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II. PREFACE.
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IV. TABLE OF CONTENTS

V. LIST OF ILLUSTRATIOFS.

VI. INTRODUCTION:
5

R General Introduction to the Problem:

General conditions of food and agriculture

in India. Famines. Early agriculture

progress.

Need for This Work:

The present agricultural conditions in India.

Existing food shortage and shortage of agri-

cultural labor in various parts of India.

Objects of This Work:

1. To review the history of rural electri-

\ fication in the United States.

2. To review the difficulties that arose in

the way of extending electricity to the

farms in the U.S.A.

5. To study the methods employed by the

Government and private agencies in the

1 extension of electricity to the American

rams.

4. To study the social and economic importance

of rural electrification in the United

States.

5. To study the various possible uses of

electricity on the farms in the U.S.A

6. To study the cost of ownership and opera-

tion of the electrical appliances and

equipment most commonly used on American

farms.
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7. To study the present status and the

future program of the development of

rural electrification in the U.S.A.

8. To study the agricultural conditions

existing in India.

9. To study the extent of electrical power

consumption in India as compared to

other countries.

10. To examine the probable difficulties in

the extension of electricity to the farms

in India.

11. To determine the factors essential for

widespread use of electricity on the farms

11L India.

12. To draw conclusions regarding the future

of rural electrification in India.

Scope of This York:

No previous literature directly pertaining to

the electrification of rural areas in India,

has been published either in India or in the

U.S.A. This work is intended to survey the

existing literature and the work done on

rural electrification in the two countries.

It is a maiden attempt to correlate the data

and the statistics available in the field of

rural electrification in India and in the U.S.A.

The data is obtained from the government publica-

tions, government departments and the manu-

facturers by request. No experimental or

laboratory work is involved. Wherever

necessary or desirable, the author undertook

tours to get first hand information and pic-

turesque impressions concerning various projects.



 

 

Due to the almost entire absence of rural

electrification in India, the cost of

ownership and operation of electrical

appliances, could not be worked out for the

Indian conditions.

Personal views of the author are avoided as

far as possible. any authentic views are

quoted indicating the source of information

wherever possible.

This text deals with the development of the

rural electrification in an attempt to bring

out as clearly as possible the fundamentals

of a successful effort in extending electri-

city to the rural areas. These fundamentals

are arrived at by studying the various stages

of the development of rural electrification

and the methods developed as a result of ex-

perience in the United States. An attempt is

made at applying these fundamentals to the

. existing agriculture conditions in India.

Finally the conclusions are drawn regarding

the possibility of electrifying Indian farms

and the future of rural electrification in

l
India.

b
Method of Procedure:

In the earlier chapters of this text, a study ‘

of the rural electrification and the methods
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of using electricity on the farms in the

United States is made. Its social and econom-

ic importance to the nation is indicated.

Later chapters deal with the various uses of

electricity and the economics of the most

commonly used electrical equipment on the

farms in the U.S.A.

A chapter indicating the probable obstacles in

the way of rural electrification in India is

included.

Based on the study and comparisions above, con-

clusions are drawn regarding the future of

rural electrification in India.

A summary of this work is given at the end of

the text. Then follow the footnotes, litera-

ture cited and bibliography respectively.

CHAPTER I.

A short history of rural electrification in the United

States. Early efforts for electrification of the

American farms. Creation of the CREA. Government

assistance in promoting rural electrification. Ores-

tion of the REA. The Emergency Relief Appropriation

Act. The Norris-Rayburn Act of 1956. The Task of

the REA.

CHAPTER II.

ObEztacles in the way of rural electrification in the

11.3.3, Want of technical developments. Opposition





IX.

XI,

XII

XIII

XIV

XV.

from the industry and the States. The methods em-

ployed by the Federal Government in overcoming these

obstacles. Nation-wide effort.

Self help cooperatives.

Rural Electrification Act of 1959.

other aids to the

REA cooperatives.

Facilities to cooperatives.

Financial and

farmers. Extension Service.

CHAPTER III.

Social and economic significance of rural electrifica-

tion and the REA in the U.S.A. Importance of rural

electrification in decentralization of large indus-

tries and in the development of rural industries.

Rural electrification an important tool in National

defense.

Uses of electricity

Uses of electricity

Uses of electricity

Uses of electricity

and storage.

USes of electricity

IJses of electricity

CHAPTER IV.

on the farm - in homemaking.
 

CHAPTER V.

on the farm - in animal husbandry.
 

CHAPTER VI.

on the farm - in dairying.
 

CHAPTER VII.

on the farm - in food processing
 

CHAPTER VIII.

on the farm - in the fields.
 

CHAPTER IX.

on the farm - in poultry farming.
 





 

VI

XVI. CHAPTER X.

Uses of electricity on the farm - in horticulture, and
 

fruit preservation.

XVII. CHAPTER XI.

Uses of electricity on the farm - miscellaneous uses.
 

jquI. CHAPTER XII.

Electrical power consumption of the various electrical

appliances most commonly used on the farm in the U.S.A.

Initial cost of purchasing electrical equipment for

an economic unit of the farm in the United States.

Recurring cost of maintenance (cost of ownership) and

Operation of electrical equipment in the U.S.A.

XIX, CHAPTER XIII.

The future program of rural electrification in U.S.A.

Federal allotments for the REA programs. Place of the

power companies in the REA programs.

Xx. , CRAPTER XIV.

General conditions of agriculture in India including

topography, climate and the existing methods of culti-

vation.

XXI. CHAPTER xv.

A short history of the development of electrical power

in India. Graphical representations of the total

electrical power consumption and rural electrification

in the various countries.

XXII,

CHAPTER XVI.

1§I~obab1e difficulties likely to be met with in India in



 

 

the extension of electricity to the farms. Factors

essential for successful rural electrification in

India. Possible methods of encouraging the use of

electrical energy on the farms in India.

XXIII. CHAPIER XVII.

Conclusions regarding the possihility of electrifying

the farms in India. Views of authorities on electri-

fication of rural areas in India. Government program

of development. The future of rural electrification

in India.

XXIV. SUliL-‘LARY.

XXV. FOOTNOTES.

)mVI. LITERATURE CITED.

XXVI I . BIBLIOGRAPHY.





 

 

 

PREFACE.

This book is dedicated to the millions of farmers and

landowners in India whose unending efforts towards increas-

ed agricultural production during the past centuries have

proved inadequate for the minimum needs of India. It is a

maiden attempt intended to bring to the people of India

the knowledge of the benefits of mechanical methods and of

using electric power on the farm. Besides, it outlines

the most suitable methods of promoting the use of electri-

city on the farms in India.

The objects, need and the scope of this work are clari-

fied in the introduction. Before writing this book, the

author has had an occasion to travel in more than twenty

States of the Union. Observations made during the tours are

included in this work. Wherever possible, photographs have

been included to give clear and picturesque impressions to

the readers.

The text of this book deals with the development

aSpect of rural electrification in the U.S.A. in an attempt

to bring out as clearly as possible the fundamental princi-

ples of a successful effort in extending electricity to the

r‘LII‘aIL areas. These fundamentals are arrived at by studying

a“? Various stages of the development of rural electrifi-

caticnl and the methods developed as a result of the experi-

encess gained in the United States. An attempt is made at

appIYing these fundamental principles to the existing agri-

cultlllral conditions in India.





 

The subject matter has been divided into seventeen

chapters. The first three chapters describe the progress

of rural electrification and its importance in the social

and economic development in the United States. The obstac—

les in the way of extending electricity to the million of

American farms and the measures taken in counteracting

those obstacles are discussed in these chapters.

Chapters IV to XI describe the various methods of

using electricity as observed on the American farms. In

Chapter XII the most common uses of electricity on average

American farms are indicated in preferential order. Ap-

proximate cost of the appliances and the equipment necessary

for the household purposes is calculated showing electrical

energy required for their operation.

Probable obstacles in the way of electrification of

rural India are outlined. Factors essential for the exten-

810n of electricity to the millions of Indian farms are

determined. The possible methods of reducing the cost of

Supplying electrical energy to the rural areas in India are

indicated. Finally the future of rural electrification in

India is indicated in the concluding chapter.

A short summary of this work is given after the con-

cluding chapter.

The numerical figures appearing against certain words

and Efllrases in the text refer to the footnotes which follow

the summary. Quotations have been marked with alphabetical

letteazua and their source stated against the respective  



 

 

iii

letters in the literature cited following the footnotes.

Finally a short bibliography is given for the assistance

of those who may carry on further study of the subject.

It is hoped that the contents of this book will find

their way through the various channels to the millions of

farmers and land-owners in India who will in the course of

time adept the mechanical methods of farming and production

and for whose benefit this work is undertaken.

East Lansing, Michigan.

U.S.A. - November, 1946

G. K. Chugani
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I NTRODUCT 0N .

General Conditions of Food and Agricul-

ture in India:

India has been known for centuries as an agricultural

country. Due to the almost unlimited variety of soils,

climate and rainfall, it is possible to grow almost any

crop known to agriculture on the Indian soils. Yet India

has had to face famines from time to time and pay a heavy

toll in the form of millions of human lives and cattle.

This state of affairs has not been fully explained. Attempts

have been made to plan adequate production. Numerous

commissions have been appointed to investigate the causes

of famines and suggest remedies. Experts have been invited

from European countries to suggest improvements in the

methods of agricultural production. Research institutions

have been set up. In spite of all these efforts, the

agricultural conditions in India have not materially changed

from what they were sixty years ago.

Early Efforts of the Government to Re-

lieve Famines:

The Government Department of Agriculture was first

started in India in 1771, after the severe famine in the

Province of Orissa1 in the year 1766-67. The failure of

this department is evident from.the great South Indian

famine of 1876-78 in which 5,250,000 lives were lost in

British India alone. The Department of Agriculture was

therefore closed down in 1878 and a Famine Commission  





 

 

appointed. As a result of the report of the Commission

in 1880, the Department of Agriculture was reopened in

1881. Famines continued to occur, the most important

being the great famines of 1396-97, 1399-1900 and the most

recent famines of 1945-46.

After extensive tours of India, in his report submitted

in 1895, Dr. Voelocker, an expert chemist, described the

differences among the agricultural practices existing in

various parts of the country as follows:a

1. Those inherent in the people as 'cultivators',2

viz. distinctions of races and castes.

2. Those due to external surroundings, viz, cli-

mate, soil, rainfall, irrigation facilities,

availability of manure, grazing and fuel

wood facilities, etc.

5. Those due to want of knowledge and education,

iz. diversity of agricultural practices.

Dr. Voelcker stressed the need for high class agri-

cultural education facilities in India. He suggested

establishment of agricultural colleges, research institu-

tions, experimental and demonstration farms and provision

of "Fuel and Fodder Reserves."5 He indicated that the

racial and caste distinctions would vanish with agricultural

improvement. Raising of the standard of living of the

peasant pOpulation appeared to him essential for the industri-

al development of the country. Besides, Dr. Voelcker sug-

gested intensive and extensive farming, improvement in land

tenure, manuring and fertilizer practices, land drainage

and irrigation facilities, cattle breeding, quality of food

crops, crop disease and pest control measures, rotation and



 

 

 

and distribution, methods of inquiry and statistics.

Yeed for This Work:

Strangely enough, the conditions in India today are

little better than in the latter part of the nineteenth

century described in Dr. Yoelcker's report. The Famine

Commission appointed after the famine of 1945 under the

lead rship of Sir John Woodhead made recommendations on the

lines similar to those suggested by Dr. Voelcker in 1895,

stressing among other things, the need for agricultural

education, ir1igation, statistics, intensive farming, ex—

tensive farming, crop disease and pest control, and improve-

ment in manuring and other production practices. An extract

from the report of the Famine Enquiry Commission published

_ b

in 1945, follows:

"The food position in relation to population appears

to be in certain respects less favorable than in 1680.

There is, however, no fully satisfactory evidence that the

standards of nutrition have declined since that date.

India, in relation to the existing stage of her industrial

and economic development, is overpopulated, increasing

pressure of population manifesting itself in various ways.

On the other hand, the advance of science has opened up

possibilities of increasing food production which did not

exist sixty years ago."

In the concluding chapter of the Famine Commission's

report, Sir John Woodhead states:0

"In our report we have insisted that India does not

lack the material resources necessary for advancement and

prosperity, but these can be developed only by the efforts

of human beings - by the governments and people of India -

and success depends on the spirit which sustains the country

in the tremendous task with which it is faced."

As a result of public agitation in India and realiza-

tion by the government during the World War II that the  





  

 

 

delay in development of industry and agriculture in India

was neither desirable nor possible, an all out program of

development was adopted by the governnent. A separate

Department of Planning and Development was created and sug-

gestions have been made to continue the existence of the

Food Department temporarily created during the war. The

proposed activities of the Department of Planning and

Eevelopment include a variety of long and short term pro-

grams for the development of industry, communications,

highways, various branches of agriculture engineering, and

in numerous other departnents.

An acute shortage of agricultural labor was experi-

enced in certain parts of India during World War II due

mainly to the development of industries, enlistment in the

war services and prevailing diseases and illness in the

rural areas. Need for mechanized cultivation was therefore

keenly felt. The agricultural production statistics of 1945

and 1946 indicate a shortage of food grains in India to the

extent of approximately four million tons. Based on the

results of the famine in 1943, the lives of 12 to 15 million

people are in danger unless assistance is given from other

countries, primarily the Uniteq States, which is the only

country at present producing appreciably more than its local

requirements. Need for mechanized cultivation and the use

of electrical power on the farms in India therefore cannot

be overemphasized.  



   

 

 

Objects of This Torg:
 

The objects of this work may be summarized as follows:

1.

5.

6.

7.

8.

9.

10.

11.

12.

To review the history of rural electrification

in the United States.

To review the difficulties that arose in the

way of extending electricity to the farms in the

U.S.A..

To study the methods employed by the Govern-

ment and private agencies in the extension of

electricity to the American farms.

To review the social and economic importance

of rural electrification in the United States.

To study the various possible uses of electri-

city on the farms in the U.S.A.

To study the present status and the cost of

ownership and operation of the electrical

appliances and equipment most commonly used on

American farms.

To study the future program of the development

of rural electrification in the U.S.A.

To study the agricultural conditions existing

in India.

To study the extent of electrical energy con-

sumption in India as compared to other count-

Pies.

To examine the probable difficulties in the

extension of electricity to the farms in India.

To determine the factors essential for wide-

spread use of electricity on the farms in India.

To draw conclusions regarding the future of

rural electrification in India.
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CPAPTRR I

Early History of Electrification in

the United States:

 

 

In the United States, rural electrification is of

recent development. The previous generation of farmers

saw the benefits of mechanized farming and the advantages

of tractor power as compared to the animal power on the

farm. The present generation has seen the tremendous ad-

vantage of electricity on the American farms and in the

farm homes.

Electricity was introduced into the United States in

the latter part of the nineteenth century. The first cen-

tral station service was started in few York in 1882 by

Thomas A. Edison through the generating station at Pearl

Street, New York, N.Y. Until about 1910, the electrical

installations in the country were designed for 2,200 volt

transmission. Long distance transmission was almost im-

possible at such low voltages. High voltage transmission

at 110,000 volts and 220,000 volts was used in the 2nd de-

cade of the twentieth century when low voltages were stepped

up through transformers and carried over longer distances

at high voltages. These high voltages were stepped down

before distributions at low voltages. The highest trans-

mission voltage since achieved is 287,000 volts at Boulder

Lam supplied by the Bureau of Light and Power in the city

of Los Angeles, Cal. over a 270 mile transmission line.





 

 

The Committee on Electricity in Rural

Districts:

 

In 1911, the Committee on Electricity in Rural Dis-

tricts appointed by the National Electric Light Associa-

tion submitted its formal recommendations as follows:d

1. That the U.S. Department of Agriculture be urged

to get out a bulletin on the use of electricity

on the farm. .

2. That resolutions like tlose adopted by the Nation-

al Natural Gas and Casoline Engine Trades Associa-

tion be sent the Secretary of Agriculture.

5. That electric motorizing of farm machinery be in-

vestigated.

4. That publicity experts be employed.

In their report, the Committee stressed the need for

education of the farmers, publicity and the cooperation of

agricultural colleges and the U.S. Department of Agricul-

ture in their propaganda. They recommended the supply of

electricity to the farms at the same rates as prevailing in

the neighboring towns and cities. Unless the rates were

low enough, it was feared that the high cost of electrical

energy would prevent its penetration into the farms.

EgggFirst Rural Electrification Campaign:

The Committee's recommendations were carried out. A

census of electrified farms was made all over the country.

Representatives of the utility companies agreed in opinion,

t0 the advantages of farm electrification but were unable

to supply electricity to the farms except at prohibitive

cost as would be permitted by profitable business enter-

Prise. As the "Thought once expressed never dies", so did  





 

the thought of electrifying American farms once expressed,

keep itself alive. The public interest in rural electri-

fication was aroused. This was the beginning of the first

rural electrification campaign.

Ineffectiveness of the First Campaigg:

' As a result of the efforts of this campaign, the dov-

ernment propaganda and the technical developrents in elec-

trical engineering, electricity was extended to a few farms

scattered all over the United States. Statistics were com-

piled. It was found that in 1924, only 2.6 percent of the

farms in the United States had central station service.

At that time, a very negligible percentage had individual

generating plants. The progress in rural electrification

fell short of the expectations. The primary cause of the

ineffectiveness of the campaign was the lack of knowledge

and education among the farmers regarding the miraculous

benefits of electrical energy. Detailed description of

the causes of the failure of this first effort are discussed

in the next Chapter.

The Committee on the Relations of Elec-

Egicity to Agriculture:

Soon after the widespread agricultural depression in

the years following the First World War, the need for in-

cPeased agricultural production and falling prices, gave

impetus to the use of electricity on the American farms.

In 1925, a Committee on the Relations of Electricity to

Agriculture (CREA) was appointed from amona the members of

National Electric Light Association and the American Farm
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Bureau Federation. This Committee was primarily a fact-

finding Committee with headquarters at Chicago. Later,

the CREA consisted of the representatives of manufacturers,

U.S. Departments of Agriculture, Commerce and Interior,

American Societies of Electrical and Agricultural Engineers;

Power companies; American Farm Bureau Federation; American

Home Economics Association; Ceneral Federation of Women's

Clubs; National Association of Farm Equipment Manufac-

turers and individual manufacturers.

The Second Rural Electrification Cam-

paign:

The formation of the CREA earmarked the second all

out attempt to examine the possibility of electrification

of the farms in the United States. The general trend of

thought of the members of the CREA was towards private

ownership of public utilities rather than Federal or State

Control. They firmly believed that government control would

be ineffective in economic problems. The CREA therefore

embarked on a farmers' educational program. Various methods

of education were adopted such as extension bulletins,

new letters, technical bulletins, trade journals, press

articles, annual reports, etc. Agricultural Experimental

Stations were established at the Agricultural Colleges in

most parts of the country and the results of their researches

disseminated among the farmers through the United States,

Extension Service4 and other channels. The research at the

experiment stations was carried on by the experiment station

staff with the c00peration of the teaching staff of



10

agricultural colleges which were already established.

Twenty-seven different states appointed such com-

mittees (CREA) for similar activities in the respective

states.

The First Experimental Rural Electrical

Line:

 

The first experimental rural electrification line was

installed in tie State of tinnesota under the Red Wing Pro-

ject in 1925. It was 6.3 miles long and cost :1770 per

mile. Results indicated that the energy consumption cost

varied from nearly 40% per K.W. hr. if the monthly power

consumption did not exceed 20 h.W. hr. to 5.0¢ per K.W.

hr. approximately if the monthly power consumption exceeded

500 K.W. hr. For the year 1924, the average electrical

consumption for each family supplied from the Red Wing Pro-

ject was 151 h.W. hr. per month at an average cost of 10.28¢

per K.W. hr. delivered to the customer.8 In 1327, the

average monthly consumption per customer for the same ex-

perimental line was 265 K.W. hr. at an average cost of

6.46¢ per K.W. hr. These costs were however still too high

for the farmer.

ixtinction Of the OSHA:
_‘

L

After a ten year struggle with the question of rural

electrification with the support of the utilities, the

CREA began to dwindle, not because it had failed but be-

cause its job had been done. It had pioneered the electri-

fication of rural America. The public interest was aroused

by the preliminary findings of the CREA indicating vast
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scope for rural electrification n the United States. Ly

1959, the Rural Electrification Administration had come in-

to existence. It had begun the wide-spread of promoting

the use of electricity on the farms all over the country.

