacity of a silo 30 feet in height and 18
feet in diameter? How many cows should it feed for 180
days?

A water tank has a diameter of 8 feet and is 12 feet deep.
How many gallons of water will it hold? ,

A bin 14 feet long, 8 feet wide, and 4 feet deep will hold
how meny bushels of turnips? .

What will be the cost of 320 rods of barbed wire at $2.42
per 80 rod spool?

A reclpe for sausage meat requires 1 pound of salt and

2 oz. of pepper for each 50 pounds of sausage. How much
salt and pepper are required for 85 pounds of sausage?

Analysis of Mathematics--Activity J

l. Computation and Skills involving:

a., Whole numbers
b. Common fractions
¢c. Decimal fractions
d. BScale drawings
e. Averages
f. Volume of geometrical solids
g. Area of geometrical figures
h. TUse of formulas
i. Simple equations
j+ Problems analysis
k. Ratio'and proportion :
1. Exponents and powers
m. Sguare root
n. Trigonometric functions
0. Simple and compound interest
p.  Pythagorean relationship
.. 4. Direct and inverse variation
r. Land measurements

2. Concepts and Definitions

a. 'Geométrical figures and their properties
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Co
d.

€.

L.
g.
ho
i.

Parallel lines
Perpendicular lines

Area (surface mesasure)
Variation

Board feet

Square measure

Cubic measure

Wood measure (cord, pile)

Rules and Formulas

J-

a. Ares

"b. Volume

¢. Perimeter

d. 62 = a2 4 bR , pythagorean relationship
6. Board foot volume. of logs

f. Board foot volume of standing trees
g+ Measuring stacks

h. To measure grain in a bin

Tables

a., Linear measure

b. Square measure

c. Cublc measure

d. Dry measure

e. PFluld measure

f. Miscellaneous weights and measures
g. Powers and roots '

h. Trigonometric functions

i. Weilghts per bushel of farm crops

Compound interest
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K. READING AND STUDY OF AGRICULTURAL
REPORTS, BULLETINS, AND PERIODICALS

I. General Discussion. The farmer in his reading of

articles relating to his business is constantly meeting
figures and statistics in various forms. Much of the infor-

mation pertains to averages, and percentages, and a great deal

of 1t 1s presented to him in the form of tables, dlagrams,
charts, and graphs. In this part of the present study, a few

examples dare used to show how scientific information and data

are presented to the farmer.

o II. Tables, Diagrams, Charts, and Graphs.

| ’ TABLE VI

& "SOME PRACTICES IN PRODUCING ONIONS ON FARMS WHERE
o RECORDS WERE SUMMARIZED IN NORTHERN INDIANA"1Z

: 1934 - 1935 1938 1941
{ Percentage land plowed: :
§ In fall 20 4 29 26
: - In spring 80 96 71 74
e Number of operations
: . preparing seed bed 4.6 3.7 4.1 RSN
e Pounds fertilizer ‘
i per acre 275 386 707 621
A Average date of seeding |April 22 May 1  April 15 April 17
£y . Percentage growers using: .
Hand drills 80 02 74 46
- Motorized drills - 20 , 8 36 . 54
. Number times weeded Sed 3.4 Se2 3.3
' Number times cultivated 365 5.8 Ted 7.2

: 128mith Robertson and Bottom, Hconomic Aspects of Onlon
. Ppodudtion in Northern Indlana, Extension Bulletin No. 4%5,
: Lafayette, Indiana* Purdue University, 1942, p. 7.




TABLE VII

"AVERAGE COST PER MILE OF OPERATION FOR 172 FARM TRUCKS
IN CENTRAL INDIANA, BY CAPACITY OF TRUCKS, 1936-1938"L3

» , : Average -

Stze of truck ot mxpemditure Hiieage ooy e

trucks per truck per truck mile
One and one-half ton 92 $271.31 5167 éfggts)
One ton ' 48 90.47 1801 5.02
One-half ton 17 ~ 207.53 5894 3552
Made over 13 66.88 1876 3.56
Average. 172 $199.37 4060 4,90

TABLE VIII

"MEDIAN COST PER MILE OF OPERATION OF 172 FARM TRUCKS
IN CENTRAL INDIANA BY CAPACITY OF TRUCKS, 1936~ 1938" 14

Median No. - Median
_ Number Miles Cost
Capacity of travelled . per
‘ trucks annually mile
FE » . (cents)
'~ One and one-half ton 92 4,000 ; 6.38
 One ton ' 48 1,000  6.48
© oOne-half ton - Y 4,500 5480
 Made over 13 1,200 4.61
Average o 172 . 2,875 5.85

13T K Cowden and K. I Fawcett The Use of Trucks in‘

~f;f¥Marketng Farm Products in Central Indiana, Extension Bulletln
“,ﬂNoo 443, Lafayette, Indiana° Eq;dge‘ﬁhlversity, 1939, p. 6

o 14Ibid., p. 7.




