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Generel Introduction to the Problem:

General conditions of food and agriculture
in Indla. Femines. Early agriculture
progress.

Need for Thils 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.

3, To study the methods employed by the
Covernrient and private agencles in the
extenslon of electricity to the American
farmse.

4, To study the soclal and economic importance
of rurel electrification in the United
States.

5, To study the various possible uses of
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6. To study the cost of ownership and opera-
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8. To conditions
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the extension of electricity to the farms
in Indla.
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and the statistics avallable in the field of
rural electrification in India and in the U.S.A.
The data i1s 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.
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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
end 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

E India.
g Method of Procedure:

In the earlier chapters of this text, a study

of the rural electrification and the methods
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PREFACE,

Thls book 1s dedicated to the millions of farmers and
landowners In India whose unending efforts towards incregs-
ed agricultural production during the past centuries have
proved inadequate for the minimum needs of India. It is g
maiden attempt intended to bring to the people of Indla
the knowledge of the benefits of mechanical methods and of
using electric power on the farm. Besides, 1t outlines
the most suitable methods of promoting the use of electri-
city on the farms in Indisa.

The objects, need and the scope of this work are clari-
fied in the introduction. DBefore writing this book, the
author has had an occasion to travel in more than twenty
States of the Unlon. Observations made during the tours are
included in this worke. Wherever possible, photographs have

been included to give clear and picturesque Impressions to

the readers.
The text of thils book deals with the development

83pect 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
PMurs] greas. These fundamentals are arrived at by studying
the various stages of the development of rural electrifi-

cati‘3n and the methods developed as a result of the experi-
flce g gained in the United States. An attempt is made at

applyning these fundamental principles to the existing agri-

cultllzﬁal 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
Americen farms are Indicated in preferential order, Ap-
proximate cost of the appliances and the equipment necessary
for the household purposes is calculated showing slectrical
energy required for thelr operation.

Probable obstacles in the way of electrification of

Tura]l India are outlined. Factors essential for the exten-
S8ion 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 sare
indicated., Finally the future of rural electrification in
Indig 1s indicated in the concluding chapter.

A short summary of this work is given after the con-
¢luding chapter.

The numerical figures appearing against certain words
and DPhrases in the text refer to the footnotes which follow
e Suumary. Quotations have been marked with alphabetical

lettel?a and their source steted against the respective

e .




i11

letters in the literature cited following the footnotes,
Finally a short bibliography 1s given for the assistance
of those who may carry on further study of the subject.

It i1s 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 acopt the mechanical methods of farming and production

and for whose benefit this work is undertaken.

East Lansing, lichigan.,

U.S.A. - November, 1946

1

Go. e Chugani
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INTRODUCTION.

General Conditions of Food snd Agricul-
ture in India:

India has been known for centuries as an agricultural
countrye Due to the slmost unlimited variety of soils,
climate and reinfeall, 1t is possible to grow almost any
crop known to agriculture on the Indlan 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 cattles
This state of affalrs has not been fully explained. Attempts
have been made to plan adequate production. Numercus
cormmissions have been appointed to investigate the causes
of fsmines and suggest remedlies, Experts have been invited
from European countrles to suggest improvements in the
methods of agricultural production. Research institutions
have been set up. In spite of all these efforts, the
acricultural conditions in Indla have not materially changed
from what they were slxty years ago,

Early Efforts of the Government to Re-
Tieve Famines:

The GCovermnrient Depsrtment of Agriculture was first
started in India in 1771, after the severe famine in the
Province of Orissal in the year 1766-57, The fallure of
this depesrtment 1s evident from the great South Indian
famine of 1876-78 1n which 5,250,000 lives were lost in
British India alone. The Department of Agriculture was

therefore closed down in 1378 and a Famine Corm!ssion







appointed. As a result ol the report of the Cormrission

in 1380, the Department of Agriculture wes reopened in
1381, Famines continued to occur, the most important
being the great famines of 1396-97, 1399-1900 end the most
recent famines of 19343-40.

After extensive tours of India, in his report submitted
in 1893, Dr. Voelocker, an expert chemist, described the
differences among the agriculturel practices existing in
various parts of the country as follows:®

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

viz. distinctions of races and castes,

2, Those due to external surrcundings, viz, cli-
mate, s0il, rainfall, irrigation facilities,
availability of manure, grazing and fuel
wood facilities, etc.