The continuance of the CREA had therefore little use. It

was therefore that the CREA was formally closed down in

1939. The experimental work was however continued at the

agricultural colleges.

Two Schools of Thought:

The economic condi ion of the American farmers in the

thirties was depressing. ‘The authorities widely declared

that for the economic and social rehabilitation, rural

electrification was the first essential. The utility

companies could not relieve the situation on profitable

business basis. At this stage there were we schools ofo
r

thought. The utilities suggested a raise in the national

level of farm income to a point where electricity could be

supplied to farms on profitable business terms. The

agricultural authorities vehemently believed that the cost

of electrical service must be lowered to a point where the

farmers could pay for it at the existing level of incomes

and thus increase their incomes. President Franklin D.

Roosevelt was inclined towards the latter school of thought.

The Turning Point in the Government

fF‘——”' “'—
afforts: '

 

Subsequent efforts at rural electrification with the

President's support were on a nation-wide scale. Federal
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funds were sought and granted. Tlis change in the finan-

cial aspect marked the turning point in the Government

efforts and rejuvenated the progress of rural electrifica-

tion in the United States.

reed for Federal Aid:
 

by 1935, the sponsors of rural electrification having

tried for over 20 years, the various methods of extend-

ing electricity to the farms, had come to believe tLat feder-

al aid was essential before the farmers could enjoy the

benefits of cheap electrical power. The repeated at empts

for the electrification of American farms before 1385, had

served one important purpose; that is they created a nation-

wide interest in rural electrification and convinced the

Power Supply Companies as well as the consumers that the

presence of electric power on the farm will be of tremen-

dous advantage in national economy. This was indeed a great

accomplishment and formed the basis of later developments

in rural electrification.

Creation of the Rural Electrification

Administration(kWAf:

 

Due to pressure from popular national organizations

such as; American Farm bureau Federation, National Grange,

etc. and the national need for rural electrification, Presi-

dent Roosevelt solicited allotment of funds from Congress

for rural electrification as an emergency relief project

to relieve unemploym.nt and to promote private and public

business enterprise. In the Emergency Relief Appropria-

tion Act of April 8, 1955, the Congress approved $100,000,000
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for rural electrification. 0n Lay ll, 133d, the Rural

Electrification Administration was created to promote the

generation, transmission and distribution of electrical

energy in rural areas.

Progress of Rural Electrification Under

the REA:

 

At this stage, rural electrification in other coun-

tries such as; Kolland, Lelgiun, Norway, Sweden, Denmark,

Trance, Germany, the Ietherlands, Australia and New Zea-

1and had greatly advanced ranging from 50 to over 100 per-

cent of the total farms as compared to about 11 percent in

the United States. In the vicinity of Ontario, Canada,

the percentage of electrified farms was in the neighbor-

hood of 15$.

he Rural Electrification Cooperatives:

In the United States, the state of Washington had the

lead in rural electrification. Several non-profit electric

cooperative companies were established. These companies

purchased power from the central municipal generating

plants and distributed it among themselves at comparative-

ly low costs. In the state of Washington these cooperative

companies purchased power at about 7 mills (i.e. 7/10¢)

per K.W. hr. and were able to distribute at 5i a X.W. hr.f

Farther East of Washington state, the retail costs of

electrical energy were a little higher ranging from 5d to

5¢ a K.W. hr. By the end of 1955, thirteen states ex-

perienced the birth of rural electrification cooperatives.

In all, 46 such cooperatives were established on non-profit-



 

 
 



able basis.

The Rural Electrification Act of 1956:
  

On Ray 20, 1936, the Congress passed the Norris-Ray-

burn Act extending the life of REA by 10 years. The bill

was introduced in the Senate by Senator Georpe W. Norris,

of Nebraska, and in the House by Representative Sam Rayburn,

of Texas; hence the name. Under the Act, the REA was made

a confirmed lending agency of the Federal Government under

an Administrator appointed for a period of 10 years at an

annual salary of $10,000.

The Functions of the REA:
 

The REA was authorized to make loans to persons, cor-

porations, States, Territories of the United States, muni-

cipalities, cooperatives, non-profit organizations, peoples'

utility districts and associations or companies organized

on limited-dividend basis, up to a maximum of 340,000,000

apportioned among the States. Loans were to be made

against adequate securities for financing construction and

Operation of generating plants, transmission lines and

distribution lines for supplying electricity to persons in

rural areas who were not receiving central station service.

The REA was also empowered to make loans for wiring

the premises and the purchase and installation of electri-

cal and plumbing equipment. Preference was to be given to

the needs of public and non—profit organizations, companies

or bodies. The loans were to be amortized within a period

of 25 years. This period has been extended to 55 years
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under the Department of Agriculture Organic Act of 1944.g

Under the provisions of the Act of 1956, the REA was

to make loans at low rates of interest. In 193‘, these

loans were made at 5 percent interest. The rate of interest

has steadily been reduced. ender the Act of 1944, the rate

of interest has been lowered to 2 percent.3

The Administrators of the REA:

Mr. Morris L. Cooke was the first Administrator of the

REA. Under his able administratorship, strong foundations

of the REA were laid. After the resignation of Mr. Cooke

in 1957, Mr. John M. Carmody became the Administrator. In

1959, when Mr. Carmody was appointed the head of the Fed-

eral Works Agency, Mr. Barry Slattery took charge of the

administration of the REA. During his tenure of office,

due to the impetus given by war, the REA programs and pro-

jects made considerable progress. Since 1945, Mr. Claude

R. Wickard the former Secretary of Agriculture has been

the Administrator of the REA.

The Basis of the REA Progggmg:

The basis of the REA programs was the safety of elec-

tric installations and simplified rate schedules providing

low rates for higher power consumption. The policies of

the REA had to be modified from time to time due to oppo-

sition from the industry, utilities and certain public

organization. Why this opposition and what measures were

taken to overcome it, are dealt with in Chapter XIII.

Under the Reorganization Act of 1959h, the REA was  
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brought under the Department of Agriculture. henry A.

Wallace was the Secretary of Agriculture then. The staff

of the REA was increased. Experimental work was planned

on the basis of Regional Electric Service which comprised

regions of 100 to 2,500 route—miles of rural lines. These

regions covered from one to five counties.

The Task of the REA:
 

The main task of the REA was to keep the rates low

enough to be within the reach of farmers if the REA experi-

ments were to be successful. To the industry this task

seemed impossible. But the REA did not give up. The crea-

tion of the REA was based on the assumption that rural

electrification was possible. And why not? It had succeeded

in several other countries such as; Norway, Sweden and

Germany. An English poet once wrote:

"He, poor fool!

He didn't know

It couldn't be done; so

He went ahead - and did it!"

So the REA went ahead with their work of rural electri-

fication and did it.
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CHAPTER I I

The Main Obstacles in the Development of

Rural electrification in the U.S.A.

In handling the job of rural electrification, the

Government efforts met with numerous obstacles in the form

of individual, public and State opposition, the inadequacy

of technical developments in production, transmission and

distribution, etc. In its report in 1954, the Mississippi

Valley Committee explained the causes of slow growth of

rural electrification as "the lack of interest by operat-

ing companies in rural electrification, high cost of line

construction because of the unnecessarily expensive line

used, onerous restrictions covering rural line extensions,

and high rates".1

Lack of Engineering Skill:

The primary obstacle was the lack of engineering skill

in transmission and distribution of the normal transmission

voltages of 2200 volts over long distances. This was over-

come when high voltage transmission was perfected. Low

voltages were "stepped up" as high as 110,000 volts to

220,000 volts for transmission purposes. These voltages

could be easily transmitted over longer distances before

being "stepped down" for distribution purposes. Further

engineering developments made it possible to build up a net-

work of transmission and distribution lines extending

thousands of miles in length.  
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Lack of Education Among the Farmers:
 

Second obstacle in the way of rural electrification

was the ignorance of the common farmer as to the usefulness

of electricity on the farm. He had to be convinced that

electrification of his farm would enable him to accomplish

heavier jobs in less time with safety and ease in opera-

tion. Till the thirties, due to the fact that rural elec-

trification was only a private enterprise and more or less

a localized effort by individuals, organizations and power

companies involving high costs of installation and power

consumption, the common farmer did not believe that elec-

trification was economically possible on the farm.

This lack of knowledge among the farmers was overcome

by education of the rural population through the medium

of Extension Service4, advertisement, propaganda and the

press. More experimental stations were established. Demon-

strations and fairs were held in the States and counties

to demonstrate the use of electrical equipment and appli-

ances. The public was kept informed of the new develop-

ments by issuing news letters, broadcasting programs, ex-

tension bulletins, technical publications, etc. Experi-

mental rural electrical lines were built to prove by demon-

stration to the farmer that rural electrification was

actually economic under normal conditions. It was proved

to the farmer that the presence of electricity on the farm

was an asset in the form of safety, ease of operation and

in handling heavier jobs in less time.
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Lilli- a
Fig. 5. An experimental model of a

vertical cup type elevator.

The motor—driven equipment

on the right is a capacity

measuring device. (Courtesy

of Michigan State College)
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Omission of Cost Factor in the Early

Efforts:

 

Inspite of the confirmed demand, rural electrification

made little headway until the late thirties. One of the

main causes of this early failure was that in almost all

their early efforts, the cost factor was omitted. In sever-

al caSes, the farmers were to pay for the installation of

the transmission lines and distribution leads, for the

wiring and equipment etc. The farmers did not use enough

electricity to justify the expenditure involved in the

installation of electrical service on individual farms.

Added to this was the high cost of power consumed as dis-

cussed in the previous chapter. The power companied lower-

ed the rates of electrical energy as far as their business

enterprise permitted. Still however, the rates were higher

than the farmer's pocket. To bring the initial and opera—

tion costs of electrical service on the farms within the

financial reach of the farmers, private enterprise was not

enough. Large scale effort was necessary. When the pro-

gram.of rural electrification was nationalized and the REA

created in the later years, the farmers began to consume

more electrical power on their farms which made it possible

for both the power companies and the farmers to install

electrical service on the farms.

Failure of the effort by Private Com-

Apanies and farm Organizations:

The attitude of the industry had never been opposed

to rural electrification. The utilities were however, un-  
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able to cooperate unless the returns were at least to pay

the cost of supplying electricity to the rural areas.

They cooperated with the farm organizations and the CREA

in solving the problem. As might have been expected,

their efforts achieved only a limited degree of success.

Unless the cause was supported by public funds, extensive

rural electrification could not be expected.

Ultimately the Federal funds were made available. An

Emergency Relief Appropriation Act was passed in 1955 mak-

ing an allotment of $100,000,000 for the creation of the

Rural Electrification Administration (REA). The aims,

objects, functions and powers of the REA have been dealt

with in the previous chapter. Further appropriations have

been made from time to time for the functioning of the REA

and its numerous projects. Until June 50, 1945, the total

appropriations amounted to $564,968,184 including those

for the fiscal year 1946 ending June 50, 1946.3

Opposition from the Utilities and the

States:

Under the Emergency Relief Appropriation Act of 1955,

the Rural Electrification Administration was an emergency

organization for unemployment relief. In bringing about

quick relief, the cooperation of the industry, States and

the public farm organizations was essential. The States

gave a hearty welcome to the REA at the time of its birth.

But later, at the instance of the utilities, they did not

agree with the Administrator's plan of action. Several

States declined to cooperate. Instead they opposed and
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rested barriers in the way of ??A programs.

in the Various

 

Some States gave the rural electrical cooperatives

the same consid ration as they gave the public utilities.

Thus they claimed regulatory powers over the ISA coopera-

tives. Others claimed no regulatory powers over them

since the general statutes of the States authorized non-

profit organizations of various kinds. Some States author-

ized the rural electrical cooperatives by special statute

while others declared such cooperatives unlawful. Thus

while the installations of transmission and distribution

lines by privately owned utilities had the State facilities

in the form of the right of eminent domain, the EBA pro-

gram was hampered by varying laws in different States.

This confusion was because the nation had the development

of rural electrification with unexpected speed. The States

were not prepared for the proposed revolutionary changes

of rural electrification and the LEA programs.

The power companies tended to establish monopoly over

power supply. To a certain extent, they had control over

the private or municipal competition. As such in the earl-

ier stages they succeeded in preventing the entry of ERA

in certain States e.g. New York, Rhode Island, Connecticut

and Kassechusetts. In cases brought before the courts in

various States, the judgments were inclined to favor the

cause of rural electrical cooperatives and excuse them

from the State Supervision because of the futility of  
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supervision over such non—profit organizations.

Recently as a result of prolonged conflict over the

question of the control of Putlic Utility Conmission over

the rural electric COOperatives in New York State, Eural

Electric COOperative Act was passed in 1042 to exempt the

rural electric co0peratives from the Commission's control.

The utilities feared that the competition with the

REA would be detrimental to their business interests. It

was explained that there was no conflict of interests be-

tween the utilities and the REA since the rural electrical

COOperatives were mainly consumers of electricity and it

was for the industry to supply electricity to the cooper-

atives at the rates which the farmers could pay. Despite

the utilities continued to oppose the efforts of the REA

in the electrification of American farms.

"Spite Lines" Construction by Power Com-

panies:

In the earlier stages, due to its right of eminent

domain and priority of interests with the State officials

and highway commissions, the industry blocked the way for

the REA sponsored rural lines. In several cases the power

companies installed short distances of new lines - more

expressively called "Spite Lines," - to obstruct the pro-

posed REA lines.

The Right of Way Problems:

Some States refused the right of way for the construc-

tion of rural lines on the grounds that they were ugly

(defacements along the highways which were already overcrowded
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with the telegraph and telephone lines. In such cases of

State opposition, the farmers COOperated and passed the

lines through their farms.

The Ultimate Victory in Overcoming Opposition:

In the continued struggle with the industry, the

ultimate victory was won by the REA. Almost all the legal

proceedings were decided in favor of the electrical

cooperatives. This enahled the EPA to work its way into

more States every year.

Uniform Laws for Rural Electrical Coopera-

tives:

The time factor being of essence in the unemployment

relief work of the REA prOgrams, it was considered necess-

ary to have uniform laws all over the United States with

regard to the REA COOperatives. The idea of uniformity

of laws was not entirely new. The Public Works Adminis-

tration had succeeded in getting uniform laws passed in

several States to facilitate PWA projects. Two of these

projects provided for the creation of 'farm electrification

c00peratives' and 'public power districts'.

The REA therefore preposed and succeeded in getting

approved the Rural Electrification Act in 1959. The act

exempted the rural electric c00peratives from regulation

by the State Commissions, and gave them wide powers in-

cluding the right of eminent domain. It has since been

adopted in most of the States of the Union. At present

there are only three out of 48 states which have no rural

electric COOperatives, viz; Connecticut, Rhode Island



 

    

and lassachusetts.

Fighting the Problem of Interference

With the Telephone System:

 

A problem of engineering nature was experienced in

the extension of rural electric lines to the farms. This

was the interference with the telephone system. There the

rural electric lines ran parallel to the telephone wires,

the latter picked up induced voltages from the former and

created a hum, buzz or other noises in the telephone con-

versations. This was overcome later in the one-wire in-

stallations of the telephone system using the ground as

return wire.

In the modern design of telephone lines this inter-

ference is eliminated. Some old telephone companies de-

manded electric cooperatives to pay for moderization of

telephone lines to prevent interference with their system.

They had the support of the power companies interested in

the elimination of electric COOperatives. The REA legal

staff fought and won against all this Opposition which re-

sulted in its penetration into almost all the states of

the Union.

Reduction of Costs:

Before the birth of the REA cOOperatives, the customers

had to pay for the initial cost of the installation and

distribution leads to their farms. This cost was in the

neighborhood of $2,000 to $2,500 per mile of electrical

line. Besides the customer had to pay for the maintenance

of the installation. The companies charged the maintenance



 

 

cost amounting to about 8 percent of the initial cost of

the entire installation annually. Taking for example an

average of three customers to a mile5 of the electric line

which cost an average of p24,000 per mile, each farmer

invested $800. of his valuable capital. His annual ex-

penses for maintenance were:

Interest at customary

rate of 6 percent on N

g800. $48.00

Naintenance charge by the

power companies at per-

cent on the initial in-

vestment viz. $300. .364.00

5112.00

The cost of electrical energy for a low - marginal

consumer (i.e. a customer using 100 K.W. hr. per month)5

was about 12¢ per K.W. hr., that is $144.00 a year. Thus

a low-marginal consumer had to pay $256.00 for 1200 K.V.

hr. energy consumed annually or 21.35% per K.W. hr.

For a well electrified farm, the monthly consumption

of electrical energy averages around 500 K.W. hr. For

such increased consumption, the energy cost was about 6.00¢

per K.W. hr. In the example above, the cost of electrical

energy for a 500 K.W. hr-a-month consumer would be $560.00

for 6000 K W. hr. energy consumed annually or 7.87¢ per

T’1U hr. nearly including maintenance expenses.6

The main task of the REA was to lower this enormous

cost of electrical energy. The only method to gain the

farmers’ favor was for the REA to supply electrical power

within the economic reach of an average farmer. The task

  





 

 

was bodly approached with the result that the REA coopera-

tives were supplying energy E 4E¢ per K.W. hr. Even prior

to the creation of the REA the TVA started in 1955 was

charging a maximum rate of 5¢ per h.W. hr. for domestic

purposes. These rates have prOgressively decreased. In

some cases they have been reduced to less than 2¢ per K.W.

hr. How the REA was able to achieve these low rates sounds

mysterious. The remaining part of this chapter will throw

some lights on that mystery.

11:H
-

The Development of Engineering Sk
 

A factor of prime importance in lowering the costs was

the development of engineering skill. The engineers of the

Tennessee Valley Authority (TVA) succeeded in erecting

transmission lines with widely spaced poles viz. 400 feet

apart instead of 200 or 250 feet spacing in practice before.

Conductor wires were redesigned to last for 25 years and

resist varying weather conditions, winds, rains and snow.

The conductors had to be strong enough to support their

own weight in all weather conditions. The use of creosoted

pine poles instead of the cedar poles and introduction of

steel reinforced conductors lowered the costs appreciably.

For the small farmer, the cost of the transformergg

and meter had to be lowered. 600 watt transformers were

therefore introduced instead of the 1500 watt transformers.

in use before. Smaller meters were invented by the rural

electrification engineers. Large orders for the transform-

ers and meters were placed by groups of c operatives thereby
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saving in cost. The new meters had a small test light.

In case of trouble, if this test light was still in

order, probably only the local fuse had blown out which

could be replaced without expert service. This saved

service expenses to the farmer. The introduction of

cyclometer meters further lowered the meter costs. The

farmers could read their own meters and keep records on

a card. Only periodical checking was necessary. This

saved expenses in employing meter readers.

Standardized Distribution voltages for

REAAprojects:

 

The rural electrical cooperatives purchased electri-

city from the power companies which often have varying

transmission voltages. This requires different design for

all installation equipment including transformers, fuses,

meters, insulators, lightening arrestors, etc. for various

cooperatives. The REA standarized the distribution volt‘

ages at 7200 for all REA c00peratives. This enabled the'

REA cooperatives to place large orders in groups for their

requirements. The manufacturers could forsee the needs of

the various cooperatives and reduce costs by way of mass

production of the installation.

Loans at Low Rates of Interest:

The terms of the creation of the REA were based on low

rates of interest to be charged on the loans made for all

rural electrical projects. The loans were made to the

cooperatives who in turn made loans to their members. The

.
d

rates of interest at present Charged on such loans is 2p
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as against Gj on customary loans. This in itself results

in an annual sa'ings of nearly l20,000,000 to the rural

electrical users.

Reductions in the Rates of Insurance:

Under the Federal Government laws, Workmen's Compen-

sation policies are to be taken out by contractors during

the installation of the rural electric lines. These

policies are to be taken over by the cooperatives when

the installation work is complete. 3y new laws, RE

COOperatives were granted special insurance classification

which reduced not only the premiums against the Workmen's

Compensation policies but also those against contractor's

performance bonds, public liability and prOperty damage,

and fidelity bonds from 25 to 50 percent annually.

The quality of installations was improved so as to be

more safe and long lasting. National electric safety

codes were strictly adhered to. This induced the insurance

companies to reduce fire insurance premiums. This saving

in insurance premiums alone amounts to several million

dollars annually which ultimately reduces the cost of elec-

trical energy.