- "DATRY COWS NEED A WELL-BALANCED DIET FOR GROWLH, MAINTENANCE, TO DEVELOP THE
. FETUS WHEN PREGNANT, AND TO GIVE MIIK. HERE ARE RECOMMENDED FEED ALLOWANCES"!®

-FngonditiQn; ExpéctediGaln Da;ly Allowance Per Animal

-~ and Weight ' | 2N T ~ Total ' - |

- of ‘Animal | Jersey Holstein Digestible digestible Calcium  Phos~- Caro- Vitamin -
“(Pounds)- = : protein nutriehts phorus  tene D

©Growth . | Pounds Pounds ~  Pounds Pounds ~ Grams Grams mg. Int.Units
S oBO .,o 5 , 10.30 4 3 150
. 100 ¢ T : 45 8 6 - 6 300
180 .60 12 8 10 450
200 .70 13 9 12 600
© 4007 .80 14 - 11 25 1200
600 - .85 15 12 35
- 800 .90 15 12 45 (3)
1000 - .95 14 12 . 60 '
© 1200 1.00 12 12 70
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Mainbenance - .- o
o700 o .45 : 40 - (3)
1000 .60 60
1200 al | .70 : 70
1400 . .80 80

u‘:fPregnancy
‘per 1000 1lbs. 1.2 20
last 6-1z wks. :

Lactation

(Per- %b. of
Wilk

.040 .28 o7
.045 Y 7
.050 37 o'
'+ 055 .42 4 o7

E 153 E. Hodgson and W L. Sweetman, "What to Feed a Cow,' Science in Farming, Yearbook, .
: U S. Department of Agriculture, 1943-1947, p. 150. i~
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"'AVERAGB TEMPERATURES OF FRUIT SHIPPED IN VARIOUS CON-
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1939, p. 30. , : :

17W1lbur Hilton and Hague, Produoing Milk RlCh 1n Vitamin
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3 "RETATION OF SIZE OF FARM TO INITIAL COST OF MACHTNER
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"CAROTENE CONTENT OF THREE GRADES OF ALFALFA AND TIMOTHY "HaYM20
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R. E. Hodgson, H. G. Wlseman, and W. A. Turner, "ore
Vitamin A in Milk," Science in Farming, Yearbook of U. S.

"Department of Agrlculture 194:5 -1947, p. 145.

21 ‘ ,
G, M ‘Hardin and T K. Cowden, Transportation of Farm

Products in Central Indiana by Commercial Trucks, Extension Bulle-

tin No. 478, Lafayette,vIndiana° Purdue University, 1944, p. 10. -
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"AVERAGE LABOR INCOME OF APPROXIMATELY 50 FARMS TN TYPE OF
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IIT. Analysis of Mathematics--Activity K

l‘

S

4.

Computation and Skills involving:

a. Whole numbers
b. Common fractions

¢. Decimal fractions

d. Per cent

e. Averages

f. Metric units

g. Negative numbers -

Concepts and Definitions
a. MNMedian

b. Mode :
c. Arithmetic averag

d. Negative numbers

Tables
Graphs and Charts

a. Vertical bar

b. Scatter diagram (regression chart)
c. Horizontal bar

d. Histogran

6., Excess and deficit

f. Circle

g. Constituent element

h. Cumulative curves

i. TFrequency polygon

j+ Silhouette charts

k. Component organization chart
1. Pictograms

100




 CHAPTER IIT

SUMMARTIES AND CONCLUSIONS

A. SUMMARIES

SUMMARY of items found in the mathematical analysis of the
various farm activities. (The letters following the item
indicate the activities in which the item is found.)

1.

2.

3.

4.
5.
6.
7.
8.

9.

10.

11,
12,

13,

14,

15.

16.