3. Those due to want cof knowledcge and education,
viz. diversity of egricultural practices.

Dr. Voelcker stressed the need for high classs agri-
cultural education facilities in India., FHe suggested
establishment of agricultural colleges, research institu-
tions, experimental and demonstration farms and provision

3 e indicated that the

of "Fuel and Fodder HReserves,"
rncial and caste distinctions would ven’sh with agricultural
improvement. Raising of the standard of living of the
peasant population appeared to him essentlal for the industri-
al developreent of the country. tesides, Dr. Voelcier sug-
gested intensive and extensive farming, improvement in land
tenure, menuring and fertilizer practlces, lend drailnsge

and irrigation facllities, cattle breeding, quality of food

crops, Crop disease and pest control measures, rotetion and



end distribution, methods of Iinculry end statistics.

leed for This Vocrk:

Strangely enougk, the conditions in Indla today esre
11ttle Letter then Iin the latter part of tre nineteenth
century described in Dr. Voelcker's report., The Famine
Commission eppointed after the feamire of 1243 under the
leadershkip of Sir John Yoodhead rnade reconmencaticns on the
lines similsr to those suggested ty Dre Voelcker in 1863,
stressing among other things, the need for agricultural
education, irrigaticn, statistics, intensive farmirg, ex-
tensive ferning, crop disease and pest centrcl, and improve-
mrent in manuring end other production practices. An extrsct
from the report of the Femine Enquiry Commission published
in 1945, follows:b

"The food position in relation to population eppears
to be in certain respects less favorable than in 1lu€O.

There is, however, no fully satlsfactory evidence that the
standards of nutrition have declined since that cate.
India, in relation to the existing stage of her industrial
and economic development, 1s overpopulatecd, increasing
pressure cf populaticn manlifesting itself in various ways.,
On the other hLand, the advence of sclence has opened up

possibilities of lncreesing food producticn which did not
exist sixty years ggo."

In the concluding chepter of the Famine Cormisslon's

report, Sir John Woodhead states:®

"In our report we have Insisted that India does not
laclk the materiel resources necessery for advancenent and
prosperity, but these can be developed only by the efforts
of numan 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 1is faced."

As a result of public aglitation in Indla and realiza-

ticn by the governrent during the Vorld Wer II that the







deley in develcpment of industry end agriculture in Indie
was nelther desirabkle nor possitle, esn gll cut program cf
development was adopteC by the govermment. A separate
Lepartanent of Planning and Levelopment was cresteu snd sug-
gestions have been msde to contirue the exlstence of the
Food Department temvorarily created during the war. The
procposed activities of the Lepsrtment of Plenning and
Tevelcpment include a variety of long and short teru pro-
grams for tke develcpment of industry, communications,
highways, various btranches of agriculture engineering, end
in numerous other departwents.

An acute shortage of agricultural labor was experi-
enced in certain parts of India durirg World Viar II due
ralinly to thre development cof industries, enlistrent in the
war services and prevalling diseases snd illness in the
rurel areas., Need for mechanized cultivation was therefore
keenly felt. The agricultural rroduction statistics of 1945
end 1946 indicate a shortage of food greains in India to the
extent of apprroximately four million tons. Based on the
results of the famine 1n 1943, the lives of 12 to 15 million
people are in denger unless assistence Is given from other
countries, primarily the United States, which i1s the only
country at cresent producing appreciably more than its local
requirerentse. Need for meclhianized cultivaticn and the use
of electrical power on the ferms in Indie therefore cannot

be overemphasized.




Objects of This Tork:

The objects of this work may be summarized as follows:

1.

™
.

3e

G

7e

Se

e

10.

11.

12.

Tc 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.h,

To study the methods employed by the Govern-
ment snd private agencies in the extension of
electricity to the Americen farms.

To review tle socilal and economic importance
of rural electrification in the United Ststes.

To study the varicus possible uses of electri-
city on the farms in the U.S.2,

To study the present status end the cost of
owrership and operation of the electrical
appllances and equlipment most corumonly used on
American farms.

To study the future program of the development
of rural electrificaticn in the U.S.A.

To study the srriculturel conditicns existing
in Indla.

To study the extent of electrical energy con-
sumption in India as compared to other count-
ries.

To examine the probable difficulties in the
extension of electricity to the farms in Indla.