Partial Exemption in Taxation:
 

In most of the States, the rural electri ication

cooperatives were subject to the usual taxation as was im-

posed upon the power companies. Some States like kissis C
D

ippi

and Kentucky excused electrical cOOperatives from taxation

entirely. Other states granted them partial relief from



taxes, e.g. T.yom:n nouisiana, Iowa anl Colorado. The

REA urged only par a1 relief from taxation and recommend-

ed tiret the electricr ccoreratives be taxed according to

their ability to pay. The reduction in taxes was another

branch chOpped off the tree.

Reduction in the Actual Cost of Con-

struction:

 

 

The next main item 01 cost reduction is the cost of

actual construction work. Iew construction techniques

were devised. The 'moving belt principle' of construction

which has been so well developed in the auto2100;1e and

other industry in the United States and European co*ntr1es

was adOpted. The only difference was that instead of a

moving belt or chain passing along a line of workmen, a

series of crews of workmen moved along the road. Under

la the entire labor is divided into small crewsC
f
.
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of specialized groups. Each group is sent out along the

line of construction in waves. For example the staking or

laying out of the line starts first. When the staking

crew has had enough lead, hole digring crew follows. Then

follows a batch of workers distributing the preper size of

poles along the line of stakes or holes. Another batch

attaches accessories such as; insulators, bolts and nuts,

brackets, etc. to the poles. Then follow the crews for

setiming poles, stretching wire, attachin transformeis,

connecting branch lines, etc.

This method of construction is also referred to as

'Streamlined Construction'. It gives beter urnout of



work and increases e.“icione; by nearly 30 percent.

° . V, 1.0.,

The Croun1nQ_Pl.ns Cl Coooeratites:
 

The cost of wiring, plumbing and the purchase of

appliances had to be broudat down next. The redmi ti on in

these items was possible only to a certain extent by the

"P011,

\J ’
0 ing plans suc, as; 'group wirinc plan', 'group plumb-

ing plaa', group purchasing plan', etc. The diStribution

voltages were standardized. This made the design of

appliances more uniform and made bulk manufac ure of elec-

trical appliances pos si‘le. Both these factors coupled

with 'group purchasing plan' reduced the cost of the

appliances to a certain extent.

Aids to the Consumers :

Aside from these efforts of the Government directl;¢

a1med at reduciLng the costs of electrical enerJ , aids were

given to farm consumers of electricity. These aids were

in the form of direct financial help, relieving their

personal real estate property from liabilities of the cooper-

atives of which they were members and in several other forms.

Some of these aids to the consumer are described in this

chapter.

The rural electrical cooperatives aim at helpinb thos

farmers who are willi11 to help themselves. REX was forrned
,—

I‘J
—.

\J

not to give in charity or donations but to make secured

loans for rural electrification. Loans W81°6 therefore given

to the COOperatives only against mortgages on the electrical

lines. The mortgages were not on the personal or real estate
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property of the members of the cooperatives re airing

the loans.

In the case of coopefistires whose securities were

not enough for the loans sought accor ing to the require-

ments of the REA provisions, the ETA staff devised self-

help cooperatives. The object of these self-help coOpera-

tives was to reduce the cost of installation and wiring

thus reducing the amounts of loans necessary from the REA.

The reduction was brought about by mplcying the COOpera-

tive members for labor work, cutting poles, etc., and

placing wiring contracts with one engineering firm by group-

svstem. The costs having been reduced, more of the

neighboring farmers were likely to cooperate thus raising

tile membership of the cooperative which thereby would have

'beon recognition.

This type of cooperatives are still popular with the

Idess prosperous communities. They are unique in their

“marking and.are less likely to be found in the more pros-

pe rous communitie s .

TIVaininr the Farmers:

The farmers and the managers of COOperatives had to

‘bEi trained in the preper use of the electrical equipment,

Sexfety codes, first aid, etc. This was done by holding

training classes, short courses and conferences with the

1fielp of the educational institutions, the American Red

(3Poss, etc. Farm Equipment Tours and Travelling Caravans

demonstrating the safe and efficient way of operating
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electrical equipment were organized at convenient centers

for the farmers. Exhibits were displayed at the county

fairs and State fairs and the use and operation of the

electrical appliances and equipment explained to the visi-

tors.

Financial Assistance to the Farmers:

As regards the financial aids to the consumers, the

Electric home and Farm Authority (EHFA) financed the pri-

vate purchases of the more expensive electrical appliances

and equipment. The EHFA pays for the initial cost of pur-

chase of the customer's equipment and recovers from him the

.full amount with interest in installments. The customers

pay the monthly installments along with the monthly elec-

tric bills to the cooperative or the utility as the case

Inay be. The cooperative or the utility credits the amount

of the monthly installments in the accounts of the EHFA

Enitil the amount is fully paid by the customer. The BETA

thorrows its money from the banks at customary rates of

irrterest and is a self supporting organization without

Eflsderal appropriations.

Efii§earch in the Economic Design of Elec-

t . :4 to

.‘glipal Equipnen .

The manufacturers and the American Society of Agri-

cultural Engineers collaborated in the design of electrical

ecluipment and appliances suited for the farmers' needs.

lThe manufacturers cooperated with the Government and em-

ployed experts for research in such design work. Criticism

has been levelled against research work by the manufacturers

i HI
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on the grounds that they know little about the farmers'

w
-

r sell +
4
-

needs and are more interested in the hp campaigns.

At present therefore, the farmers' representatives are

called to cooperate with the manufacturers, American Society

of Agricultural Engineers and the Government representatives

in planning the development programs. Several new pieces

of farm electrical equipment such as; grain elevators, milk

coolers, refrigerators, chick brooders and What not have

been designed keeping in mind the items of initial cost,

energy consumption and the farmers' needs. Improvement

work in the design is in progress by the various manufac-

turers and the Government experimental stations.

In several instances, wherever possible within limits

Of safety, the farmers are advised to use home made equip-

Inent such as; later heaters, water tanks, pig brooders,

iportable motors, etc. Instructions regarding construction

Of such home made equipment are issued through extension

ENAlletins and exhibition of models at the state and county

-fairs, in caravans, etc.

In case of inventions made by the REA staff, the

(zovernment secures the patent for the inventor in his name.

'The Government departments are entitled to using the in-

Vention without paying royalties. In case however, private

Companies use the invention, they pay royalties to the in-

Ventor in whose name, the invention is patented. Thus the

REA electric cooperative members receive the benefit of

the inventions free of cost.
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The research work started by the CREA is still in

pregress at the 00118585 and the universities. As a re-

sult of these researches several pieces of new electrical

.equipment have been designed. tore staff is being employed

every year. Besides the colleges, the administrator of

the REA appoints Student Engineers who are qualified

graduates from universi ies and colleges for research work.

by this method research work has been speeded up in vari-

ous problems of rural electrification. I

The United States Extension Service:
 

All these measures are in progress even today in vari-

ous parts of the United States not only in the development

of rural electrification but also in several other fields

of development such as; engineering, agriculture, home

economics, etc. A well organized Extension Service is in

charge of this educational work. The United States Exten-

Sion Service is a part of the Federal Department of Agri-

CIulture and Operates on a network system controlled by the

:Federal Director of Extension at Washington, D.C. It works

1&1 cooperation with the land grant colleges established in

Iilmost all the states of the Union.

The United States Extension System employs various

Ineans of educating the farmers in agriculture and home

economics developed through years of experience. Extension

‘bulletins, technical bulletins, press articles, short

Courses, conferences, lectures, 4-H Club projects for boys

and girls, caravans and radio programs, employment of State



  

 

and County leaders, home demonstration agents, extension

specialists, etc. are some of the methods employed in the

United States Extension work.

On account of the well organized Extension System,

excellent highways and a well developed communication system

as existing in the United States, it is possible for the

national leaders to reach the most distant rural population

just within a few hours. Whatever men and materials the

nation may need in time of any emergency such as war, epi-

demic, drought, famine or floods, the cooperation of the

entire nation could be obtained almost at once through the

Extension Service.

;§piformity of Administration and Accounting:

A very important factor in the successful reduction

Of costs was the uniformity of administration. A scheduled

Inanagement was planned for the REA cooperatives. A uni-

Iform system of accounting as worked out by the Federal

iPower Commission and the General Accounting Office was in-

‘troduced. The forms for contracts, budgets and auditing

'Were standardized. This standardization saved much time

in.the comparison of projects, preparation of consolidated

Statements, etc. Contract work was simplified and projects

accomplished with more speed.

This uniformity of administration was possible primar-

ily because rural electrification was one huge project

Spread all over the country with a central administrative

staff. The success in reducing costs was to a great measure

due to the well organized and capable administration.
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CLAPTET III

The National Importance of Rural

Electrification:

The vast country f the United States has been in a

constant state of development and progress. The rural,

agricultural and industrial enterprise has developed by

leaps and bounds on account of the tremendous natural re-

sources and a United effort by the people. The method of

government of the country has greatly accelerated the

Nation's progress on the whole. The inevitable Opposition

from the utilities has not stood in the way of rural pro—

gress of the country mainly because the development pro—

grams are too far overwhelming in magnitude.’ Nation—wide

Scale of programs and unified effort are the two funda-

Inental secrets of success of the develOpment programs.

Rural electrification has been a nation-wide enter-

prise, the social and economic importance of which was fore-

seen by the national leaders. The aims of this enterprise

lies been to bring comfort and happiness to the farmers'

}1omes all over the country. The farmers' welfare being the

‘backbone of a nation, the spread of rural electrification

COuld not be prevented.

@1231 Significance of Rural Flectri-

fication:
\w

The presence of electricity on the farm has an import-

ant social significance. It links up the rural areas and

facilitates the general uplift and development of the

Country. It promotes the social and cultural contacts
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among the people of the rural areas on the one hand and

those of the rural and city areas on the other. By the

use of electricity the extension work and the education

of the farmers made easy and more complete. The presence

of adequate telephone, telegraph and radio communications

in the rural areas is a definite asset to the extension

workers in reaching the rural communities and in establish-

ing a link between the farmers and the outside world.

The work perfoined hy electricity, being safer, quicker

and less exhausting, the rural communities and farm famil-

ies get more leisure hours for social and cultural contacts

among the rural neighborhoods. This makes life on the

farms and in the villages as delightful and comfortable

as in the towns and cities thereby eliminating to a certain

extent the rival feelings among the city residents and the

country folks.

The presence of electricity helps in improving the

liealth of the people. The electric lights, hot and cold

iPunning water and good drainage and sanitation, are but a

lfew essentials of health brought within the reach of an

average farmer hy rural electrification. In case of dis-

ease or epidemics and in hospitals, there is no handier

combating tool than electrical power. For example in the

Sterilization of apparatus, x-rays, surgery, excavating

and in numerous other processes, electricity finds important

uses. Without electrical power, effective control of

epidemics and disease would be almost impossible. Thus
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rural electrification adds considerably to the longevity

of the rural population.

Economic

trificati

 

Significance of flural Elec-

o :
 

In the field of national economics, rural electrifi-

cation has proved useful in more than one way. fiith the

increased education through extension service, knowledge

about imp oved methods of farming and weather forecasts

given to him over the radio, through the press or news

letters, etc., an American former has been found to make

better use of his finances, labor and the services offered

him by the utilities. This adds to the wealth of the

American farmers thereby adding to the wealth of the nation

as a whole.

The trends of tLe industry in the United States as in

almost all other countries where industrial developments

took place, have been towards centralization, which has re-

ulted in overpopulation of the industrial centers and for-

mation of slum districts in the hearts of the cities. The

mOdern thinkers on industrial and economic matters have

the"P‘Sfore recommended decentralization of the industry all

over the country. Rural electrification has played and

Will play its part in this industrial re-shuffle. A survey

of the farm users a? electricity shows that the development

in rural industries is already afoot in preparation to re-

1ieve the centralized industry.

The use of electricitv in Rural Industries:

Among the farm industries, electricity is used for seed
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cle anin', seed processing: cotton 1nr‘bu: cold storage,

sheep farming, fruit and vegetable gradi ng, and for numer-

ous other purposes. In :he forests, it is used for wood-

cutting and sawing, planirL, etc.

In food industry, it is 13ed for canninL, dehydration,

fruit-packing, meat-packing, slaughter houses, flour mills,

sugarcane mills, etc.

For mining purposes, rural elecirical lines supply

coal, phosphate and graphite mines, oil pumps, refineries,

roller mills, asphalt plants, etc.

Among other rural industries, electricity is used in

the insnufactu1e of brick, tile, cement and glass including

Cigging shale, stepe and other minerals. In chemical

industry, electricity finds an i Mortnt place in the manu-

factu.re of fertilizers, paints, varnishes, pigments and

other chemical products. In textile industry, it is used

in the manufacture of hosiery, clcishiing, silk, knitted wear,

mercerized cloth, rayon and other types of cloth.

Besides rural industries, electricity finds a number

05 commercial uses such as in theaters, amusenent parks,

8&3 stations, farm workerhop, nachine shcups, advertising

and other commercial pmlroses.

EI§_;£ppjtance of Pural Electrification

31—JEIiCnal Advanceont:
 

Towards the end of tie nineteenth century and early in

the tven tieth century, the introduction of mechanical

power on the farm relieved agricultural lahor from the farms

for industrial purposes - a featare essential for the social

 

       

 
 



 

and economic advancement of a nation. When electricity

was introduced on the farr, more aercultural labor was

released for industrial use. When BIA took over the de-

velopment of rural electrification, hundreds of thousands

of farm laborers took to industrial enterprises thus re-

ducing the total percentage of pepulation engaged on the

farms for agricultural procuctien.

Rural Electrification and Yational Lefense:
 

Incidental y this lahor released from the farm was

utilized in the last World War. It was not only the men

released by rural electrification but also the electrical

power extended all over the country that was invaluable in

the unequalled war effort put forth by the nation as a

whole. In the production of materials and the maintenance

of the health of the people, in the Army and haval camps,

training schools and hospitals, in the airways radio system,

beacon lighting, telephone and telegraph lines, military

radio system and such other institutions of the war effort,

electrical power was an invaluable asset.

Thus rural electrification has proved to be of defin-

ite importance in National Defense.
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CHAPTER IV

Uses of electricity on the farm:

In the home-makinfi:

 

 

When the national importance of rural electrification

was realized, the idea that the use of electricity was

safe, economic and time—saving vas conveyed to the farmers

through all the possible channels of education as explained

in the preceding chapters. The farmer was convinced that

electricity would bring to him the speed of work and sim-

plicity of operation thereby enable him and his family to

snatch a few moments everyday for recreation and social

contacts. Above all he was made to realize that electri-

city would bring health to his family. This done, it was

but natural to expect a rapidly increasing demand for

electricity from the farmers.

The purposes for which electricity has been used on

the farms in the United States vary from place to place

according to the individual needs of the farmers. This

chapter and the next few chapters are devoted to the des-

or'iption of how electricity is used for the various purposes

on the American farms.

The object of all human efforts by any nation is to

haVe happy homes for its people. Lack of adequate home

comforts in a nation is one of the root causes of inter-

national unrest. American economy aims at providing a

better standard of living for all classes of workers, at

providing them with increased education and all the conven-
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iences and comforts of home life. With increased educa-

tion and guidance through United States Extension System

and other channels, an American farmer is able to get

better returns from his investments and enterprises. He is

taught to realize the importance of the health of his family,

the sanitation of his house, the education of his children

and of the social and cultural contacts with his neighbor-

hood. For each of these purposes electricity has been in-

valuable to the farmer.

Lighting:

The need for lighting in a farm home can hardly be over-

emphasized. Adequate lighting of the house is essential

for preserving eyesight and the health of the family. In-

adequate lighting slows down the work besides being detri-

mental to health. Electric lighting is safe, simple to

Operate and economically cheap in the long run. Electric

lighting in the rural areas has become very common in the

United States; so much so that in some states a house is

considered incomplete without electric lighting. The far-

mers often start the electrification of their farms with

the idea of "Let us have electric lights."

Defective lighting is exhibited in shadows or glare

in the eyes obstructing work. Poor lighting results in

near sightedness, a common defect in children. Passing

from a brightly lit room to a poorly lit room affects eyes.

For adequate lighting, a lamp in the center of the

Pomh with additional floor lamps and wall brackets located  
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at suitable places for different purposes avoiding glare

from the mirrors, window panes, etc. is essential. Glare

from unshaded lamps has noticeable effect on the eyes.

With prOper lighting, work is made more convenient and the

house appears more presentable.

Either gas filled or vacuum lamps are used. The fonner

are better for the eyesight.

There are three ways of receiving light from an electri-

cal source:

1. Direct method: In this case, the light from the

source of illumination is thrown directly on to

the objects.

2. Indirect method: In this case opaque reflectors

throw the light from the source to the ceiling

whence it is reflected to illuminate the entire

room.

5. Semi-direct method: In this case the light from

the source is diffused through the lamp shades to

prevent glare and shadows.

Proper wiring of the house is essential for safety

aSainst electric shocks and fire hazards. While wiring the

house, providing a sufficient number of convenience outlets

at suitable locations, e.g. underneath the breakfast table,

in the kitchen and in all the rooms of the house, adds to

the Convenience of operation of the movable electrical equip-

ment. A proper control of lights using two-way and three-

Way Switches for more than one control for a light or series  
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Fig. 6. An electrified kitchen fitted with

adequate lighting, hot and cold

water and other electrical kitchen

appliances. (Courtesy: "Northern

Illinois Farm Life" magazine)



 

 

  
Fig. 7. Adequate lighting is necessary

in the house, for the health

of the family. Lamps should

be cleaned regularly. Mrs.

Earl of Illinois cleans her

fluorescent lamp unit in her

modern farm home. (Courtesy:

Northern Life)

50
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of lights, wherever necessary. Lighting of closets, passage-

ways, staircase, open yards, porches, cellars, garefies, and

store rooms should not be neglected. These places need as

much attention in planneC lighting as any of the offices,

study, living or bedrooms.

Water supply:
 

If a city dweller is not conscious of the advantages

of having a running water supply in a farm home, just turn

off the water mains in his area and he will know. All the

O

home jobs requiring use oi water, such as cooking: Washing,

laundry, home cleaning, and care of the family are simpli-

fied and speeded up by having running water in the house.

Electrically operated water systems save time and labor

and improves sanitation. An electric pump with an automatic

switch control does the job of filling up the water tank

with no attention or care. An electric ozonator could be

added for purification of water for drinking purposes.

Larger tanks are desirable for a farm house to provide for

Sufficient water supply for fire protection. A gravity water

supply system is fairly satisfactory for daily needs.

The job of home-making is undoubtedly a tedious one.

No one would therefore appreciate relief in one's work as

much as a hguse-wife would. Much of the domestic work such

as house cleaning, washing, and cooking if accomplished by

electrical methods saves time, gives more hours of leisure

and thereby adds to the comfort and happiness of the family.

Jaesides, it saves time and thus gives more turn-over of work  



 

  
 

Fig. 8. A water pump provided with

automatic switch controls is

a great convenience to the

farm family. (Courtesy:

"Korthern Illinois Farm Life"

magazine)
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on the farm thereby aSSisting the family in economic farm

management. Proper libhting, availability of hot water

and refrigerator service safeguard health and give longe-

vity to the farmer and his family.

In the United States, the farm women have a full time

job on the farm and in the farm home. Prior to rural elec-

trification, the surveys indicated that on an average, the

farm women work nearly 64 hours a week with the work dis-

1

tributed as follows?C

H 0111" S

Home-making
52

Farm work 11

Other work
1

Out of the 52 hours of homemaking, 57 hours are devoted

to the routine work such as preparing meals, house cleaning,

looking after fires, laundry and mending. The farm work

on which most women were engaged comprised dairy, poultry

and raising of fruits and vegetables.

The percentages of the time devoted to the various items

 

0f farm women's weekly work of 64 hours follows:l

Percentage of

total work

Food

preparing meals 25.3

clearing away meals 13.5

food preservation 1.3

other food work 0.4

Total for food 40.5 '

HOuse

cleaning and straighten-

ing tho house

care of fires, lights,

water supply, repair of

}
.
J

(
\
3

o (
O



furnishings and care of

house surroundings 5.5

total for house 16.4

Laundry 8.3

Clothing ‘

Sewing 6.5

mending clothes 2.7

other case of clothing 0.5 9.5

Total for clothing

Care of children and other

members of the family 5.8

Purchasing, planning and home

management 2.8

Kiscellaneous 1.4

Total in the homemaking 82.5

Outside farm work viz.

Dairy, poultry, gardening, etc. 17.5

100.0

Experiences of the farming families in home-maintenance

with the electrical methods of work indicate an improvement

in the quality of work in less time. The savings in time

makes possible attending to the more profitable work such

as dairy, poultry and gardening, thereby adding to the

family's income and making possible better standards of

llVlng.