17.
16.
. 2@.‘

Use of whole numbers and fractions .
in using the four fundamental operations ABCDEFGHIJK

Simple interest o | A D 7
Compound interest | A g
Discounts | A D
Commission A D

Gross retﬁrns A

Net returns | A

Profit and loss A

Net worth . A

Ratio and proportioﬁ I S ‘ BC EF HIJ
Scale\drawing o Tv. ) B  EF HTJ
Pounds per bushel of farm crops‘v s B g
Averages ‘ A | _AB JK
Depreciations A , |
Use of equations | BCDEFGHIJ
Problem analysis BCDEFGHIJ
Pythagorean proposition _ BEG J
Usé_of(tablés A GHI K

Amortization tables

Premiums - D
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21. Use of formulas . BC EF J
22, Area formulas ‘ FGHLJ
5. Perimeter formulas | E I
K 24. Volume formuias BCDEF J
! 25. Measurement of lumber E

it ‘ 26. Definition and properties of geometric
figures B EF IJ

5' 27.v Proportion applied to geometric figures C EFG

éf  28. Parallel lines | I3
éé 29. Perpendicular lines IJ
EE | 30. Measurement of angles FG T

- 31. Finding altitude of equilateral tri-
| : angles , B

32. Use of exponents C EF IJ
b 33, Square root | ' 0 I
34, Density (Pounds per cubic foot) E ‘
/ ‘55. Metric units - K
éﬁ : 36, Pitch, run and length of rafters | E
fg - 37. Accuracy in measurement | F HI
38, Work of problems . = = ‘ . B
39. Mixture problems o BCD HI
40. Motion problems . B
A4l Locuéwpnoblems ﬂ E
42. Cublc ieasures G

‘ 464”'Squaﬁe,measures‘k v : : E HJ

44. ThgonY;ofwvariatiOn (Direct and in-
: verse) . o ,
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46.' Négative numbers - e
47. Vectors | : | PG
f} ‘ 48. ©Slopes or grades
%5 49. Contours
i 50. Compound curves

51l. BSurveying terms

H o H H = M

A 52. Charts and graphs

" b3, ‘Quadratic ééuations
54. Geometric progressioné
55. Binomial expansions

56. Theory of combinations

T W W W @

57. Theory of probabllity

II. SUMMARY of tables useful to farmers and students of
agriculture.

‘Type of Table
i; SimpiéMinterest
% é, Coﬁpéﬁnd interest
- 3. Amertization
4, Decimal.equivalents equal to parts of an inch
~Bb. Bguares .and square roots \
6. Cubes:andicube roots
BN Long?measure

ﬁg, Square meééure? e

9. Cublic meagure i i

10. Dry measuwre =

[ SR

. 12. Commodity weights and measures

ot i



14,

15.

16.
17.
18.
19.

20.

21 °

22 .
23.
24.
25,
26.
2.
28.

I i"I':';o,

*Doyle 1og table"“'

Analysis of feeding stuffs
Feeding standards for animals

Percentage of plent food in various fertilizing
materials

Capacity of silos
Concrete mixtures

Acres drained by tile of a given size and 1laid to a
glven grade

American screw gauge table

‘Wire nail--dimensions .and approximate numbers per pound.

Wire sizes

Capacity of corn cribs

Acreage per mile of various widths
Miles traveled in planting an acre
Gestation table

Surveyor's square measure

Surveyor's linear measure

Number of plants or shrubs per acre at various widths

apart

Sultable distances for planting frults and vegetables

‘Government land measure

‘Trigonometric functions (natural)
‘Logarithms '

’Metric units of weights and measures

SUMMARY ‘of chartsiand graphs useful to farmers and
students of agriculture.

oot

Tvpe of Chart or Gr&gh

L.

Vertical bar_




i

2. Horizontal bar
3o Pictégram
4. Circle ;k
5. Excess and deficit
6. Consfituent element band
7. Prequency polygon
8. Cumulative curves
9. bot map
10, vHisﬁogram
ll; ‘Scatfer diagram
12. Component orgenization chart

13. Silhouette chart

B. CONCLUSIONS

'Conclusion Concerning Arithmetic.

Every student of agriculture and farmer has a definite
need of arithmetic including the following topics:

1. " Fundanerital operations, with o : -
a., Whole numbers
“be ' common ‘fractions
Co decimal fractions

2. Denominate numbers .

4\‘1‘., RN

3. ‘Square measures‘

k_%,‘ Cubic measures
1.5;"Measurement of lumber (board feet)

”6} Metric unlts of Weights and measures
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7. Common uses of percentage and application to
a. interest
b. discount
c. commission.
d. depreciation
e, Iinvestments
f+ income

8. Averages
a., arithmetic average
b. median
¢c. mode
9. Ratio and pfoportion
10, Scale drawing
11, Dairymen's parallelogram
l2. Bquare root
13. Density |
14. TUse of tables
15. DBookkeeping and accounting
a. gross returns
b. net rebturns
¢c. net worth
d. profit and loss
e. extensions

II. Conclusioh‘Concerning Algebra.

Every student of agriculture and farmer has a definite
need of algebra,inclﬁdihg‘the following tdpics:
1. Use of formulas

2. Gféphéf#ﬁd,q@arfé%

equations

3. Simpls e

4 Exponehﬁsftigli_

‘6,;,Prgplem,ané1y$is;a,"




Variation
a. direct
b. dinverse
8. Mixture problems
9. Work problems
10. Business problems
11, Motion problems

12. Compound interest

IIT. QConclusion Concerning Geometry.