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 Indis.




CrAPTER I

Early History of Flectrific-tior in
the United States:

In the Unlted States, rural electrification 1s cf
recent development. "he previcus generaticn of farmers
saw the benefits of mechanized ferming and the adventages
of tractor power as compared tc tne enimal power on the
farm. The present generstion ras seen the tremendous ad-
vantege of electricity on the Americen ferms snd in the
farr1 homes.

Electricity was introduced Into the United States in
the latter part of the nireteenth century. The first cen-
tral station service wass sterted in New York in 1882 by
Thomas A. Edison through the generating station et Pearl
Street, New York, N.Y. Until about 191C, the electrical
installations in the country were designed for 2,200 volt
trensmission. Long distence transnrission was alrost im-
possible at such low volteges. 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 distences
at high voltsges. These high voltages were stepped down
before distributions at low voltages. The highest trans-
mission voltage since achieved 1s 287,000 volts at Boulder
Lam supplied by the Bureau of Light and Power 1n tre city

of Los Angeles, Cal. over a 270 mile trensmission line.
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The Committee on Electricity in Rural
Districts:

In 1911, the Committee on Electricity in Rursl Dis-

tricts appointed by the National Electric Light Associa=-

da

tion submitted its formal recommendations as follows:

1. That the U.S. Department of Agriculture be urged
to get out a bulletin on the use of electricity
on the farm. 2
2+ That resolutions like those adopted by the Nation=-
al Natural Gas and Casoline Engine Trades Associa-
tion be sent the Secretary of Agriculture.

3. 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
agriculturel colleges and the U.S. Department of Agricul-
ture in their propaganda. They recommended the supply of
electricity to the farms at the ssme 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.

The First 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 sgreed in opinion,
to the advantages of farm electrification but were unable
to supply electricity to the farms except at prohibitive
Cost g5 would be permitted by profitesble 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 rurel electri-
ficetion was aroused. This was the begirning of the first
rural electrification campaign.

Ineffectiveness of tre First Csmpaign:

" As a result of the efforts of this cempeign, the Gov-
ernment propaganda and the technical develcoprents in elec-
trical engineering, electricity wes extended to a few farms
scattered all over tke United Stetes. Statistics were com-
plled. It was found that in 1924, only 2.6 percent of the
farms in the United States had central stetion service.

At thet time, a very neglliclitle percentage had individual
genereting plants. The progress in rurel electrification
fell short of the expectations. The primery cause of the
ineffectliveness of the campaign was the lack of knowledge
end education among trhe farmers regarding the mirsculous
benefits of electrlical energy. Detalled description of

the causes of the fallure of this first effort are discussed
in tre next chapter.

The Committee on the Relsticns of Elec=
tricity to Agriculture:

Soon after the widespread asgricultural depression in
the years following the First World War, the need for in-
creased agricultural production and falling prices, gave
impetus to the use of electricity on the American farms,

In 1923, a Committee on the Relations of Electricity to
Agricylture (CREA) was appointed from smons the members of

National Electric Light Asscciation and the American Farm
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Bureau Federation. This Committee wss rrimsrily a fect-
findirg Committee with headquarters at Chicago. Later,

the CHXFEA consisted of tre representatives of mesnufscturers,
UeS. Departments of Agriculture, Commerce and Interior,
American Socleties of Electrical and Agricultural Engineers;
Power companies; American Farm Bureau Federation; American
Home Economics Assocliation; Ceneral Federstion of Women's
Clubs; National Assocliaticn of Farm Equirment Manufac-

turers and individual manufacturers.

The Second LRurel Electrificetion Cam-
paign:

The formation of the CREA earmarked tre second all

out attempt to exsmine the possibllity of electrificaticn

of the farms in the United States. The general trend of
thought of the memters of the CKEA was towards private
ownership of public utilities raether than Federal or State
Control. They firmly telieved that goverrment control would
be ineffective 1n economic problems, The CREA therefore
embarked on a farmers' educational program. Various methods
of education were adopted such gs extension bulletins,

new letters, technicel bulletins, trace journsls, press
articles, ennual reports, etc. Agricultural Experimental
Stations were established st the Ajricultural Colleges in
most parts of the country end 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 cooperastion of the teaching staff of



agricultural colleges which were already ecstel:lished,

Twenty-seven different states apvointed such com~-
mittees (CREA) for similar activities in the respective
states,