A comparison of 5 Illinois farm families during typical

weeks before and after electrification of the farm is repre-

sented graphically on the next page. These graphs indicate

that after electrification, the savings in time from the

I‘Outine work coupled with a little curtailment in leisure

hours is utilized in more productive occupations.
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Cooking:

The major job of the home maintenance is cooking.

Studies made by the United States Department of Agricul-

ture indicate that farm women spend about 16 hours a week

on cookin“
I-‘

t

\J
. An electric range used for cooking not only

reduces the weekly hours of work but also adds to the

quality of the cooked food.

The advantages of using electricity for cooking pur-

poses maybe sumcarized as follows:

1. Temperature control is far more accurate with

an electrical range than with any other cook-

ing device. With the use of time switches, it

is possible to place food in the oven, set

the thermostatic controls and switches, set the

time, and without further attention the cooking

will be started at the set time ahd the switch

turned off when the food is ready. Thus the

housewife can attend to several items of work

at one time, go outdoors if she p eases and on

return find a hot meal ready for her and the

family.

2. Cleanliness and hygiene during and after cooking

until the food is served is a P
d

1 outstanding ad-

vantage of an electrical range. The latter pro-

duces neither soot nor smoke. No ashes have to

be cleaned. The kitchen is maintained cleaner.

Less attention is necessarv for cleaning the

 

   



_
”WWW, i-“.i_

4.

 

C
l

(
,
‘
a

stoves and the kitchen.

Flectric ranges pronerly designed confine the

heat where needed. Less heat is Liven off to

the atmosphere in the kitchen or the room where

1",!"

. inis provides better com-p
.

the ranLe is lace'
5

fort to the attendant. In hotter regions or in

the surner months therefore an electric range

is ideal ior cooking purposes.

tooxing by electrical methods is more efficient.

Tests carried out at Purdue indicate that electric

cooking on surface burn (
D

rs is 15 times as effi-

cient as coal and more than twice as effic i
»

Gnt as

kerosene. This leakage of heat from stoves using

coal or kerosene makes the room very unctmfort—

able and makes cooking an unpleasant task. In

places where coal, wood or other fuel is cheaply

available, combination furnaces making use of

the fuel and electricity can be used with advant-

age. In a combination range, as_the cook gets

used to the convenience, reliability and economy

of the electrical cooking, the coal range is very

little used.

In cooking with electrical ranges properl‘r install-

ed by authorized persons, one does not handle open

flames or exposed electrical connections. No

U
Sgase are given off unlike the combustion

waste

f any kind of fuels. This ensures safety of



 

  
 

Eig- 9. An electric range with auto-

matic time controls and an

electric coffee percolator

are a convenience the farm

family enjoys. (Courtesy:

"Lorthern Illinois Farm Life"

magazine.)



health erd prooerty and prov 'es neat and health-

ful surro00o1~5s to work in.

6. Electrical r515es last 113-51161‘ 1211“In other F811

with the exception of heatin5 elements which

5rht reCuire occasional reolacement. The init-

ial cost thou5h hI5her t an other ran5es is well

returned to the owner in the £33” of cheap opera-

tion cost even at a three cent rate. Adding to

this the savin5 in time in cleanin5 the stove and

the savin5 in time in cle=ner the stove and the

SUPPO"RQQinTS, the electric ran5es will be found

to be more economical than any other cooking de-

vice.

Two power companies in Wisconsin have found it suffi—

Ciently accurate to assume a cons option of one 3.7. hr per

person psi? day for rural families of 4 to 7 members where

all the cooking is done electrically. Careful use of an

electric ran5e reduces the electrical power consumption.

Increasin5 experience of the cook adds to economy in power

consumption therebynakin the owrers}ip of a range more

economical.

A Pressure cooker can be used for coolzin5 a variety of

foods at one time. Using a coffee percolator reduces the

time taken in making coffee to less than one half of the

time required on an electrical ran5e. The use of a toaster

PTOVlded with automatic heat control, makes ssiole the hot

toaSt ser'ed at the table with less effort and atteMt on.

It Bayes the annoying trips to the kitchen by the hostess.

 

    



Samuiwich toasters make it possil

ssurdwiches at the table. Waffle irons can be used for

lxnne cooking of cakes,

Electric cookers can conveniently cook small dinners

arui are ideal for smcll oarties and jicnics. Electric

{Erills and chafin5 QlSheS can be us.d for various purposes

such.as toastin5, frying, broilin5, etc.

In an electric e55 cooker, e ”s can be boiled with a

ffnv teaspoonfuls of water heated to the required de5ree.

TEwo, three and five teaspoonfuls of water poured in the

855 cup determine the de5ree of boilin5 as soft, medium

and hard respectively. The principle is Uiat the water

COmpleting; the electric circuit evaporates as steam and the

greater fine quantity of rater, the lon5er is the time of

boiling.

Hot plates are a fair substitute for electric ran5es

for minor cookin5 purposes. They are also called table

stoves and often supplexent coal ran5es. When the electric

ranges are installed, there is little use for the hot plates.

A small electric oven is another substitute for an

electric range. It is a miniature electric ran5e on a plug

and socket arrangement adapted for li5hter cooking work.

It is more handy to operate.

There are several kinds of electrical appliances speci-

ally desi5ned for various items of cookin5. For instance,

a teakettle, an imIersion water heater, a water heating

jar, etc. They are all very handy inexpensive cookin5
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appliances. A farming family may well own these accord-
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Several.rrfl{es and s z (
D

s of the various cooking appli-

ances are available in the market. ”General Electric",

"Edison Electric", and "Tiestirw.;)‘1’io‘.isc,"”3 are some of the

well-known American makes. The choice of sizes and makes

depends upon the family requirements and individual pre-

ference.

House-cleaningi
 

In a modern home, the job of cleaning the floors, rugs,

draperies, furniture, walls, etc. is one of the tedious

tasks of a homemaker. The number of children and tte size

of the house determine the amount of work necessary to keep

the house clean and tidy. A vacuum cleaner operated by a

mall motor facilitates and speeds up this job. It can be

used while standing erect or bending slightly while reach-

ing underneath the furniture. Apart from the simplicity

H
:

0 ooeratL w

.
4

i on, it does a more thorough jOJ of cleaning than

otherwise. Nuch of the dust that is usually stirred up in

the room and resettles soon after hand dusting is drawn

into the vacuum cleaner and taken out of he room. Small

insects, fine feathers from incubators, fine spider webs,

etc. could be completely eliminated from the house by use

of an electric vacuum cleaner.

Electrically Operated equipment is available for sand-

ing, Scrubbing and waxing of floors that is necessary in a

house occasionally. uch equipnent is rarely owned by families.
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ig. 11. House cleaning with a vacuum cleaner.

(Courtesy: "Northern Illinois Farm

Life" magazine.)
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They can however be conveniently rented in most 0? the

towns cheaply. A better job of sanding, scrubbing and

waxing is possible with electric equipment. The latter

could easily be handled by children and is operated while

standing.

An attachment that can be used on a vacuum cleaner

with advantage is a spray painter for minor painting jobs

like wire screen and furniture painting. Much time and

labor could be saved. The initial cost of a spray painter

attachment is rather excessive and may or may not justify

its ownership by a family for domestic purposes.

Laundry work:
 

The most disagreeahle part of the farm house keeping

is washing the linens and the entire family's clothes. An

electric washing machine saves a great deal of toil. The

soiled clothes are placed in the machine. Required quanti-

ties of soap and water are poured in and the switch closed.

Washing is done by the action of an agitator provided in

the machine. The time required for washing varies accord-

ing to the make of the washer. After washing, the clothes

are placed for drying.

With the modern machines such as; "Bendix" washing

machines,8 it is possible to feed soiled clothes into the

machine at one end and get clean and almost dry clothes

at the other end. The clothes are then ready for pressing.

Pressing is done either by ironing machines or by

hand ironers. For liahter work, electric hand irons are
L)
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..LFig. 12. A farm woman in Rich

the family with an electric hand

some of the minor press.

iron provided with a temperature

control exitch.



 
 

 

Fig. 15. Pressing of sheets, table

covers, napkins and house-

hold linen requiring flat

pressing is easily handled

by an ironing machine.

(Courtesy: Northern Life)



 

used. The ironing machines occupy small space and are

simple to Operate. They are economic to maintain in the

q

long run. Several types and sizes of washing and l
J
.

’
1

"
f

I
J
.

o1‘ng

machines are on the market. Almost every middle class

American home is equipped with a washing machine. It is

considered to be one of the most useful pieces of equip-

ment in a farm home.

Refrigerators:
 

Researches by various scientists and the Government

departments have indicated that temperatures below 500 F

materially check the growth of bacteria and fungus. Large

quantities of cooked foods, vegetables and milk are wasted

daily due to spoilage on account of the bacterial and fungus

activity. This wastage can be considerably reduced by

keeping foods in the refrigerators, wherein lower tempera-

tures inhibit the bacterial and fungal activity. Thus the

foods are kept in edible condition for longer periods.

Possession of a refrigerator in a farm home eliminates fre-

quent visits to adjoining towns for obtaining fresh food

supplies. A refrigerator provides a wider variety and

better and better quality of food and fruit for the family

at all times resulting in better health of the family.

Electric refrigerators maintain a constant temperature un-

on

like ice boxes which maintain diiferent temperatures at

different times depending upon the quantity of ice in them.

The dirt particles contained in ice are eliminated in an

electric refrigerator. Thus electric refrigeration is better



 
  

Fig. 14. An electric refrigerator.

makes it convenient for the

family to preserve milk,

eggs, meat, fruits and other

foods for several days.

(Courtesy: Northern Life)



than ice refrigeration.

1 7
l
-The results in bulletin no. 28 of the Iowa Engineer-

ing Experimental Station indicate that approximately 1 to

1.5 cu. ft. size of refrigerator per person in a farm

family is adequate. If several days' rations are to be

stored in the refrigerator, the size should be greater.

Considering the cost of ice and the family labor required

to maintain an ice box, a mechanical refrigerator is sore

economic to maintain in a farm home.

In the United States several makes of refrigerators

are on the market such as "General Electric", "Westinghouse",

"Kelvinator", and "Erigidare". For the farmers' use,

general purpose refrigerators have been designed. These

refrigerators are compact in size, consume less energy and

have other conveniences such as; automatic lighting of the

inside when open, design of shelves according to the family

requirements, etc.

Freezers:
 

Some of the modern American homes are equipped with

small freezing units. The size of these home units varies

according to the size of the family. The purpose of a home

freezer is to preserve foods over a period of several months.

It does not replace a refrigerator, since the temperatures

maintained in a freezer are very low. The refrigerator

temperature is generally higher and varies in the neighbor-

hood of 450 F. The purpose of a refrigerator is to keep the

the temperature low for short duration preservation.



 

 

 

  

A frozen food unit for a farm

home. The motor driver com-

pressor is shown at the right.

(Courtesy: Michigan State

College)
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The practice of freezing of foods has become very

common in the United States. It saves the national waste

of food. A small freezing unit owned by a family is a

great convenience. It sav s expenses as well as the trouble

of making trips to the locker freezer plants where the

family might otherwise rent a freezing box.

Almost all makes of refrigerators have a small compart-

ment for freezing ice cubes. Often times this compartment

is not used. Some housewives use this compartment for freez-

ing small quantities of foods like meat and fruits. This

method could however, be used for preserving only small

quantities of foods, because of the size of the compartment.

The modern freezers are rust proof and prevent contami-

nation of food, during the period of preservation. One such

freezer called "Eskimo Freeze" has been perfected recently

by Reynolds hetal Company, Louisville, Kentucky. It has a

food storage space of six cubic feet and is equipped with

1/5 F.P. motor. The inside is lined with aluminum to make

it rust proof and easy to clean. It does not absorb any

food odors and weighs only 185 pounds. The high conductiv-

ity of aluminum liner inside increases the rate of cooling

and therefore the rate of freezingg

flgfier heating:

Those of us who are always used to having hot running

Water in the kitchen and bath have only to imagine ourselves

taking a shower with freez'ng cold water or sitting in a

bath tub of cold water while it is below freezing temperatures



 

out in the open. The usefulness of hot water in maintain—

ing the health of the family, for washi g clothes and

dishes, in showers, can hardly be emphasized enough speci-

ally during tie winter season.

Heating water on an electric range or a coal range,

is not convenient even though it is somewhat economical

in cost. At the modern rates of electrical energy, heat-

ing water by immersion water heaters is convenient and in-

expensive. If the house is fitted with an electric ranoe

as well as a hot water tank, the switch arrange ents are

so made that only one of the two operates at a time, thus

preventing the overload on the installation. Thus the

wiring can be made less expensive by designing it for lower

loads. In modern installation, the time clock switches are

used which operate automatically at the set intervals of

time.

The most satisfactory electric water heater for a

family of five persons is about 60 gallon capacity. It has

two heating elements. The one at the top takes about 1500

watts and the one at the bottom takes about 500 watts or

750 watts. Both the elements are thermostatically controll-

ed. There are however various types and capacities of water

heaters on the market and the choice depends upon the in-

dividual needs and the size of the family.

In the areas where the sun's rays are available in

plenty, a combined solar or electric water heater is far

mOre efficient than either solar or electric heater alone.



 

  

ADOLPH SCI/”LIE FARM M‘KINLEY “VP I'll/RON C0. WATER HEITING
SALES FARM SERVICE 640-40

 

An electric water heater in

the basement provides a con-

stant supply of hot water in

the house. Automatic time

switches are generally pro-

vided in electric water heat—

ers. (Courtesy: Detroit Edison

Company)
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sulation is necessary to reduce the r -iiation loose

a minimum. The tank as well as the pines carryin“ hot
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-water should be well insulated. To

supply system in the h:1use, a well insulated tank, a mak

and break type thermostat and 15 to 20 gallon tank capa—

city per member of the famlr are the essential require-
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you will bless the inventorIf you are a housewife,

of the electric dish washer. In many Anerican hmes an

electric dish was}:er has cm:e to be reconi zed as a piece
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regular ki chen equipment. E shes collected iron theI
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table ha*e just to be placed in a wire basket inside the
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tié;ier ter.neratures is no hands need be used
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during the process. Use of urclean kite:en cloths or di

cloths is entirely eliminated thus making the job more

sanitary. A dish was}in; machine gives far greater speed

of work tlan is pos sisle by Land method.

One of the objections to a dish washing machine is that

C
b
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Fig. 17. An electric dishw

' as} '

<flier does a thorough

lasswarejob of w

and enamelwar ,

Illinois Farm Life" mar
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n a nacrlne than by hand vasn-more hot water is required

ing, but this objection is over-ruled in vi.w of 'he ad-

C
C
)

however, an electric dish washer will have no u-e. Another

objection is that all kinds and sizes of dishes and table

equipment cannot be washed in a oish w sher. ode sized

dishes that do not fit into the dish waszer have to be wash-

ed by hand.

Flectrickfans:
 

Comfort is a desirable feature in a home. In the summer

months, Specially in hot regions, heat of the day often be-

)

comes op ressive and a source of great discomfort. Elec—

tric fans increase the circulation of air in the room and

3 O

the discomfort. If the breez of the ian 18 passed over

cold water or some wet cloth, a pleasant cooling effect is

produced in the room.

In the winter time ordiiary electric fans are useful

in having equal heat distribution in the rooms. The uneven

~<

heating of rooms uue (
'
f
‘

o imoroper air circulation can be

corrected by providing a fan in the cold air duct of the

heating furnace. An oscillating fan used alongside a hot

water radiator helps maintain even temperature in all parts

of the re on: 0

Electric fans may well be used to exhaust gases and

odors from the kitchen or smoke from the living room. Ven-

o draw fresh air into the roomstilating fans also help

t

t

and keep them tell ven ilated. In the winter nonths, their
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An exhaust fan removes odors

and provides ventilation in

the house in warm days.

(Courtesy: Northern Life)
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usefulness is even more important since they provide ex-

haust of Burnt gases, smoke, steam, etc. from the house

while the doors and windows nave to be kept closed due to

the cold weather. Several types of ventilatin fans areE

on the market. They are not expensive and are cheap to

maintain.

Fly control:
 

Electric fly traps control flies effectively inside

buildin s as well as outside. The traps comprise an elec-
g

trically charged screen energized from tie electrical mains

through a low capacity transformer. The screens are pro-

vided with guards to prevent accidental contact. The flies

attempting to pass through the screens to enter the build-

ing or come out of it come in contact with the charged

screens and die instantaneous y. The operating voltages

are as high as 4000 volts. The capacity of the transformer

in the circuit being low, the fly trap is quite safe in

case of accidental contact by human beings.

Electric buzzer:

An electric buzzer or tell is a common family require-

ment for the convenience of visitors, calling folks to meals,

etc. It saves both the visitor and the host the annoyance

of door knocking.

Electric clock:

An electric clock requires no winding: regulating or

oiling. It keeps more accurate time. The annoying tick of

clock is avoided in a noiseless electric clock. It costs



 

 

 

Fig. 19. An electric fly trap helps to

keep down the fly population

irside or outside the farm

buildings. (Courtesy: Iichigan

State College)
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only a few cents per month to maintain. Recent developmdlt

in electric clocks provides alarm deVices. Some electric

clocks are coupled with a radio set, which provides the

autona is turning on of a radio program at the desired time

followed by a buzz at the set time. Thus the strain of a

sudden alarm on the human nervous system is avoided. The

electric clock is certainly a very handy and economic time

piece for a farm home.

Radio:

The use of a radio is known to every American. Its

utility in keep'nq the farmer informed about the weather

conditions, commodity prices in the markets and the news of

the day can hardly be overestimated. In the United States

several educational programs are broadcasted by the United

States Extension Service and the utilities over the radio

system for the benefit of the farmer.

For recreation to the farmer and his family, a radio

is a boon. It brings to them the music and entertainment

across the hundreds of miles. They can listen to the master

minds or to the politicians while sitting in their very

homes as well as any city dweller does. To own a radio

therefore is certainly of educational as well as recreation-

al importance to the farming family.

A modern home is considered incomplete without a radio.

A variety of sizes and makes is available on the market.

The range and selectivity of the radio varies with the make

and its cost.



 

Electric shavers:

The daily routine of shaving is simplified by an elec-

tric shaver. Use of blades, soap and water is all elimin-

ated. An electric shaver is a handy piece of equipment for

all men and women. It saves time and the maintenance cost

is negligible. Electric shavers are commonly available on

the market in double-head and triple-head types. There

are also single-head and twin-dual types of shavers in the

market. The triple-head and twin-dual (or four-head) types

are more efficient in performance.

Curling irons:

For the women in a farm home, maintenance of a curling

iron for the hair is an asset to beauty. A curling iron

takes a load only of about 25 watts and is useful in Vary-

ing hair styles. It is a simple handy appliance for women

who desire to look beautiful.

Sewing machine:

A woman who has worked at a sewing machine operated

either by hand or foot power, sewing.machine can readily

appreciate the utility of an electric sewing machine. The

latter turns out a better job in less time with easier

operation. The energy consumption of an electric sewing

machine is almost negligible.

Meat grinding:
 

Kincing and grinding meat can be accomplished by a

small electrical meat grinder. This little device comprises

a small motor connected to the meat grinder by means of a
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Fig. 20. An electric shaver is a great

convenience to the family. It

eliminates the use of soap,

water and razor blades. (Cour-

tesy: Northern Life)
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. 21. An electric meat grinder

simplifies the job of mincing

meat. (Courtesy: Northern

Illinois Farm Life" magazine)
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V-belt. It consumes less than n ;.L. hr. per 100 lbs. of

meat ground and saves much of the hard work done and the

time spent in butchering.

Electric radiators:
 

On a cool day, an electric radiant heater helps to

warm up the room, especially when it is not cold enough to

start the furnace or light the stove. For shorter dura-

tions, electric heaters are convenient to operate. They

re usually used for supplementary or occasional heating

9.5. in bathrooms, children's playrooms, etc.

Automobile engine heaters:

If you have tried to start your car early in the morn-

ing after leaving it in an Open garage on a cold night,

you will easily realize the usefulness of an automobile

heater. An electric automobile heater is a simple piece

of equipment and saves much time and worry. On a cold

morning, just plug it in for a few hours just before start-

ing the engine. On extremely cold nights, keep the heater

on all night long.