Every student of agriculture and farmer has a definite
need of geometry including the following topics:

1. Elementary concepts
a. Meaning and measurement of angles
(1) various kinds of angles

b. Iines
(1) straight
(2) parallel
(3) perpendicular
(4) arcs
(5) tangent

2. Definitions and properties of figures
: a. -Plane figures
(1) triangles (all kinds)
(2) square
(3) rectangle
" (4) parallelogram
(5) trapezoid
(6) circle
b. Solid figures
Geos e (L) cuber o
7 (2) rectangular
e (3) ceylinders oo
© (4) prism o
2 (B)opyramids (including frustum)
(6) cone (including frustum)
b, (T)esphere s ool e

'« ‘Perimeter formulas and rules.




Iv.

4: .

5.
6.

7.

Area formulas and rules
Volume formulas and rules
Pythagorean proposition with applications

Proportion applied to geometric figures

Conclusion Concerning Additional Helpful Elementary Topics.

Most students of agriculture and farmers would find the

following mathematical topics helpful:

1.

4.

5,

6.

‘Trigonometry of the right triangle

2. s8ine function
b. cosine function
¢c. Tbangent function

Applications of trigonometry to indirect measurement
and sur veylng

Surveylng terms

a. bearing

b. principal meridian
¢, base line

d. township line

e. Trange

f. s8lope or grade

Compound curves
Scolution of locus problems
Vectors

a. 7resolution of forces
b. composition of forces.

Conclusion Concerning Helpful Advanced Topics:

| Stﬁdente’planning to continue theif study into some par-
'ﬁ%%ticular phase of agrloulture, such as scientific investl-
egation, plant or animal breeding, agricultural economics,

” university extension work etco, have need of such

advanced mathematlo topies as;s
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1. Quadratic equat;ons
£+ Binomial expanéion
3. Progressions

a. arithmetic

[} geometric
4, Theory of combinations
5. Theory of probability
6. Logarithms |
7. BStatics
8. Trigonometry
9. Compound interest formula

10. Annuities
~11. Statistics

C. CONCILUDING REMARKS
It 1s shown in these pages, beyond doubt, that the present
farmer and fubure farmer has need for a variety of mathematical
skills and concepts from arithmetic, algebra, geometry, and
trigonometry. In any one of the many activities in.which he may

be engaged, he is confronted with problems that require mathe -

"matical solution.

The authoribelieves that the future farmer should have, the
bpportunity to recelve thé necessary fundamentals with suffi—
cient drill and practice to mold in hié mental equipment
éérménent‘impressions‘énd understandings that will enable‘him‘

tb.éolﬁe“problems that require mathematical operations.

 Furthermore, the author believes that the acquiring of
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mathematical knowledge and abilities is a cumulative process
extending over a period of years and cannot be obtained. and
maintained in a single secondary school course. This thought
may be worthy of future study and consideration.

Beyond the meré drill in the fundamentals of arithmetic,
algebra, geometry, and perhaps séme trigonometry, the author
thinks there should be rigorous and continuous training‘in
problem analysis with applications of equations and fopmulas
in the éolution of problems; however, the writer is not clear
as to what age level this éhould begin but thinks it should
start as éarlj as possible.

In the matter of formulas, the author believes that
stress should be placed on the ability to manipulate and use,
rather than on the memorization of many formulas. Simple
formulas from geometry and business should be well known, and
other formulas which the farmer may need in the future should
be anticipated. The farmer needs the ability to use and
manipulate any formula that may come his way.

The extent of mathematical training needed by the fuéure
égrioulturist i1s dependent on the phase of agriculture ﬁhat‘he
‘intends to follow and his’natufal abllity and ambition. A
student may wish to pursue courses beyond his abilityﬁpr in ;

Which he,hasbno aptitude. The author believes that such a

student should be advised of his inability to cope with certain

,actlv1b1es.

i
i
|
!
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