The Filrst Experimertsl Rural Electrical
Line:

The first experimentel rural eleétrificetion line was
installed in tle State of linnesota under the Red Wing Pro-
ject in 1923. It was 6.3 miles long and cost 1770 per
mile. Results Indicated that the energy consumption cost
varied from neerly 407 per K.V. hr. if the montkly power
consumption did not exceed 20 L.%W. hre. to 5.0¢ per Z.'.
hr. annroximately If the monthly power consumption exceeded
300 K.We hre For the year 1924, the average electrical
consumption for eech family supolied from the Red Wing Pro-
ject was 151 L.W. hre. per month at an aversage ccst of 10,28¢
per K.%. hr. dellivered to tre customer.® In 1227, the
averege monthly consumptlion per custcner for the same ex-
perimental line wss 265 K.W, hr. at an average cost of
6.46¢ per K.7", hre These costs were however still too high
for the farmer.

Extinction of the CIVA:

After a ten year struggle with the question of rural
electrification with the surport of the utilities, the
CLFA begen to dwindle, nct teceuse it had failed but be-
cause its Job had been donee. It had pioneered the electri-
ficetion of rural America. The public interest was aroused

by the prelimlnery findings of the CRCA indicating veast

10
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scope for rurel electrificetion In the United Ctetes. Ly
1532, the Rurel Blectrificeticn Adninistration red come in-
to exlstence., It hed vegun the wide-spread ol promoting
the use of electricity on the farms all over the ccuntrye.
The continusnce of the CITA hac therefore l:ittle use. It
was therefore trat the CIEA was formally clased dovn in
1539, The experimental wcrk was however continued st the

agricultural colleges,.

Two Schools of Thought:

The economlic condition of the American farrers in the
thirties was depressing. The authcrities widely declared
thet for the economic and social rehabilitation, rursl
electrification was the first essential. The utility
companies could not relleve the situation on profiteble
business vesis. At this stage there were two schools of
thousht. The utilitlies suczested a raise in the n=tional
level of ferm inconie to a point where electriclity could bhe
supplied to farins on profitable tusiness termse. The
agricultural authorities vehenently telieved tlat the cost
of electrical service must ve lowered to a point where the
fermers could rsy for it at the existing level of Incomes
and thus lrcrease their incomes, President Franklin D,
Roosevelt was inclined towards the lstter school of thought.

The Turning Polnt in the Government
p\_.-oc —
Efforts:

Subseguent eflorts at rural electrillication witha the

Presigent's suppert wers on a natlon-wide scele. [ederal






funds were sousht and granteds Tris change In the Iinan-
clel aspect mewited the turning point In tie Covernment
efforts and rejuvenated tre rrosress of rursel clectrifica-
tion in the United States.

Yeed for Tecersl Ald:

sy 1935, the sponsors c¢f rural electrification heving
tried for over 20 rears, the various methods of extend-

ing electricity to the ferms, nad come to belleve tiet feder-
¢l aild was essential before the ferrmers could enjoy the
tencfits of cheap electrical pover, The reveated attsipts
for the electrification of American farms before 1535, had
served one 1lmxportant purpose; thet 1s they created a nation-
wide interest 1n rural electrification and convinced the
Power Supply Companies as well a3 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
sccomplishment end formed the basis of later developments

in rural electrification.

Creation of the Rurel Flectrification
Administrstion( (WA):

Due to pressure from popular national organlizations
such as; Americen Farm cureau Iedzration, Netlionsl Grenge,
ete. and the national need for rural electrification, Presi-
dent Goosevelt soliclited allotment of funds from Congress
for pural electrification as an emergency relief project
to relieve unemployment end to promote private and publlc
business enterprise. In the Taergency [lellef Appropria-

tion Act of April 3, 1935, the Congress approved 100,000,000
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for rurel electriflication. On Ley 11, 1325, the Lural
Electrification Adiminlstration was created to rromote the
generation, tronsmission and distribution of electrical
energy 1n rural aress.