Few people realize the utility of heated automobile

garages. If only we knew the dangers of parking cars in

unheated garages, we would lose no time in installing our

garages with heaters or radiators. Automobile gasoline

contains small quantities of sulphur. This sulphur is

always present in exhaust gases to a certain extent. It

forms oxides of sulphur with the exhaust gases. In cold

weather these oxides of sulphur settle down in the garage
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and form sulphurous acid and monoxides of sulphur. Even

the traces of these are dangerous to human beings. Heated

garages prevent the formation of these harmful gases. In

absence of heated garages, it is necessary that the doors

of an automobile garage be kept cpen for some time before

entering.

Household motors:
 

A portable motor is a very convenient piece of equip-

ment in a farm home. It can be used to Operate a small

churn, grinder, mixer, ice cream freezer, etc. For example

a "kitchen aid" now on the market has several attachments

to adapt its use for mixing, pastry cutting, food chopping,

meat rinding, egg beating, heating small quantities of8

water, slicing and washing potatoes and whipping cream. It

is equipped with a 1/10 E.P. motor which consumes 1/6 K.W.

hr. per hour of operation.

Artificial sunshine:

Natural sunshine is found to contain ultra violet

radiation rays which give health and vitamin energy to human

beings and animals. Artificial lighting however much develop-

ed and well designed it may be is a poor substitute for sun-

light. As nature would have it, sunlight is not available

H
-

for human use for most part of the year and when it s

needed the most. in the winter months. Tungsten filament

lamps, carbon BPCS: mercury 0P combinations of mercury and

tungsten have been found to produce artificial light rays

closely resembling sunlight.



 

Fig.

 

22.

 

A portable fractional E.P.

motor for a farm home is use-

ful for miscellaneous purposes.

(Courtesy: Michigan State

College)
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Featinggpads:
 

I

Elderly people and babies in the family occasionally

need sudden warming up due to illness or effects of cold.

heating water for a hot water bottle takes time and is

inconvenient. Hot electric pads can be used almost in-

staneously whenever needed. They are cheap to maintain in

operation. With an automatic time switch and thermostatic

control, these pads can be turned on before going to bed

so that they will be automatically turned off at the set

time.

House heating:
 

From the point of view of comfort, health, cleanli-

ness and convenience, electric house heating is desirable.

The initial cost and the operation cost is however not as

yet within the reach of an average farmer. Researches

are being made in this direction and it may no be far

to expect that benefits of electrical house heating may be

brought within the financial reach of the farming families.

Other uses in homemaking:
 

Besides the above electrical appliances for the

efficient home maintenance, the following electrical devices

could well be used at home with advantage, viz:

Ornamental and decorative lights,

Baby's bottle warmers,

Juice extractors,

Mixing and stirring appliances for

the kitchen,

PhonOgraph and piano motors,

lair driers,

hot air towels,



  



 

  
Fig. 23. An electrically driven lawn

mower used by a farm family

in Illinois. (Courtesy:

l'orthern Life)



  

humidifiers,

Inhalers (for colds, bronchitis,

etc.)

Cigarette lighters,

Drink mixers,

Patters for skin treatment,

Toys and toy ranges,

Pant pressers,

Tie pressers,

Exercisers,

Garden lawn mowers,

and numberous other home appliances.

In nost cases these devices are inexpensive and

omic to maintain.

econ-

(
I
)

C
.
)
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Uses of electricity on the farm:

In Animal husbandry:

 

 

The value of electricity in the barn has been recogni-

zed by most Anerican farmers. Lighting of the barn facili-

tates feedinC, waterina, and milking the animals. Experi-

ments have proved that the capacity of one lamb feeder

could be increased by about 20 percent by installing elec-

tric lights.

The electric lights may be gas-filled or vacuum lamps.

In dusty places, gas-filled lights are not desirable since

due to high operating temperature of gas-filled lamps, the

heat transmitted to the dust particles surrounding the

lamps may start fire hazards. Vacuum lamps are therefore

recommended for all dusty locations.

L I
.
»

,ghting is equally necessary in sheep, hog and cattle

barns, haymows, silo chutes, feed storage rooms, granaries,

hous U
)poultry houses, incubat‘r houses, brooding , etc.

They add to the convenience and speed of the work.

Water supply:

Adequate drinking water supply and water for washing

the animals is essential for the health of the cattle and

for better production ultimately. A running water supply

line from the home water supply tank satisfactorily pro-

vides running water at all times for the animals. A star—

line water bowl system or other suitable water bowl system

may be installed in the barn.
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Water heatin :
L4

In cold wea her, warm racer has to b provided in the

pipe liies of the water bowl system to prevert freezing and

to provide water at suitable temperature for dr"n“'n pur-

poses. bes;des, hot water will be necessary for washing

the animals, cleaning the barns, etc. hot water supply

could be provided at reasonably low cast by installins an

electric hot water tank as explained in the previous chapter.

V ‘4! .- . ,. ‘. .° ,
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Portable knap-sack type grooming machines prevent the

contamination of milk from dirt, hair and scurf of the

cows. Electric grooming machines require less than two

miiutes per dayfor glaciin‘ a cow. Thus it is possible

to groom all cows on the sarie day. The operation cost is

negligible as compared to the amount of convenience they

provide to the farmer or the dairy herd owner.

Ultra violet rays for the cattle
_

A3 a;;nl_ined in the previous chapter, the sun's raysC
D

Fave add.tion.al qualities as compared to artificial light-

ing. With electrical methods, ultra violet rays have been

developed vhich carry within themselves some of the most

desirable qualities of the sun's r ya. An ultra violet ray

1331p provided t a convenient place in the barn(
D

tain the azuimals and attendants in better ”lea th. The

831;“:als and attendants are exposeed to the ult ra vi ole t rays

Occasionally as advised by the voterrarian or doctor.



 

 

1.. . ry,‘

i_o. as. A floating type electric water
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ing. Fotice ‘he Leater on the

e tank. Court—left sit , (

' n State College)esy: 3i 0
{
)
A

{
3
‘

(
D

H
'

0
}
,

C
D



t l‘

 
 

Sprayitq the cows with in-

secticides increases the milk

yield of the dairy herd. An

electric sprav is inexpensive

9nd does a better and quicker

job of spraying. (Courtesy:

North rn Life)
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Green-ieed cuttin :
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if green feed is ULVGI to the animals, cho3,lnb oi the
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eed is general y necessarr oe ore leading. Electric green
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feed cutters or feed cto; ers of suitable site are cheap

‘

and may oe provided on the farm or eificiency and conven-

Electric clippers ielp keep cows, horses and other live-
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Intermitcnt high voltages may be used to bring bulls

under control. Electric stock from a charged wire will

1

scare the pull fr m appreacuin* bu tire again and thus
“—1

effectively bring it under cantrol

electric sLock hazards. Horses are snec

{3. Electricity should therefore not 08

used wrere horses are likely to come in contact with ex-

DOSe electrical wires.p
1
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Jena grinding with an electrically

operated ha her will on a farm in

Lichiaar. (Courtesy: Detroit ‘dison

Company)
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An electric

Illinois farm. (Courtesy:

‘J'Torthern Illinois Farm Ti_'e'

magaz;ne
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Fifi. 28. An electric feed mixer on a

Northern Illinois farm.

(Courtesy: "Iorthern Illinois

Term Life" magazine)



 
 

 

29. Regular hair clipping of the

dairy herd helps in producing

cleaner milk. Electric hair

clip; rs are inexpensive and

cost nebligible to maintain.

(Courtesy: ”Iorthern illinois

farm Life" magazine)



 

Certain electrical devices have tern developed to

provide movement and exercise for the bull. Thev keep
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Dthe bull healthf and strong. The newer devi
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bull forwards and CaoiWaDQS instead oi round and round.

They use fractional 1.x. motors and use little electri-

city.
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Cleani- o the barn is greatly simplified by using*8

an electric pump to pump out the liquid manure from the

barn sewage pits or cisterns. The sewage pumped out is

u.

e field in tans wagons where it is spreadL
)

then taken to H

out as manure.

Kanure dryiddi

 

Some of the owners of large dairies and poultry houses

find it economic to dry manure and sell it whenever in

excess of their own requirements. An electrically heated

drum contaiiing manure rotates at a fixed speed necessary

for drying. The dry manure is delivered at the other end.

Usually dry manure is ground before being sold. An ordin-

ary hammer mill will do the grinding job satisfactorily.

Other uses in animal husbandry:
 

Aside from the uses of electricity in animal husbandry

as described above, electrical power is required in the

veterinary hospital. It is well used for barn and feed

storage ventilation, fly control, elevating tie wood shavings

from Jhe barn by means of an electric blower, feed mixing,
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etc. These uses
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have been dealt
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183 made

possible the large scale production of milk and dairy pro-

ducts for the millions of American people. With electri-

cal installation in the dairy barns it is possible to

improve the quantity and quality of milk available from

the animals.

fiilliiII?
  

The modern electric milkers have effected consider-

able savings in the total time required in milking. For

herds of 20 to 25 cows, the savings in time has been worked

out to average more than 50 percent. In 1950, out of the

total cost of milk in the United States, 50 percent

approxima ely was for milking alone. Thus a 257(4 savings

in the cost of milk was brought about merely by the use

of electric milking machines.

Rotary combine milkers or "Rotolacters" reduce the

cost of milk? g'by nearly 70 percent. The initial high

cost of rotolacters however, makes the installation of

these machines lrohibitive on individual farms.

Electrical washing machines for the electric milkers

speed up the work and bring about reduction in the cost

of producing milk.

The dairy should be one of the cleanest and the most

Sanitary places on the farm. Electricity has therefore



  
 

Electric milking is quicker

and more hygenic giving less

bacterial count in the milk.

This photograph shows an

Illinois farmer milking a

cow with an electric milker.

(Courtesy: Northern Illinois

Farm Life" magazine)



more uses in the dairy than in any other farm building.

In dusting, scrubbing of floors, fly control, bottle wash-

ing, etc., electrical power saves expenses and energy. In

dairy refrigeration, milk pasteurization, cream-separation,

butter making, cheese making, etc., it is invaluable.

Dairy refriyeration:

In most states the quality of milk sold in the market

is controlled by law; for example milk must not contain

more than 150,000 tacteria per c.c. before pasteurization

and not more than 15,000 bacteria per c.c. after pasteuri—

zation. Also that no milk containing more than 50,000

bacteria per c.c. is to be sold to any customer. In several

states, it is specified that milk should be cooled to be-

low 500 F immediately after milking.

Ly experience as well as experiment, it has been found

that milk cooled immediately to below 500 F, does not

increase in bacterial count within about 12 hours or longer.

Later the germicidal properties of fresh milk are gradually

lost and even with low count milk will sour at ordinary

room temperatures.

The keepinb quality of cream is preserved by rapid

cooling which prevents the bacterial activity. Brine cool-

ers may be used for refrigeration of cream. There are

"Dry" and "Wet" types of coolers on the market. They may

be box type or concrete tank coolers. Data from Texas

state indicates that the cost of electric cooling is

approximately half of the cost of ice cooling.
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Fig. 31. An electric milk cooling; tank

for a dairy farm. (Courtesy:

"Northern Illinois Farm Life"

magazine
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Freezing 0 dairy products
 

When products like butter, cheese and ice cream are

to be preserved for longer periods extending over several

months, freezing units are very useful. The use of freez-

ing units has already been described in connection with

the electrical equipment for a farm home in Chapter VI.

Kilkgpasteurization:
 

An effective method of controlling the bacterial

activity in milk is to raise the temperature of milk to

about 1400 F and retain this temperature for about half an

hour. This method of pasteurization is called the holding

method because the milk is held in large tanks at 1400 F

for half an hour. Electrically heated and thermostatic-

ally controlled tanks are used for this method.

Another method of pasteurization is the flash method

wherein the milk is raised to 1650 F for about one half of

a minute before cooling. This is accomplished by passing

the milk over hollow metallic tube through which hot water

is circulated. Several makes of pasteurizers are on the

market. In the flash pasteurization method, the vitamins

are destroyed but it has the advantage of being quicker.

Both the methods are in use in the United States.

After pasteurization, the milk is bottled in sterili-

zed bottles. The bottles are then sealed. Electric bottle

fillers simplify the entire process.

Milk handled by electrical devices is less apt to be

contaminated and hence keeps for longer periods without sour-

ing.



 

Fig. 52. An electric frozen food unit for

freezing: small quantities of

dairy produce. (Courtesy: Richi—

gan State College)



 

ifilk sterilization:
 

Recent researches have proved that milk can be kept

:from souring at room temperatures by raising it to temper-

zitures as high as 2800 F for 4 seconds. The treatment in-

‘volves forcing the milk through small nozzles in the form

(of a fine spray into chambers heated to 2800 F. The fine

spmay makes even'heating of the whole mass of milk possible.

{The process is however, not yet being used on a commercial

scale.

(Dream separation:
 

Electrically Operated cream separators require very

little in the form of energy consumption. Various sizes

are available.- Portable motors may be used for operating

cream separators. An electric washer facilitates the job

of ckaaning the separator. Thus by means of electricity

the entire job of cream separation and cleaning the separ-

ator is accomplished in just a few minutes.

£14tter making

Where butter making is done on the farm, an electric

(fliurn saves a lot of the monotonous labor and turns out a

'better product. A lB-gallon cream capacity churn operated

EB? ; U,P. motor requires less than 1 k.w. hr. for 100 lb.

of butter churned. The electric churn needs no attention

(Nice it is started. If enough cream is produced on the

lfarm, butter manufacture in the home will be a paying side

ihdustry and will justify ownership of an electric separa-

tor and an electric churn.
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Fig. 55. An Illinois farm woman uses an

electric cream separator.

(Courtesy: "Forthern Illinois

Farm Life" magazine)



The recent electric churns placed on the market have

special arran5ements inSide for workin5 the butter. Thus

in such churns no w rkin5 of the butter is necessary after

it is taken out of the churn.

Cheese makn5:
 

Cot ta5e cheese can be n1aoe with the help Of an elec-

tric machine. The entire process is automatic requiring

little attention. The ownership and operation cost of the

machine nay or may not be justified for a farmifamily de-

pending upon the consumption Of cotta5e cheese by the fam-

ily or in the nei5hborhood.

Sterilization of the dairy equipment:

Electric washin5 machines are invaluable in cleaning

the dairy appliances. They provide water under pressure

and make it possiole to work with water at boilin5 tet1per-

atures.y Thus a reasonable de5ree of sterilization is

achieved in everyday cleaning work of the dairy equipment.

For laboratory and experimental wor1:, electricity is

used for sterilization. The latter may be electric hot

air sterilizers or hot water sterilizers. The fcr1er are

more desirable since they are easy to control and provide

a wider variety of des i5n. The newer sterilizers can be

Operated at varyin5 pressures and temperatures Which is

best controlled by electrical methods.

butter fat tesolllb

Electrically Operated butter fat testin5 machines

Operatin5 on the principle Of a centrifu5e are available on



  
5.. .<———— \\

F‘ia. 34. Electricity is used in cheese making.

Lotice the small motors Operating

each .1“ the stirrers. (Courtesy:

"l‘Iorthern Illinois Farm Life" macazine)
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Electricity is used in testin5 the

percenta5e of butter fat in milk.

(Courtesy: "Horthern Illinois Farm

Life" magazine)
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1

H

the market. Tith the help of these mac}i1res, it is

5
1
’
)

possirle for t11e farmer to keep a v tch on the butter fat

percentage in the milk from 1is herd. If he Observes a

deterioration in the quality, 11e onn take timely precautions

by added attention to his cattle or by consulting a speci—

alist.

Bottle washin5:
 

Electric bottle washers perform all the functions Of

bottle washin5 i.e. rins nq with hot water, brush‘n the

r
-
’
°

inside eni outs de by means of rotary brushes and deliver-

ing the bottles in absolutely clean condition with almost

no breoakage losses. A sin5le I“rusn washer will wash clean

the inside of the bottles, the outside bein5 taken care Of

by hand. Sin5le brtsh ‘Ottle washers will require a 1/6

E.P. motor. for more brushes 6.5. in the case of the two

and three brush bottle washers, ; H.P. motor will he suit-

atle. Four or rore brush types of bottle washers are used

Other uses in dairy work:
 

In aodition to the uses of electricity in dairyin5

d,scrioed above, electricity is used in li5htin5 the dairy

buildin5s, -arns and1flil; rooms, in cleanin5 the dairy

equipnent and in providin5 hot wateor service. These uses

J

have been discussed in the precedin5 chapter.
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Animal feeds and human foods,u:fs have often to be

‘processed sitter for “tors e or consumption. Electricity

ies *he processec and saves time and la}:or. It

maintains a constant workin5 speed of the n3: miine ard is

therefore exinentlv suited for use in threshinc oi 5rain,

corn huskin5 and shellin5, hay taliW1

etc. it can we used for cannin5, cold stora e ard other
CJ

Grain threshers usin5 two or th“e electric rotors

are availatle for threshing wheat, oats and other 5rain.

T ese twlrekin5 machines have teen popular in the nest ard

ar‘ still in use in some parts of the United States where

ntro—\C
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Fig. 36. An Illinois farmer uses elec-

tricity in elevating corn

cobs. (Courtesy: "Iorthern

Illinois Farm Life" magazine)
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fig. "7. A 1‘31“"61‘ Jr. Lortfir‘r‘n

Illinois uses a corn

shellrr on the farm.
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Corn sLellers operated by hand till he commonly found

on every corn brewing farm. A % E.P. motor will more than

double the cagacity of a

necessary for an electrically operated corn

tines, stelling and grad

1
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L4operation. .P. motor

to 1500 to 2000 lbs. of

clean?Grain and seep p;

A fanning will remo
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.Lo % F.P. rotor will eff
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quality of the grain or
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constart speed which
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corn sleller. Ho cranking is

Sheller. Often
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ve weed seed, undersized grain and
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Seed testino:
 

:1

an electrically heated seed germinator comnrises ar

-

V

soeciallv rate noistur proof double walled construction

:16? trapped between the two walls. The in-

enerally fiber to prevent loss of heat.

To test seed for viahility or disease elements in the seed,

the germination box is kept at 800 F. High percentage of

humidity viz. 95 to 93 percent, is maintained to favor

quick and vigorius germination. This is done by olaCing

heated pans of water inside the germination box. The high

temperature and humidity bring out the manifestation of

the diseas symptons on the young plants in about a week's

time. This nethcd of testing has been found effective in

corn seed testing.

“A

Storage oi train
,2‘ 3

corn and hag:

Lar e uantities of :rain, corn and feed are usuall"e b J

handled for storage on the farms. A very tedious part of

O

a farmer's job is of transferring groin iron the thresring

grounds to the place of storage or from the open to the

storage shed. Often tines it involves raising the orain

or feed to 50 or 40 feet heights. Using a grain elevator

or an electric blower simplifies the entire job and speeds

up work. In the case of grain, no sacking or bagging is

necessary. If a grain thresher is used, it is possible to

deliver grain directly into grainery bins by means of an

elevator or a blower.

In addition to these advanta es, greater heights of
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fig. 40. An elevator operated by a fractional

H.P. motor is used in filling the

granaries. (Courtesy: Kichigan State

College)



 

 

Fig. 4.1. An electric elevator for eleva-

ting; bags of feed. (Courtesy:

"Iforthern Illinois Farm Life"

magazine)

119



  
Fig. 42. An Illinois farmer loading a wagon

with corn by using an electrically

operated elevator trounted on wheels.

(Courtesy: "Northern Illinois Farm

Life" magazine)
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storage are po sihle by the use of electricity. This re-

duces the total cost of storage. The cost of a grain

elevator is thus amply repaid the farmer.

Considerable amount of spoilage of hay can be avoided

by preper handli-g. Timely removal of hay from the field

to the mow will prevent losses due to untimely rains. A

motor-driven hay hoist hastens the slow process of trans-

ferring the hay from the wagon to the mow. Two to five

H.P. motor will do the job satisfactory depending upon the

1 \

capacity of the lay hoist.

Hay dryirg:
 

TranSport and storage space for green feeds can be

greatly reduced by making hay. Use of dry hay reduces the

Iiecessary ration of concentrates for dairy animals. This

lcawers the cost of dairy maintenance.

Hay with less than 203 moisture is considered to be

dIfiy and is reasonably proof against fire hazards. Green

Efibaiss cut in the field has much higher moisture percentage

vaifying from 50 to 70 percent. Drying of green grass in

‘Uie field will take several days of continuous dry weather.

Eleactric hay drier makes it possible to dry hay artifici-

alLLy. It has been found by esperience and experiwent that

dPfi(ing 1ay with more than 55 to 40 percent moisture content

is IlOt economic due to the axe ssive electrical energy re-

qdired.to reduce the moisture percentage below 203. It is

‘maerefore desirable and economic to leave the hay in the

field to reduce tie moisture percentage to about 55 to 40



 

 

 
 
 

Fig. 45. A model of a mow hay drier. Air is

forced through the central tunnel by

means of a fan. The side tunnels give

equal distribution of the air through

the mow. (Courtesy: hichigan State

College)



before taking it to the row for artificial drying.

Several types of driers have been des

type drier is more commonly used. One main tunnel runs

along the length of the mow and several ide tunnels run(
0

alvn the Width Of the MOW at fixed SA(:I‘

U
icing. Air is driven1

"
)

9
3

into the now by reans of an electrically operated fan,

through tie tunnels over which bay is stacked in the usual

manner. The period of time for which the fan should be

operated is determ’ned by the percentage of moisture in

the hay. Details of construction of sach hay driers have

been worked out by several experimental stations in the

various states. These details are supplied to the interest-

ed farmers on request.

Before hoisting hay into the barns, baling of hay is

scnnetimes desirable. An electric motor can be adapted for

Sizationary balin5 of hay. 5 to 7% K.P. motors will Opera-

te: hay presses satisfactorily for smaller capacities. For

:lajrger bales, up to 25 ?.P. may be required. baled hay

is then transferred to the storage barns by means of a hay

hO St.H
o

Drfirin; of grain and small seed:
 

Small seeds like sweet clover and blue grass usually

rueed some artificial drying to keep them viable. Drying of

(ern and wheat seeds has been considered advisable. The

gn=inciple of drying either grain or seed is the drawing

0? hot air by an exhaust fan and forcing it through the

entlr‘e mass of brain or seed until the moisture percentage



}
.
J

:
0

”
B

is 20 or less as ray be required. Suitable installations

working on this principle may be used. Usually the job

of design is entrusted to experts or business agencies

who employ experts for such design work

Feed processing:
 

Grinding and mixing the feed for animals is rather an

unpleasant job for a dairy herd owner. flor livestock

feeding, harder gains such as millets, wheat, barley and

rye have to be ground. For poultry feeding they are

usually cracked. A feed grinder or a hammer mill could

be satisfactorily operated with one F.P. to 5 E.P. or a

larger motor. A separate small motor may be used to

operate the elevator carrying the ground feed.

Feed mixers are usually installed alon with feed

grinders, but in case ground feed is purchased, separate

feed mixers are available. These mixers can be used for

mixing any feeds for dairy livestock and poultry. A 2 :.P.

motor will satisfactorily operate a feed mixer up to 2 tons

per hour capacity. By this method, the feed is thoroughly

mixed and screened and a uniform mass produced for better

health of the livestock. Bits of iron and steel are re-

moved by a powerful magnet at the delivery and of the mixer.

§_sila;e making:

Ensilage is considered to be an excellent feed mixed

2
'

ith green feed for dairy animals, horses, sheep and

Chickens. It is essential for economic milk production in

the iiddle West. It improves the health of the livestock
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Fig. 44. An Illinois farmer lights his hay mow

with electric flondlights. (Courtesy:

"Northern Illinois Farm Life" magazine)



and reduces feedinb costs. EnSilage cutters and silo fillers

can be operated with electricity for economy in cost. 5

to 7% N.P. motor will satisfactorilv handle a 12 inch cutter

and deliver the ensilage into the silo.

Other uses in food processing and stora"e:

Aside from the uses of electricity for feed process-

ing and storage described heretofore in this chapter, elec-

tricity is used in dry H
-

ng rice, corn and hops. It is used

in the dehydration of foods such as meat, fish, fruits,

potatoes and vegetables. These uses have been discussed

in Chapter XII.
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Uses of electricity on the farm:

In the field:

 

 

Electricity is adopted for use in actual field work

plowing the land to deliverifor various Operations from

the produce in the stcrage barns or graineries. In the

J"

United States ior field work, electricity is mere common-

izn and land drainage purposes b’rC
‘
.
‘

ly used for irriga

pumping. In the nurseries and experimental work, it is

used for soil sterilization mid soil heating. In this

chapter the various uses of electricity in actual field

work are dealt with.

(Rf,

I
‘
J

5
‘

Early experimental work in electrical plowing was done

1"!

by a Frenchman towards the end oi the nineteenth century.

The plowing unit desiéned by him is shown by a schematic

diagram on tie next pee-e.n In other European countries

like Switzerland and Holland, experimental work on elec-

trical plowinp has been tried in small fields. In the

Uiiited States, the early experimental work in plowing by

EBlectrical power was done in the early thirties. It has

Iweceived little attention within the past years. A

ccnumon gasoline tractor is eminently suited for heavy

tillage work on the farm. It has succeeded in replacing

the animal power in most parts of the United States. It

Oaerates more economically than electric plowing

devices for large scale farming.

or tillage
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1‘1

18. 450 Schematic diagram of an electric

plough:

1. Overhead electric wires.

2. lead for the motor. 5. Wagon

4. Yindiné drum and return drum for

the cable. 5. hauling cable.

6. Return cable. 7. Anchors 8. In-

termediate anchor. 9. self-adjust-

ing pulleys. 10. the plough

ll. ploughed land.



In electrical plowing, an electric motor is used as

the motive power in place of a tractor. The motor is

Operated by a lcno flexible extension cable tapping elec-

spacing along the sides a. the field. The wear of the

electric caoles becomes an expensive item. Also the

hEHdlan of a long cable is somewhat inconvenient in

field work.

Irrigation:
 

There are numerous methods of irrigaticn. The advant-

ages of artificial irrigation are known to every fasmer.

It is beyond the score of this work to discuss the sub-

: length. Suffice it to say that
U

+’- ' .. - .2 L-

ect oi irribation at an

C
J
.

electric pumps are simple and economic devices for various

methods of irrigation. host pumps in uSe are of the cen-

'J

triiugal type. An automatic switch control can be made

to operate the irrigation pump.

N

The principle of operation 01 an automatic switch

kCCntrol pumo is to overate the switch of the motor by

rmaans of a lever connected to a float in the tank.0 ‘

SCDOD as the level of water in the tank falls below a par-

'ticular level, the switch is closed and the puma starts

Vmurkind. Thus an electric pump does not require constant

at te ndance .

r i i
-ahd drainage:
\_ ' L

The soils of the European and American countries are

H , 1 ’Y t ”1 c

on the whole 173-5. “ix-2e excess of water s nar:.:ful tot
—
J
o

}
-
J
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0; soil by tube—well system or by draw-

the open drainaage diicies. In the

t wor1c of open drains, collects the ex-

field into the rain drain from where

+h
JA-A-into e county drain or used for irri-

irrigation purposes
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tlousanc1s or dolls“ are spent annually
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by tie Amer'caan farier in installin5 elaborate wire

a . ‘ . r ,- » s .9 n n u . ,
iences, walls or neuoes roun1 ileir Terms. lartei wire

3 F. -\ 1 \‘ -,«. '09 - A. -\

or woven wire iences are more coxnon .han other tJ LED of

Iitroduced to the Americanl
.
.
.

' . . - r - "1

fences. Lhen electrLCiti was

‘fl‘ 1 \ ’ '9 "n ’4 ‘ n '1 1 “'1 4 ~ A d fl)

farmer, electric fences eeca e very popular as an ellec-

tive protection a5ainst dana5e by stray animals and tres—

passers.

In nest electric fencees, only one energized wire is

used. This wire is called the hot wire and is placed

acout T; to 5; eat above the Lprivtnol dependin5 upon ,h‘

size rf the animal fenced in or a5ainst which protection

is oesired ~for certain types of animals like sheep,

more ‘ran one wire is necessary. In that case only one

wire is energized. The other wire is neutral and is

placed not less than 8 inches from the 5round. The dis-

tance between the neutral wire and the ground generally

varies between 9 inches to 2 ft. The distance between

'the hot wire and the neutral wire 5enerally varies be-

lmween one to 15 ft.

[
—
1
0

ZI
»
.

l

.LO

S

C
)

p
a

For a 15* n; the hot wire an electric fence con-

d fence controllers builtr
5

‘treller is necessa ry. Standa

Ori the principle of safe currents for human lives in-

CILuding men, women and children, approved by the Under-

‘WI‘iters' Laborator’i as or other recognized bodies are av 11-

able on tie market. Homemade fence controllers are hi5h-

1“ unsafe as tnev permit nearly 10 ti;es the urrerts

Stare for human beings. In wet weather, the homemade



electric fence controller, may turn the farm fence into

a death trap.

The standard approved fence controllers are of

various types and rakes. The main variations in th

principle of operation are:q

l. Eon-interrupted D.C. Type,

2. Ion-inteJr'r‘upte'q A.C. Type,

3. Intermittent A.C. Tyre,

4. Intermittent D.C. Tyre, and

5. Single impulse A.C. Type.

Direct curr nt fence controllers are usually safer

since the input in a d.c. fence controller is low. Alter-

nating current fence controllers are reasonably safe with-

in the starderds approved hy Underwriters‘ Laboratories

and other recognized bodies.

The single impulse A.C. type fence controller is of
fit;

Inore recent developnent. The A.u. is first rectified to

(
D

pulsating 3.0. The volta5e is then stepp d up to reduce

the value of current in the circuit. 60 to 80 milliamps

13.0. is considered to be a reasonably safe ran5e for

lruman beings. 15 milliamps is usually provided in the

lgine. The negative terminal of the circuit is connected

tc) the hot wire and the positive one is grounded. This

Egives the advantage of the polarity effect of the human

hmody which is positively charged and therefore receives

a stronger shock than otherwise. The strength of the

Silock is independent of the length of contact with the

“hire. The maximum intensity of the shock is experienced

at: the first instant of contact, being rapidly damped as



"VU'v ‘
 

134

as soon as the contact with the wire is made.

Soil heating:
 

with the reduction in cost of electrical power,

,-.

soil heating has become prOLitable to the nurseryman,

the florist and the market gardener. By heating 8011

H
o

t is possible to promote the growth of the plants and

have the produce on the market out of season when the

prices are the highest. The germination percentage of

the seed is better in electrically heated soil beds.

Such beds require less time and labor for preparation

for sowing. The cost of manure is saved. All these

factors add up to increased profits to the nurseryman.

A hot bed is easily prepared by laying a soil heat-

ing cable and a control thermostat at the bottom of the

soil bed. The cable is covered by 4 to 6 inch layer of

rich soil. This makes it possible to raise seedlings

and flowers even in the coldest season of the year or

amidst snowy leather. The average electrical power con-

sumption for heating a 3 ft. by 6 ft. soil bed varies

from 1 to 1% K.W. hrs. for every 24 hours of operation.

The factors affecting the power consumption are the out-

Side temperature and the temperature setti.g. The General

1Electric Company, Schenectady, New York has a ready-to-

IDlug hotbed equipment on the market. It can be obtained

1&1 varying sizes from any of the dealers in the United

EStates. Other makes of hotbeds are also available.
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lization:1
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l ster
 

In experinental work in the laboratories and green

houses, at times it becores necessary to kill soil

organisms for the study of micro-organisms causing plant

diseases. Electricity is best suited for soil sterili-

zation. The mass of soil is sterilized by placing it at

a particular temperature for a specified time. The
A

fl

sterilized hotteds provide deal conditions for plant

germination and the growth of the particular micro-organ-

isms under study.

Other uses in the fielo:
 

Aside from the field work described above, electr'

City is used for threshing grain, husking corn and other

field work described in the earlier chapters. -It may be

used in an electric truck. The use of electricity in an

electric truck is described in Chapter XI.



CERF]??? IX

Uses of electricity on the farm:

In poultry farmihh.

Poultry farming has made considerable progress in

the United States. It has been found to be a very paying

side industry to the farmer. Electricity is valuable to

the poultry farmer in various ways such as; incubation,

brooding, feeding and improving the health of the stock.

Besides it is useful in lighting, water supply and gener-~I.A.

al cleaning of the poultry house.

Incubation:

Electric incubators are simple, clean and less sus—

ceptible to fire hazards. They save time and labor and

give higher percentage of hatching. An electric incuba-

tor requires no more attention than occasional inspection

of eggs and adjustment of the thermostat if necessary.

There is less contamination, better ventilation and better

control of temperature and humidity in an electric in-

Cubator.

The turning of eggs is essential for higher percent-

Eige of hatching. In an electric incubator it is done

aJitomatically by Operating a lever which moves the trays

Cwbntaining eggs, through an arc of 90 degrees.

To prevent disease among the chicks, scrupulous

cleanliness of the incubator and the trays is important.

‘* trotary wire brush cleans the trays thoroughly. The in-

E3irfle of the incubator is cleaned by hand.
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Fig. 48. Battery brooders are conveniently heated

by electricity. (Courtesy: "Northern

Illinois 'arm Li“e" maagazine)



  
 

Fig. 49. Cleaning the incubator trays

with an electrically driven ro-

tary wire brush. (Courtesy:

"Northern Illinois Farm Life"

magazine)
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The consumption of energy per 1000 eggs hatched

7r

varies widely from «5 n.W. hrs. in large incubators to

O
l

200 L.W. hrs. in small incubators depending upon the

insulation. In well insulated incubators, the energy con—

sumed is less.

Several makes and models of electric incubators are

on the market with automatic heat and humidity control.

The enerby consumption varies very little from one make

to another if the capacities and other factors are the

same .

Chick breeding:
 

An electric chick breeder saves time and labor. The

Operator has no worry about watching the tenqeratures fre-

quently. This convenience is appreciated specially at

night. In an electric chick breeder, the temperature is

set and adequate ventilation provided. Then the operator

can have a peaceful night's rest or during the day time

attend to other work.

Heating of the breeder with electricity gives an even

distribution of heat in the breeder. Electrically breeded

chicks are healthier and develop more rapidly. The mor-

tality percentage is lower in the case of electrically

brooded chicks.

Several types of electric breeders are available. A

‘black heat type breeder consists of a curtained compart-

rnent with insulated ceiling and canopy, a thermostat, a

ventilating tube and a double glass inspection door. The



 

 

An electric chick breeder.

(Courtesy: Michigan State

College)

 

 

The underside of a lamp type

chick breeder showing how the

feeders are placed partly under

the breeder during the first

week of the life of the chicks.

(Courtesy: Nichigan State College)



 

  

Fig. 52. An electric chick breeder show-

ing the surrounding corral to

prevent wandering away of the

chicks in the first few days

after hatching. (Courtesy: hichi—

gan State College)

i}
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WILLIAM SCHUM/IN FARM sl‘rwp HURON co CH/L‘K ammo iv

JALEI FAR/V SERVICE

5 two-w   
ig. 53. Growing chicks need room for proper

growth. The chicks should have access

to sunlight while the chick breeder

is kept inside the breeding house.

(Courtesy: Detroit Edison Ce.)

J:



lorooder may be supported on a rope and pully system to

jTacilitate cleaning. This type of breeder is kept close

two the ground and therefore has comparatively less fire

I‘isk than the radiant type.

siblet
.
.
.
‘
o

In the radiant type, the heating element is v

c3n.the underside of a cone-shaped structure hung from

iske ceiling. In this type there is no problem of venti~

3_atien and cleaning, but the energy consumption is higher.

1Tb is preferable to have the characters of the two types

czcmnoined in one. The Operating temperatures are main-

tzained at 900 F to 1000 9 inside the breeders. The size

c>f the breeder should be based on providing 7 square

diaches per chick and 14 square inches per peult or bird.

r:
Yflflen the breeder is used prior to;. 3

re 15, a capacity
U

. ’
—

f
l

R

cxf 10 square inches per chick should be provided.

In the recent years, lamp type of chick breeder has

fkyund favor with the farmers. In this type, the source

Of? heat is an ordinary lamp. The lamp also provides

:Liught for the clicks, so essential for their healthy grow h.

4%10—watt to IZOD-watt lamps are used according to the size

01? the broader. The photo raghs on the next page show

the first week of the life(
D

"
S

C C
“

C *
3

F
.

:
5tliis type of breed

of‘ the chicks, the breeder is surrounded by a metal ring

01‘ a corral to prevent wandering away of the chicks.

Later this corra is removed. Also for the first few

1 1 0 '1 - c 1 ' ‘

Qaéfs, the cnick feeders are placed under tne orooeer.

m i ‘ , ‘ .
.Jsese feeders are gradually removed away from tne breeder.
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{woultry hires and chicks. Sunlight provides vitamin D

51nd helps in tie assinilation of calcium into the animal's

inshine is available.’
1
)

tyody. in winter months, less

Egrtificial sunli.ht in the farm of ultra violet rays is

811 excellent substitute for sunlight inventeu so far.

Alled suslanr containsm

f
rZihe ultra violet lamp popularly c

nuercury vaeer between tungsten electrodes. These lamps

T’ave replaced the older quartz mercury tyge and carbon

8&?C lanps previous y used.

The sunlamp serves for liohtinr as well as‘a source

01‘ ultra violet rays. kaoy chicks growing under ultra

'Vi(3let lioht are healthier and more sturdy than otherwise.

1

 

C‘Dolinb and storage of sags:

United States Departnent of Agriculture statistics

lildicate thrt revenue from eggs could be gseatly increased

“arners eel e' iHheufatelv after collection and. ~53
up ~"“ '4

if‘
—.~. C

-

5
3
‘

O o

tW1en.stere at proper temperatures. Electric refrigera-

tiJDn prevents spoilage of eygs. a home a de coolin5

.1 ' o '1 '\

<;elece cenSists oi ianninb an Open tank oi wai

Lhe; the cool air to ness over the eggs. The latter are
L

beast in screen bottomed buckets to facilitate circulation
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of the air. An rrdjxary electric fan is a very sihple

and herd: dev’ce :73 coolino ecys by this method.

Cooling tr; stor:;e w; “ ,ltrk'

119 quality r: ”resend fOL1 is .ainta_ned by refrig—

ers'i‘n. 1n sterin; for lanbii prriois, a freesinb unit

' "‘ ’ “~."‘ ‘ '-‘ " ' "Q .34 “'1’; ”'1 '. u’ 3 'I '.~ " 5" . 1 ' ‘

keeps t:e poultry ire- cuteliuirtih in quality. - more
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I" 'Hpe Carrying Intake Valve “

Wire lo Heater (i

'/ Screen—v”

' Trumbull Heater

I35 Watts

Ground Out/r

To F it Pipe

POULTRY WATER , ‘
Prevents Freezmg AI IO' 39m 2.. x -

Thermostatically Controlled

res-40 3-. J _
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118- 55. Courtesy: Letreit Edison

Company.



 

water in the taut falls. This starts the puma and keeps

it working until the water level in the tank raises the

float far enough to throw the switch open.
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vis on of warm water [as been found to increase the egg

production by 12 to S nercent lurin

vOther "see in ‘zérultr; l".*.":1‘_ii"
 

O
a

In addition to the uses detailed above, the poultry

farner uses electricity in light n5, cleaning and venti-

lating the eoultry house as d;scussed in Chapter VI.

r
l
J
'

'eed grinding or feed cracking and feed mixing are some

of the other uses. These have been described in Chapter

IX. To prevent contagious diseanes appearing in the

poultry stock, sterilamps have been found to be useful.

Providinu sterilamps in laying houses aids in controlling
\J

.. .9 _

ratery diseases.+
1
-

brenchitis and other .e3f}

:
_
_
J

W
»
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Orchards fcrm an iujortant part Cf agricultire in

' )

sno vegetables at all tines daring ite year. Preserva-

tion keeps fruits and ve5etahles in reasonably fresh con-

dition. Electrical nower iinos an in:portart [lace in

tlis field.

Soil heatin5 cww qteril'zatim‘
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Isoil heatin5 an

tion have been discussed in Chapter T11I.Uotbeds in a

ursery improve the seec 5ermination and {reduce vi5or-

ous seedlin5s. Returns from an orchard depend consider-

ahly on the quality o; seedlin5s planted. Notheds there—

fore find favor with the nurser5men.

o o - 5" ‘_ ~. _‘

Ii5ht1n5 and 5lass LCMSCS}
 

Ex'erilerts ia"e :roved that secelin5s and flowers

grow better under sunlight. The 5reenhouse construction

is based on the principle of proviic:7n5 as much sunlioht

to the plant as possible. In absence of the sunli5ht,

artificial sunlarps provided in 5reenhouses help vi5or-

ous growth of youn5 plants. Artificial li5htin5 of

5reen “one with sunla rs at ni5ht tire in effect, pro-

vides more i5ht hours for the youn5 plants. This results



in better foilage and helps the plants to become disease

resistant in earlier sta5es of 5rowth. Also it helps in

early sets it“ hf flowers. Provision of artificial sun—

lengs in nurseries and flower beds is thus amplr repaid

:in the form of higher prices for the seedlin5s and flowers

Several fruits require spraying witn insecticides

tzo prevent insect attacks or plant diseases in the ripen—

i n5 sta5e. Timely sprayin5 saves lar5e quantities of the

c:rop from bein5 destroyed. Common method of spraying is

b}; haulin5 a tank of the Spray solution or powder and

f<3rcin5 the sprayin5 material throu5h a nozzle held

pcaintin5 towards the trees. Hand sprayers like bucket

knapsack sprayer employing a small tank underSlrrayer or

Iéessure may be used for li5hter we k. Peerless dust gunp

1:3 a hendv ‘evice for spreadin5 dust on the trees for

Shiall orchards.

For lar5e orchards, tractors are used. Lar5e tanks

Oi“ the spray material are hauled behind the tractor and

0PM? man directs the spray nozzle towards the trees. By

adgjusting the speed of the tractor and the opening of

thfi? sprayer nozzle, the desired suantity of the insecti-

011163 can be evenly spread over the thole area. Some

enEfiineering companies specialize in the manufacture of

LI.
Sprwaying equipment. Various types and sizes of Sprayers

 



have been put on the market by these companies.

Electric spray plants are employs

in.several parts of the United States. These plants are

located at convenient places in the orchard. They are

S‘tationary. The pipe lines lead to all the trees to be

spmayed. The principle of sprayin5 is the same in station-

aary electric units as well as a movable unit Operated by

a tractor i.e. the spraying material is forced out through

a nozzle and sprayed over the trees.

The advantages of a stationary electric spraying

plant are:

1. Savings in time by one half to two thirds the

ime required in movable units.

2. Rough ground can be sprayed without difficulty

and without waste of the spray material.

5. There is no dane5e done to the trees and irri-

gation ditches.

4. Packing of the soil which results from the

haulin5 of the tank wagon behind a tractor is

avoided.

5. Teather conditions do not interfere with opera-

tion of spraying. Tine factor in sprayin5 in-

secticides is of vital importance. Electricity

makes spraying possible after rains even in wet

fields where portable units cannot be taken.

6. In portable units, the efficiencv of the worker

determines the quality of spraying. The man

Mf'm"



handling the sprav nozzle has to be attentive

at all tires. This elemer is avoided in

stationary spray plants resulting in more

effective resistance of the crop to insect and

1

disease attacks.

7. Stationary plants are less likely to need re-

1

pair or go out o: adjustment.

Cost of sprayilg y a stationary electric unit is no

greater ttan that by portable units. Electric stationary

spraying units should be installed at a convenient lcw

level location. This will save the spray liquid in the

pipes by allowing it to flew back into the tank after

spraying is finished instead of allowing it to run out

of the tank if it were placed at a higher level.

0 W

;L_re33due from the fruits:

 

The residue of insecticidal spray is harmful to

human health. It should be removed from the surface of

the fruits before using the latter for human consumption.

Washing with water removes the spray residue satisfac-

torily. The washing is best done by spraying water from

nozzles held close to the fruits. In the case of fruits

having oily or waxy coating, hot water is necessary.

The fruits are kept floating in water tanks and the

pressure of the water jet is enough to perform the job

of cleaning.

The use of electric power economizes the cost of

pumping and heating water. The entire process of cleaning
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is simplified and made automatic by using electrical

methods in pumping water, heating, etc. as described

before.

Excessive washing of fruits affects the keeping qual-

ity of the fruits. Therefore dilute ch mical solutions

are used for washing. These solutions destroy the poison-

ous properties of the spray residue. For example a very

dilute Hydrochloric Acid solution washes the arsenic

residue from fruits like apples. The process of washing

with a chemical solution is the some as for washing with

water.

Fruit preservatitn hy refrigeration:
 

Refrigeration is the best method of preserving the

"'1

keeping qualities of a product. rruits, vegetables, €883:

dairy products and other foodstuffs can be kept in fresh

condition for several days by domestic refrigeration.

hilk can be kept without souring for several days by re-

frigeration. Apples, oranges, tomatoes, cabbages, etc.

can be stored for longer duration at low temperatures.

As discussed in Chapter VI, when the foodstuffs are to be

nw of foods is recomrend-
\..'

H
.

stored for several months, frees

ed. Freezing can he practiced for fruits, vegetables or

meat alike. Reference has been made to the preservation

of foods by refrigeration and freezinc in Chapters VI and

VIII. The details of refrigeration and freezing methods,

the variations in operating temperatures for various

foods.uffs, etc. are beyond the scope of this book and are

therefore omitted.

 



Fruit canning:
 

Canning is a co» on method of preservation of fruits.

Fresh fruits alon; With some preservative usually sugar

ed cars at hipier temper-[
‘
1

Solution are sealed in sterili

atures to kill harmful bacteri Use of electricity

facilitates handling and novewent of the cans by means

of chain elevators. It is well empl';~reed in washing fruits,

heating water and sterilizing and sealing cans. 8y em—

ploying "a moving belt principle", wierein a moving chain

carries tie cans from the depaMtent of work to another,

the entire process of canning is simp ified.

Detl'dra tieon:
 

During World War II, derydration of frtfi ts, vege-

tables, meat and fish saved a lot of transportation and

storage space so vitally needed. Dehydrated products

I
?
)

r
t
-

Ye imalities of the fresh products.3
. .
1

.
4

retain most 0

Apples, peaches, pears, plums, prunes, raspberries, crab-

a‘ ples, apricots, blackberries, olr1eberries, etc. when

dehydrated uncer controlled tempera ture, humidity and

velocity of air, retain a flavor very much similar to

their natural flavor. They reEain oriinal volulne and

appearance when re—hydrated.

Fruits like gooseberries, strawberries, and cherries

do not give 500d dehydrated products, due to excess;ve

TElse-din". Dehydration of “rajes is common for certain
E9 .2 b

C
L

'Varieties only. The eh;drateu brape s are available in

the market in the form of raisins.
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Phclng Fresh Food in Dehydrntor

Hrs. Run-all 3. Kerr, Housewife - Bud Ax- Sllel Office

kdnrtiuin‘ 3-17-43 I 81752-16 
 
 

Fir. .56. (Cuur'tesv: Detroit Edison



 

 

Food Dohydrltor And Dried Food Exhibit - Bad Axe Sllal Office

  

Advertising 3-17-45 : 61752-2

:13. 57. (Courtesy: Detroit Edison Company.)
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‘. ooLeerth ;ron: electric soluerlug iron 13

.‘ 1"} T 1I _‘0 2 a . Irrx ‘7 ' 7—. ‘— a

a 1 rig cev_cc contenlent to nor“ .lc}.

9. A steel lathe.

9. A $005 latte.

10. A buffer.

Outside this 113b, tlere mi ht be other pieces of

libht electrical ecuiozent eccoriina to needs of the iar~

mer or the neighborhood. For example, a larger meat

grinder, painting and spraying equipment, etc. could be

installed in the workshop building. If considerable re-

placement of metallic beerinbs is done on the farm, a

portable electric metal reit1n“ pot for bebbiting bear-

ings could be installed in the farm workshop.

Host of the equipment listed above will De Operated

by fractional 3.3. mo,ors. ine total consumption of elec-

trical energy will vary with the amount of use of the

equipment. On tne whole the energy cost is neoligiole in

View of he convenience it affords end the saving in re-

r crerges of the fsnm equipment. iphting of a farmr
~

DE.

shop should not be neblected. Adequate 11 ‘t for the
.,-p

' 4.-
k.)

workers is important for the-r health as well 9
3 fl "

s it? speed

n l 1,
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Portable electric motor:
 

onel 1.P. motor makes an excellent portableH
-
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62. An Illinois farmer uses a

portable motor for the opera-

tion of an elevator on his

farm. (Courtesy: 'fiforthern

Illinois Farm Life" madazine.)



lee

trical devices by a suitable pullev and belt arranpements.

Dor exavrle a rwtxm°‘ur“n weeniru machire "writ wririer- ml. ., (I. 9 J... , IL» -..i :0 .i. .4 . I, anal, J C) .._.Lk.4. ,

‘

O

Dfeed grinder, rctarv wire brus: cleaner, corn sheller,

fanning mill, grindstone, concrete mixer, etc. could all

be Operated by a portable motor.

4 0 I

Portable motors may be mounted on a tripod or a

O 1 7V 0

trolley. Larger motors With 5 to 73 :.P. capaCity are

supported on wheels to fa-ilitate transport. Fractional

H.P. portable motors are mounted either on tripods or

:ooden boards for convenience in handling.

Cotton flinn:n&_end_firessing
:
 

Electricity is being used for cotton ginning and

pressing work in factories. Large cotton growers have

such factories adjoining their fa ms. Smaller growers

generally get the ginning and pressing of cotton bales

done in a neighboring factory. Electricity is used almost

invariably in modern cotton gins.

I

." (“I _ ID“ A

InOO‘-g 88"..Lnu, }
—
-
‘
0

plan nv, eto.:

A portable motor is well adapted for wood sawing.

hany farmers cut their firewood from their own wood lot.

Sawed logs for firewood and other city uses bring increas-

ed returns. A 5 H.P. motor will satisfactorily operate

a circular saw. Usu lly larger motors are employed for

l

the operation of saw machines, planers and other w~od

machines. The length of the logs cut varies from 12 to

24 inches or yore as required. The energy consumption is



 
F15. 65. A farmer's wife in Northern Illinois

uses a portable electrically driven

Lwtp to inflate her tires. (Courtesy:

"Northern Illinois Farm Life" magazine.)

 



 
 

Fig. 64. A portable motor may be used in operat-

ing a concrete mixer. (Courtesy: "I'Jorth—

ern Illinois Farm Life" magazine.)

(
:
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1
3
)

more with shorter lengths. for cuttinO the logs into

‘
3

pl inks cr Loards, an electric hand saw 39 used.
I
'

then smoother fiiish :s required, the planks should

be planed by an electric plen;ng rechire. A portable

0

motor will do both the jobs of sawinb as well as planing.

The operation speed c
L

w the circular saw or plan n“ mach-
“ “(3

ins is usually equal to the speed of the rotor i.e.

approximately 1450 r.p.m. A variation up to 500 r.n.m.

On either side does not interfere with satisfactory opera-

thHo

.2 .’ -. -— .' —.

Pcintinfi and spraying:
 

A ractional N.P. motor furnishes satisfactory power

for a swell paint sprayer used for coating wood with pre-

serving material, painting the house and.furniture, spray-

ing disinfectants, etc. It is also adapted for use in

tire pumping and whi‘ewash removal. The removal of white-

wash is d ’
3

,ne by employing high air pressure and forcing

the air through a small nozzle. An electric sprayer pre-

vents waste of paint and performs the job more evenly.

.
L
‘
T
J

No retouching is necessary or jobs done by an electric

sprayer. The extra cost is negligible while the savings

in time and improvement in the quality of work are valu-

Mable to the armer.

Sheep shearing:
 

Using electric clippers for steep shearing makes the

job simpler and pore even. Electric clippers reduce

shearing time to less than half thrt required for hand



 
\ V ..
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s.) .. .
I s

/. 
 

 

Fig. 6.5. An electrically operated cir-

cular saw suitable for farm

uses. (Courtesy: "I~’orthern

Illinois Farm Life" magazine.)
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Fig. 66. An electrically operated paint

spray used by an Illinois farmer.

This unit may be used for pump-

ing (see fig. 63.) Courtesy:

"Northern Illinois Farm Life"

magazine.)



shear'n5 by clippers or blades. In a lar5e flock this

*
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.savin5s in tire is W:11 app Energy consuription

of electric clippers is very small. Early experiments

in Ore5on proved a savin5s in cos t of Shearin5 by nearly

'- -/ s .- .- 4 0 ..

lot when electric clippers were subatituted for hand

clippers.

Stur"3 P62U3"91:
 

Often tines the job of removing ugly tree stumps

from the farm presents a problem to the farmer. A pro-

cess of destroyin5 these stumps has been developed by

electrical methods.r No blastin5 is necessarr. The

electrical mothsd employs the Irincipl e of a blower which

ma;es the stump burn faster. It consists of a vacuum

cleaner fixed with a special B—tao hear. In each of these

n m i - l .
zle. -he nossles consist of 3 inchNtaps is fixed a no

pipes varying in len5th from 4‘to 12 ft. Each nozzle is

connected to each of the ei5ht taps in the head of the

vacuum cleaner. The fire is started by usin5 crude oil

or crank case oil. As the stumps burn, the nozzles are

pushed deeper into the stumps to burn them deeper. One

nozzle thus burns each root stump.

One man can operate aoout six stumps simm1ltneously.

MP1ally a 4-foot sturp burns in ei5ht hours. The type

of wood determinees the rate of burnin5. For example pine,

spruce and fir burn quicl:er regardless of moisture contait.

Cedar resists fire successfully being wet and porous.

The rate of burnin5 in cedar stumps is therefore slower.
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nu5 hatching:
 

Certain types of hu5s eat and live on other types

of bugs which are harmful to crops. For example lady

bird beetles live on mealy bu5s or aphis wrich are pests

on citrus trees. Lady tird beetles are therefore hatched

artificially by raisin5 nealv burs on potato sp cuts.

The room temperature is kept uniform at 70 to 800 F by

an electric thernostat and space heaters. Enough venti-

n5 potatoes}

fi

lation is provided in the room for the airout‘

and for the insects in the room. In California, these

beetles are sold to citrus 5rowers and others in capsules

of ten each.

Seed potato cuttin5:

Cutting the seed potato for planting is a slow job

if done with a knife by hand. An electric cutter does

the same job in less time with less labor. The cutting

is more even. Due to the proper cuttin5, the bercentage

of 5ermination of potato tubers is likely to be hioher.

Pea vinip5:

Pea vinin5 and shellin5 of peas is economically done

by usin5 a 20 F.P. motor. The vines are fed at one end

in a specially desi5ned machine which automatically does

the job of separatin5 the pods from the vines and shells

the peas out of the pods. The vines and rod skins are

delivered separately from the shelled peas.

The modern practice of using a field pea viner Oper-

ated by pulling it behind a tractor has to a certain extent
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replace the use of electricity in pea Vining. It is

likely that the field pea Vining will supplant the

stationary pea "ining methods ex ept in the areas where

the vines and pod sxfns fetch hiph prices as livestock

Burglar alarms:
 

Theft of livestock 9
1

£
1
5

£
1
:

C
5

*
‘
5
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D

*
5

C
1
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4 alon; tse h ghways

(
"
‘
4

in the United States.(
J

Q :
3

has become increasinbly csvn

One method of protection is by keeping the area well

liehted. The use oi burglar alarms is another method.

A simple installation causing an alarm bell to ring and

f
.
’

Hbht up the particular area of burglary protects the

H ives and property of the farm fanily.

The principle of Operation is that the alarm bell

rings when the circuit is opened. The circuit is closed

by hard. The current through a sol noid or relay is hep,

low enough so that once the circuit is opened even for

a moment, it cannot be automa ically closed. Thus the

bell keeps ringing until reset by Yand. A flood light

for the yard connected to this alarm, can be nade to

lidht up when the alarm is on.

.ndication regarding the area of burglary is1
.
4
.

I 8. LlH
)

O
‘

desired, a separate alarm outfits for each area will be

necessary. The yard lights for each area are then con—

nected to the respective alarm bells.

Electric truck:
 

Electricity is not cormonly used in trucks. Gasoline
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of energy is Lith for insiviiual plarts. In th United

States, the use of electr citv has been so we 11 recognize
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dividual gnlts, flees net interfere with the use of elec-
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lavinb a presea3e water svetem on 1110 faIm. A farxer's
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tiere is no im;ed-ate nrosoect of electr.r
w
"

ployed in all the farm uses oetailed here-to-fore. In

1 "

,his WGPK tterefore, the consideration 0: costs is

limited to tte wagn iteus of household uses only, nanely:

Liéhting

Pressure water system

Washing machine

Household refriberator

Electric stove

fiend iron

Radio

Tater heater

Vacuum cleaner

Utility rotor, L-r.r. for miscell-

aneous uses.

The consumption of electrical energy has however,

oeen discussed for all the items that sake use of elec-

tricity on the farms.

 

he initial cost of household elec-

ioal eguignent:
 

the products

placed on the market ty a numter of manufacturers and the

amount of use to which it is put by the various farm

families, it is hardly potsitle to generalize the cost of

ownership and operation of the various electrical appli—

ances. The situation created by World War ll added to

the inaccuracies of such generalization. All attempts

at estinating the average costs therefore, serve only as

m Ma rough ruioe in indicatin; the de ratility or otherwise

of owning tte equipm nt.

During the war, most of the electrical appliances

were not available in the open market. After the war,

some of the manufacturers have resumed production but the
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Price levels are highly uncertain due to GCOUOWlC and

political turmoil within the nation. labor strikes and

the official policy of price control are two of the im-

portant causes for this uncertainty of price levels.

When the Ojfice of tie Price Adninistration (CPA) was

abolished in 1943, the prices of some commodities went

up while the prices of other cormcdities fell down; more

items of electrical machinery apneared on the market.

then the CPA was restored in fie latter part of the year,

the price levels were restored, but the availability of

c
f

the electrical appliances and equi sen was still un-

I
T
}

certain.

After the clecti C
)

ns in Hovemter, 1946, with the

victory of the Republican representatives over the Demo-

crats, the price situation is likely to change all over

the country. The OPA has withdrawn the ceiling price

levels for several comm dities including electrical equip-

ment. Thus the estimate oi cost, if based on the price

levels in 1946, will he breatly distorted and inaccurate.

It is therefore, that the followinb cost figures are based

.

on the 1942 price levels. These price levels may be ex-

pected to he revived after the intra-national economic

conflict subsides within the next few years.

The life of electrical equigcert:
 

The life of the electrical equipment is a variable

factor depending upon the amount of use it is put to and

*
4
.

the care with which it is handled. Hiring installat on
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once carefully done will ordinarily need no major repairs

or replacements within 20 to 25 years. lost of the elec-

scussed above will last for about 15H
0

trical equipment d

to 20 years witVout any appreciable enpense on repairs.

Allowing for the difference in the makes of equipment and

the way in which they are handled, the life of all the

electrical equipment is considered to average in the

neighborhood of 15 years.

m A.
D a 1-. . .

ihe cost 01 cwnePSLIL3
 

The ownership of the electrical equipment during the

year involves several items of cost, namely:

Deireciation

Interest

Repairs

housing the ecuignent

Insurance

T xes, etc.

All these items are more or less variable. For example,

the depreciation during the earlier years for new equip-

ment is comparatively wore while the repair expense is

alnost nil. In later years, the depreciation cost reduces

while the repair cost increases. The annual cost of owner-

ship therefore, varies to a certain extent depending upon

these items. :For the field wachinery, these items of

cost are comparatively higher than for the household equip-

ment.

Assuming the life of the electrical equipment to be

15 years, the cost 6f ownership in one year has been work-'

ed out to be approxinately 15 percent of the initial cost.

This is for all field machinery. For power machine 3,
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the annual cost of ownerslin has been 6:ti::ated at about

20 percert of the ini_tial cost. For the estinates in

this an average depreciation of 15 percent annually is

allowed on all equiyrent.

The quality and the make of the equipment are the

matters of choice and JULividial preerences of tlze far-

mers. For our estimates, t’V e costs provide for a reason-

ably superior quality of equipment of any reliable make,

which could be afforded wi thi tle financial means of an

average AmericDn fa71Her. The folchLL5 statement in-

dicates the arnroxcvcte cc.s t of oumership in one year of

tie ele ical equ:tmert, based on the price levels exist-

ing in 1942.

Annual cost

of ownership

 

Initial ( 5} of ini-

ltem Cost tial cost.)

Cost of v:rinb a $203.00 :so.oo

five-room farm

house, providing

adequate numVer

of liéhts and

convenience out-

lets.

Pressure water 135.00 20.;5

systeru049ep well

water pump.

Wa ling machine. 85.00 12."5

Household refriber- 110.00 16.30

atcr.

Electric range; 4 150.00 28.50

burner type, with'

oven.

Fand iron. 5.00 .75

Radio. 50.00 7.50
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Water heater, 6? gal-

3’1

Lanuf

lo“ tank cap801ty.
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\
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I n _ _. fl "i "‘

188 e l-+;ly ol 0
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ine a fawFly of a
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I .1. L

Farm equipmen,:
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The Present posit—1'm of ru-al electri—

fication in ize feu eta es:

The fact that ru a1 electri f:icetion heas lade a rapid

progress as compared to other

world has ieen trought out in

‘ i ‘\ 1. \ .—-‘ : - r: .

graph on the neit page inyicat

from the early days in 1323 wh.

latiors of Electricity to A¢ri

port pertaining to t‘e rural e

The steepness of tax curve oi

indicates its impetus received

due to t‘:e Iederal assi sctance

procre ssive countries of die
C.)

culture made its first re-

atisticsH (
D

C C
r
.

’
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L
—
‘
o

”
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F
J
.

(
3 D

C
’
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'

F
J
o

C
)

3 (
J
)

(‘
t‘

the graph in the recent years

or rural electrification

and the e forts of the EVA.

 

 

the intensi y of rural

Inntensit3 of rural electrification 1n

diieriéll states:

The following table shows

electrification in the v i01s

data has been obtained fr om tre

the Edison Electric Institute

('5

o; Censu.s defines a farm thus:

states of the Union. Tie

'U.S. census fi

statistics. The U.3. 12m°eau

"any trggt of lane of three

or more acres used mainly to produce agricultural products,

or any pMes of tiree acres or

tenant devotes 1‘s entire tiwe

less, there the owner or

thereon to a*ric11tare, or

the annual value of agricultural prLeducts exceeds :250.

(yote: Poultry and énme raising, floriculture and horti-

culture and similar pursuits fall within tris classifica—

tion.)”V The tendency of the utilities is to relax this

definition and consider env individual unit of farm wiether
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the 3,7,5 i :2 on El ec tr? e

)

’
3

v
‘
0

(
1
"

$
1

L
‘
f
‘

(
D

(
D

O O t
)

*
5

K {
‘
5

0
'
.

c
f

0 4 '
1
‘

C
D

>
I '
-

p
J
o

i
—
J

i
-
’
°

I

”a. 'T Usrns Percentage of

e:e of To. op ?s* s "lectrified Larns Electri-
.. .. 'v , 1 .- . -

‘ftste tor“. 1i Lin)" 3 Lo. 71, '«-j.;)X f’wem,
 

 

A18. Eritm K31 "(13,330 53.9

Ariz. 1?,199 0,700 66.“

-o: :97 43,500 oz .
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zd,200 103..
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Del. 0,53 “,400 38.

31a. 07,300 25,? 0 57.

Ta. 253,753 30,500 37.

Ida. a , 03 $3,000 05.,

Ill. 20_,231 140,000 67.3

Ind. 170,201 1&0,100 01.5

Iowa 200 703 l51,100 ”2.0

“ens. 43,775 4",??? 7_.2

15. 2i~,0'1 71,500 20.5

La. 170,000 iu,000 36.7

Le. 43,201 24,100 55.7

4d. * 47,355 23,000 60.7

“ass. 4?,051 27,200 50.5

hich. 179,673 65,500 02.0

hinn. '00 771. 100,000 52.4

1 33. 264,704 55,200 21.5

100. 24A1,3t ‘ .30,EV?0 Z€3.6

“01,115. 87,.26u 1:21,'7~.O :.-..3

Let. 111,005 40,900 CC.5

:AFTVQ 3,43,) 1,303 :‘193

L.F. 10,215 13,70.~ 71.2

1.5. 21,530 25,300 91.5

..i. 23,010 3,300 27.7

L.Y. 153,355 127,20c 72.0

L.U. 301,175 115,100 $0.6

3.0. 00,010 V,100 10.2

0hfo L25,ZUJ 132,300 85.5

Jkla. 172,071 £2,000 21.0

Ore. €1,200 53,500 02.?

Pa. 170,309 154,000 70.3
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2. To ur much effort is tel: :Ut T" the Government
.2

nd ire utilit:?€s in pronotind the development

-_-J_-_?i'.,-. '~.

c-€ 1*ncal fjfltJbfl_l]A3at1(Mq. .

5. low do the lponle react to the efforts of tte

Government an; t1F atllltles in the ewelvy‘CLt

oi‘ rmlrel. elx?cf1‘ii.lcf"icrl?

.Géfirdlflé the first question, the rational importance

of rural electr??ic:tion Lao alrea;'y been trouht out inM
the “recejng cha;;ers.

The second question is considered in tte later para-

graphs.

 

As rebards the tEirc cuestion, the reaction of the

majority of tEe ’eolle Is evident from the rap:6 pro'ress éw

of the rural electrif cation in the Enited States wi.hin

C
1
-

:5
.“

(
D

"
3,ast 25 years. There is, no dozbt, as in all new

development work, n amount of opv sition to the efforts0

of tre COVernment anj the utilities in the clectrificction

of the rural areas. out there is an overwhelming major;

ity of the people supporting these efforts.

How tte second question regald1r.‘3 the efforts by the

nd the Governxent. rhese efforts have been{
1

C
T ‘
0

H P
.

d
-

(
D

U
:

n
;

*
r
'
fi

W [
H
I

C
+

p
.

m H H ‘
4 discus seed bel‘ore. They are constantly aimed at:

l. Heouction in the cost of electrical enerry supplied

in rural ar

2. lodificetion of the laws a‘fecting the extension

of electricity to the rura01 areas in the different

States. ‘

3. Research in t gn of electrical appliances

and equilmzennt ’V USES.d
"

<

:
J

(
D

H
O

P $
3

I
4 J

,
1

4. Education and training of the farmers 1n the

method of u 3 the newly devel.ped equip ent,

fam_lisr.1 Zin5 them with the research activities



of the Governncnt and the utilities, and obtain—

frg their coo ergtion {Fe fie elopxent of rural
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ttese Ioar direct: us go r Lc—i.-nsnc ihe cooperation

‘1 'x C‘ x. "' \r' . - . a .

of tie Aueric I societJ rt ALr‘clltiral TanL€€PS and

e ° ~ 3, —‘-4- r. - ' : -‘.~ I‘
iarxers' orbanizatiirs is cccr-red in iie elfdrts of the

-‘ -‘ {'1‘- a ‘ ‘ .) p h ,-.D ‘ : r7 0 —? ‘3 fl“ " (K '\ t ,3 M ,‘ I h _ . W" \

Gonernrtnt. a. crit. o.u rEsation le~_es r in. Unrela-

‘.‘ ”‘0. . 0.33 ,‘ . _‘o‘po 9 1 ".

rent e:.¢rts in L081 sleetfi-1cat;on, is tie ”ca. An

1

« - a '.. 2— -
e_asorate c scr-;tlcr L-

J

the results of trese joint effiorts

are beyond the scope cl th-s work. An illustrative summary

of tiese efforts in

World tar ii p

 

2: ~- 3, -. x - -1- .. — 1 . r ‘»
“GClClan -L the coat oi electrical
l- . _3__

energy in the vzn‘nwgs s a-e :
 

During t. 1346, the rate of electri-d

cal energv haxe been reduced bv several power companies

almost all over the United States. This reduction was

'\

“16 mainly because of the removal o. the federalm P
]
.

(
'
1

pos

excess profits tax after Yorld War II. A few of the in-

stances of rexision and reduction of rat schedules are

Cited here.

ln Arizona:
 

Central Arizona Light and Power Co. has reduced the

rates of electrical energy by nearly 10.2 percent as

follows:y

Energy Consured: Rate:

Q'-

BirSt 12 Kobe hr. ;1000

Next 103 r.r. hr. 3.‘¢ per n.w. hr.

‘
.
.
.
w
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.
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e
r
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er ;.v. hr.

6

-. ' 'zfi r' 7.:
n ,

1.8:)t L:V L—.II. 1'17“. Ci.:—Sg{

/ , ; ~ ~
P -P i... 0 I’ll“.O.er 230 n.7. hr. 1.5,

All enersy censured

for heatfrg wrter. 1.25 per H.T. hr.

lropc sed rates:

Energy CorsumCd: Rate:

”irst 12 L.T. hr. 80.0;

ext 13: “.7. hr. 2.55 per K.T. hr.

Over 230 1. . rr. 1.5g per a.w. hr.

All energy 0 ns.red

for heetinc water. 1.0# per K.Y. hr.

The Tucson C98, Electric Lith and Power Co. was

ordered by the Arizona Cor oration Conmission to reduce

the rate schedales effective Larch l, 1246. The company

to reduce the rates}
o

Iias been ordered by t11e Co-n

further beginnfina January 1, lBeT.

in Arkansas:
 

mArkansas— i souri Power Corp. has increased the rural

lines by nearly lQO percent and reduced the rate for rural

customers by nearly 50 percent. The monthly minimum

charge per customer has been reduced from L2.EO to $1.75.

In Colorado:
 

The LunicipalElectric Plant in Colorado at Lamar

effected a reduction in rate schedules by nearly 3 percent.

'—

The minimtim chgwre was reduced from 21.2: to $1.00. Tne

reezised rates were given effect from January 1, 1946.

H
.

the rates for ColoradoC
4

Also the municipal {lent rev se

3 brinbin? atout a reduction in the annual electri—

cal tills for tre hone and commercial users to tte extent



 

 

 

 



In Georgia:
 

Carroll Electric lotterslip Corp., Carrollton, Ga.,

have reduced their rate schedules. All electrical energy

*
1

over 200 K.V. hr. pe month will be supplied ; 1.5fl per

wr -.- Q

n.1. nr. under the revised rates.

Also Water 1d Liqlt Comufssidn has announced a 105
4

x

L{‘
7‘

percent reduction in rates of electrical energj.

l
4 7‘"

1

_ , \

illlrn'i.:
 

The following commanies have reduced their rate
A.

scledules fixing 5f 9 h.*. hr. for the first 25 K.K. hr.

1 r-
.

consumed, 35 a K.T. hr. for the rext 75 n.F. hr. and 2s

1r ‘1’

3 IL. ..

hr. p

1y $6

I I
v

v

. hr. for electrical energy consumed over 100 n.W.

er month.

The Covxonwealth Eiison Co.

The Public Service Co. of Northern Illinois.

Western United Gas and Electric Co.

The Illinois Northern Illinois Utilities Co.

The Central Illinois Public Service CO.

The revised rates will bring about a savings of near-

,500,000 to Illinois users of electrical energy

 

annually.

In Louisiana: 1

Gulf States Utilities Co. which covers parts of the

State of Texas also, has fixed the top rate of electrical

power consumption at 42¢ per K.W. hr. as against the

previous top rate of SEd per K.T. hr. This reduction in

rates has been given efiect since January 1, 1946 and

made

State

applicable to all the consumers supplied by the Gulf

s System in both the States.
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The Union Electric Co., St. Louis, Lo., has reduced

the rates and simplified in the rates schecules. The

1“

power lines oi this company extend to sane of the Illinois

State and Iowa State coisu ers. The revised rate system

will lave only two schedules, one for urban users and the

other for the rural users, instead of the eight schedules

eristing previously. The savings to the customers will

be about 10 percent of their electric bills.

In Oregox:
 

hood River Electric Cooperative has effected a 24

percent reduction in rates charged the hone consumer on

the farms. For the city dwellers in the city of Hood

River, the revised rates have lowered the cost of electri-

cal energy by 10 to 2 percent.

Portland General Electric Co. and North-Western Elec—

L
—
J
o

tric Co. have rev

special offer to corrercial consuming large quantities of

power.

In Virginia:
 

Virginia Electric a Power Co. has reduced its rates

for various consumer's purposes to the extent of nearly

$1,368,000 anrually beginning April 1, 1046. The reduced

rates will save a total of ;%10,000 for residential con-

'730,000 for commercial consumers, 936,000 for'1.Stone rs ,

T "(N s

,o¢,OOO far
2!

municipalities (for lighting purposes) and

other State Institutions.

N
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-sed the rates for electrical energv with
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A Will was lutfw” end into the h‘usc to abolish the

Lew York State foyer Lotiority. The bill was not passed.

it or illl his tossed t; onand the low 'urn City Ad—

hinistrative CodJ. This authorised re Lew ior: Ci y

Hater S““’ y ”can“ to prrmii the use of water for boners-

tion and sole of electrical crerdy subject to certain
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An experimental electric frost pre-

Vcrtion device developed at the Alch-

i an State College. The devlce con-

5 sts of two units of heating ele-

m s glaced under semi-oval aluminum

reflecturs. The two units are placed

alongsiue each other. Each unit con-

sists of 4 sections placed end to end.

The heating element for each unit is

continuous (Courtesy: Iichigan State

College.)
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A new true of electric we hing machine in mpfch the
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of the Government's effort in extend-
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rural electrification to the iarmers
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rams, announcements of weather

forecasts, holding nectin 2, conferences, short traininb

courses for farters, CC‘lfltV all state fairs, demonstrations,

lecturers, etc. anu extitition of movies or any visual E

77 L, n 1. .- 3—,: t. : 1 -
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activity of tie Extension Service. Th Extension activ
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-th in his book, "Ire Agricultural Fxtensicn Sys tem of

the United States", puhlished in 1350.

The utilities greatly assist this effort in education

n

of the farmers By publication 0; information bulletins and

Q ice books; by rolifng ramoistrations and taking part in

s; and by ehhitition of lotrctivn r ovies,

Pictures, nodols and other viSinl aios. The efforts of

the utilities are similar and parallel to those of the

Cover ment.

Place of utilities in tre IVA fro;rals:

During the oast cecade, REA has been the principal

organiVation in the field of rural electrification. Com-

bined efforts of tre 2?. and the power companies in the

extension of urol lines and education of the farmers

have facilitated the teat oi rural electrification which

the IJA took upon its e1o to perform. There are several

orocrams of development in protross in tre various state a O
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A few nstances of tte wort in progress in the different

states will illustrate What close tte utilities occupv in

the IA develor1ert and extension progress.
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ind., has a plan in progrer3s for changing the distrioution

voltages from three-wire, 2500 volts to four-wire, 41ro

volts in the municipal electrical installation. Ttis

will enable an increase in ihe areas served at present.

Also the Board of Futlic Works, City Hall, Jasper has

under way a plan for all’tions and extensions in the local

.«1 -
,\ W.

rrL'r...‘ u.municipal steam generating
O 7
:

(
I
)

'
1
0

f
3

*
‘
5

5
’
3

H F
1

*
4

d
‘

P
.

The EVA has allotte ‘ the Icndr c,

t 0 w a 1...,-

neutership Corp., Ianvulle, an., a sum of woo,000 for the

construction of new rural lines and electrical installa-

tions in the rural ar:as covered by the nembership of the

Corporation

 

State Board of Education has approved pls.ns for ex-

pansion and introveuerts in tre existing power pla nt at

the lowa State Collebe, Axes. The cos is estimated to be

nearly $700,000. Rte ad:tional installations will add

to tbe research and eum‘ ational fem ilities available at

file college.
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The KRA has mace an allotment of ,a0,000 to Leaven-

worth Jefferson Electric Cooperative, Leavenworth, Kansas,
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The IVA has allotted the Tleming—Lason Rural Electric

 

 

Cooperative, Fleminshurg, 13., a sum cf #330,000 for the

construction of new rirol electric lines, generating

staf»ons, etc. an; imprcvemeqts :4 tie existin“ installa- [

?
LO

tions in he state. t

In Louisiana: i

Sewerage an; Tater Teard, Yew Orleans, La., has a i
l

9

plan in progress for the expansion of tre waterworks power ;.

station.
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The RLA has mane an allotment of WEOO,OOO to Jefferson

Davis Electric Cooperative, Jennings, La. for the electri-
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A Jew power house has been planned Ly Ludlow Lanufac-

turing and Sales C0,, Lndlow, Kass. The primary urge

for the installation of a power house comes from an exist-

ing lLCSl textile mill.

r
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Hinnesota:
 

A new 7,500 L.U. plant is being installed at Foot

eke by Otter Tail ‘ower Co., Tergus Falls. The plant is

J
.

expected to function in 1347. lbs estinated 008t-
n

0l
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ihe hcater and pi LL Ce “lesion, Virginia, linn. has

plans for improve‘.erts ari auiitiois to the local muni-

Luring the year lfiéi, the ira has allotted “545, 000

to Gooserutives in the State of ,lule eta for the con-

struction equ:Lvert as ‘ollcws:

Central Kinnesota Cwoverative

Pouer Association, Clements,

Ifinn. ,245,000
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soil andTfiue to The alwcst unlimited varie y‘o

climate, nearly every chj known to agriculture can be

{Bronx-n in one. or the other art of India. The various

lci nds of feed grains, oil seeds, fibers, dPJbS and nar-

CCtics, s ices and conniuerts, vegetables, sugar crops

y
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suid fodders are QEQFQ the crops grown in Ind; . The two
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This is tie rainy season in India called ere

nonsovn season. lhe crops grown during this
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This seassr is also calls; rte 'xharif season'.

(2) Brow tle r’aflle o: Octcler to tre beginnin3 of

Lay: This is t'e nor-rainy season in India.
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such as certain
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TF0 Awe~t_dn of .rtHrnl “~31 recs:

The thirv questfow to be cohslaeved fer the mechani-

zation Of ”nr' “L 11 Thlia, is tte of natural resources

”or LTD f“”7;ot' : ‘ electrlo'l 94er5y. This has been

part1; glecr1::l 3? *‘4 Seowxd Cket”er. Also it 7&8

beinq vw7131fo J‘n; alcr~‘ y w“ ll- ‘gfe ..oCW: til t Ih1eie.l-:s

treyeuJoos ”no“ “eeo T 1 e}? r“;5xetiot of LVFPo—ele'tPl

power. Tie “fee as on :5 tie qgestfon as to Wiether or

not Ingia LL; g’equto netgral nescuroes fer “te profrntion

of electrloel ~‘¢?¢y to teeilitete 1:16 ustrla l “Pogress

and adoption e: “e“len’CEI Yetto S of yrflaeetion en

Ird’en falrs, constftztes a separate subject of udy

For tke perfoee of t1‘s work, It.i:s€nMN111 to teke tge

o“=“1rwug of tité'v1tiorlt'es.

Aftev a s rvey o? the suroes of electrical nerrv in

lgdla, 11. J. K. Teares, Electrlcel Aiviser to the Govern-

ment of lnt a Pegorter l? 1921 tlfiJ a minimum continU011s

wdter pnwer of rverlt 37x .llion klllowaets With a . Ki-

mwm of 13 million Lzllowetts 001:1; be developed could Le

neveloped exclugirb all tie bre=t rivers 0f ladia'w;ich

. . , ~ ‘v

weve nit investloeteg t2 t.“l

IL tuell first regott ln tarot, 1944, the Reconstruc-

tion C mgitteh 01 cooneil aopointed t3 the “overnments of

iv

1“ m o 0 fl.

ebu’m‘mU of the p08 twar planning for India,

$311te6(1:

"At present, India :35 ver; poorl; supplied with

electric power, the totel erergy venerated being

only of tte order of one-fiftietl of that r‘e1“.'e.1"e--

ted 5n the United Ste es and aiout one-ninth of
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Jlf1J 2.1. L1. ()1 v 1" K4. ._ Tlvi. ‘ -. \‘Yl ILA?) (‘1‘): I? 1‘f‘1fid

. ,. ,.. l- 0 2 n ' 1 , 3 1 A

1‘0 fi~tr'- 0‘ tie: c .ev'-cpnent ace end? :18.

I" 1 -\ . 7f . A ~ —‘ n -1,r« A u‘ L‘ -

;egg; prl r1. . 0ft nae ctev that lbs? -181 a

+pvtv r“ 1" cc" '+01~ p~~~n+r°v~ q~ '“ac-'-'h. r J- A - b — \J o- w -4\l~.n. o \A I _

. ‘_ ‘ f ."I ‘_~-’ _ v , ,, v-

thc 1e e~:1cue « Igaffi-fléctr-c ne‘er have 10+

Fehv 52-111 'L- ”1“
C 1.. _~ _ r _

n . ,1, ,1, .... ..2‘: 2.»— 2 _- 2 ,

as Tfibfifed -13 ;5311L111t 1- cafenu1h1 electrlclty

to the “'1”1 'HTCic, “0 ;Y' 1W1'Fn? ‘TT CJL:“syZL:n 1f 1343,
b

r. A V ‘ 1 _ a O r. O _ O ('I O Uvfi‘ I '1 _I _. _

f resecs 1?! r1 c*‘ . ‘ct *1 01 ldla. 11113 elsc1ss-

HT 2 1 1 n 1 1L 2 ‘ «~- - 2
1t " 3193: f-~t “\1no—e1ecerlc cevelcpxent us an

- ,_ . 1. ‘ n- .1- - 2 1.2. ‘ L. 1 2 12 fl .1 1
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