Procress of Rursl Electrification Under
the itLA:

At this stege, rursl electrification in other coun-
tries such as; ¥olland, _el; lwi, Yorway, Sweden, Denriark,
“rence, GCermeny, the netlerlsnds, Austrelia and Yew Zea-
land had greatly acdvanced rasnzing from 50 to cver 100 per-
cent of the total fearws as compared to atout 11 percent in
the United States. In the vicinity of Ontario, Canads,
the percentage of electrified farns was in the nelghbor-

hood of 15,5,

e Rural Electrification Coopneratives:

Tn the Unlited Stetes, the state of Washington had the
lead in rural electrification. Several non-profit electric
cooperative companles were estatlished. These comnanies
purchased power from the centrsl municlpal generating
plants and distridbuted it among themselves at comparative-
ly low costs. In the state of Washington these cocperative

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

iLe .t @

per K.%., hre. end were abtle to distrivbute at 37 a I.%W. hr.
Farther East of Washington state, the retell ccsts of
electrical energy were a little higher ranging from 3¢ to
5Z a K.%". hr. By the end of 13935, thirteen states ex-
pPerienced the birth of rural electrification cooperatives.

In 11, 46 such cooperatives were established on non-profit-
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able basils.

The Rural Electrification Act of 1236:

On iay 20, 1936, the Congress pessed the Norris-Ray-
burn Act extending the life of RKEA by 10 years. The ©till
was introduced in the Senate by Senstor George %, Norris,
of Nebraska, and in the Ilouse by neoresentative Sam Xeyburn,
of Texas; nence the name., Under the Act, the REA was made
a confirmed lending agency of the Federel Covernment under
an Administrator appcinted for a period of 10 yesrs at an

annual salary of ;10,000.

The Functions of the TFFA:

The REA was authorized to make loans to persons, cor-
poratlions, States, Territories of the United States, muni-
cipalities, cooperatlives, non-proflt organizations, peoples!
utility districts and associations or companies organized
on limited-dividend basis, up to a maximwa of 40,000,000
apportloned among the States. Loans were to be made
agalnst adequate securities for financing construction and
operation of generatlrg plants, transmlission lines and
distribution lines for supplyling 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 purchese end installation of electri-
cal and plumbing equlipuent. Preference was to be given to
the needs of public and non-profit organizations, companies
Oor podies. The loans were to be anortized within a pericd

of 25 years, This period has been extended to 35 years

- —







under the Department of Agriculture Organic Act of 1344.2
Under the provisions of the Act of 1936, the REA was

to make loans at low rates of interest. In 1936, these

loens were made at 3 percent interest. The rate of interest

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

of interest has been lowered to 2 percent.®

The Administrestors 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 1937, Mr. John M. Carmody became the Administrator. In i
1939, when Mr. Carmody was appointed the head of the Fed-
eral Works Agency, Mr. Harry 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
Re Wickard the former Secretary of Agriculture has been
the Administrator of the REA.

The Basis of the REA Programs:

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 oppositlion and what measures were
taken to overcome it, are dealt with in Chapter XIII.

Under the Reorganization Act of 1939h, the REA was
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brought under the Department of Agriculture. Fenry A.
“allace 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
regioﬁs of 100 to 2,500 route-miles of rurel lines. These
regions covered from one to flve counties.

The Task of the RFA:

The main task of the RTA was to keep the rates low
enouch to be within the reach of farmers if the REA experl-
ments were to be successful. To the industry this task
seemed Impossible., Lut the REA did not give up. The crea-
tion of the REA was based on the assumption ﬁhat rural
electrification was possitles And why not? It had succeeded
in several other countries such as; Norway, Sweden and
Germanye. An English poet once wrote:

"He, poor fooll
He didn't know
It couldn't be done; so

He went shead - and did iti"

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

fication and did it.
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CHAPTER II

The Main Obstacles in the Developrent of
Rural electrification in tne 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 vroductlion, transmission and
distribution, etec. In its report in 1934, the MNisslssippi
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 beceuse of the unnecessarily expensive line
used, onerous restrictions covering rurel line extensions,
and high rates".l

Lack of Engineerins 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. Thls 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 tefore
being "stepped down" for distribution purposes. Further
engineering developments made 1t 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 Fermers:

Second obstacle in the way of rural electrification
was the ignorance of the common farmer as to the usefulness
of electricity on the farm. Ie 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. T11ll the trirties, 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-
triflcation was economically possitle 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. lore experimental stations were established, Demon-
strations and falrs were held in the States and counties
to demonstrate the use of electrical equlpment and appli-
ances. The public was kept informed of the new develop-
ments by 1issuing news letters, broadcasting programs, ex-
tension bulletins, technicel 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 conditlons. 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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Flge 3. 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
mede little headway until the late thirties. One of the
maln 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 installetion of
the trensmission lines and distrivution leads, for the
wiring end equipment etc, The farmers dld rnot use eﬁough
electricity to justify the expenditure involved in the
installation of electrical service on individual farmse
Adcded to this was the hizh cost of power consumed as dls-
cussed in the previous chepter. The power companied lcwer=~
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 nationallzed and the REA
created in the later years, the farmers began to consume
more electrical power on thelr 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-
panies and farm Organizations:

The attitude of the industry had never been opposed

to rurel electrification.s The utilities were however, un-
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able to cooperate unless the returns were ot least to ray
the cost of supplying electricity to tice rural aress.
They cooperated with the farm organizations snd the CHEA
in solving the problem. As mizsht have been expected,
thelr efforts achieved only a limited degree of success.
Unless the cause was supported by publlec funds, extensive
rural electrification could not be expected.

Ultimately the Iederal funds were made available, An
Emergency Relief Avpropriatlion Act was passed in 1335 mak-
ing an ellotment of 120,000,000 for the creation of the
Rural Electrification Administration (ZFA)e The aims,
objects, functions and powers of the 3WA have becn dealt
with in the previous chapter., riurther appropriations have
been made Irom time to tlme for the functioning of the REA
and its numerous projects, Until June 30, 1945, the total
appropriations amounted to ;564,968,134 including those
for the fiscal year 1946 ending June 30, 1946.j

Opposition from the Utilities and the
States:

Under the Emergency Rellef Approprietion Act of 1335,
the Rural Electrificatlion Administration was an emergency
orgerization for unemplceyment relief, In bringing about
quick relief, the cooperation ol the Industry, States and
the public farm organizations wess essential, The Ctates
gave a hearty welcome to the T4 at the tinme ¢f its birth.
“ut later, at the instsnce of the utllitles, they did not
agree with the Administrator's prlen of ection, Several

States declined to ccoperate. Instesd they opposed and
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created barrlers in the wgy of T7A progrars.

Undefined TLaws Ex:
States:

,~
9]
ct
e
jad
oy

Some States gave the rurel elesctir’cel ccoperatives
tre same consideraticn as they gave Lhe pullic utilities,
Thus they clainied reguletory powers cver the 1NA coopera-
tives. Others claimed no reguletory powers cver them
since the genersl statutes of the States autkorized non-
proifit organizaticns cf various kinds. Some Ztates asuthor-
1zed tre rural electricel cooreratives ty speclal statute
while otliers declared such cooperatives unleswful. Thus
while the installations of trensmlssion end distribution
lires by privately ovried utilities Fad the State facilities
in tke form of the right of eminent domain, the "EA pro=-
gram was hempered by varying laws in different States.
This confusion wgs tecause thre nation had the develorrent
of rural electrification with unexpected specdi. The States
were not prepered for the propcsed revolutionary changes
of rural electrificatlon snd the LKA progrems.

The power ccripanies tencded to estaklisl monopoly cver
power supply. To a certain extent, they had control over
the private or municipal competitione As such in tke cearl-
ier stages they succeeded In preventing the entry of =EA
in certaln States e.g. New York, Ehode Island, Connecticut
end lassechusetts. In cases trought tefore the ccurts in
various States, the judgments were inclined to favor the
ceuse of rural electrical cooperatives and excuse them

from the State Supervision because of the futility of

o
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supervision over such non-»rclit organizations,

Recently as a result cf prolcnged conflict over the
questicn of the control of Putlic UtiIlity Cormission over
the rural electric coorerstives in Ilew York State, Fural
Zlectric Cooperative Act was passed In 1042 to exerpt the
rural electric ccoperatives from the Cormission's control,

The utilities feared that the competition with thre
£BA would be detrimental to their business interests. It
was explalined tret there was no conllict of interests Le-
tween the utilities and the EFA since the rursgl electrical
cooperatives were nainly consumers of electricity and 1t
was for the industry to supply electricity to the coovper-
at’ves et the rates which the fermers could paye. Despite
thhe utilities ccntinued to oprose the efforts of the THEA
in the electrification of Americen farms,

"Spite Lires" Construction by Power Com=-

Eanies:

In the earlier stages, due to its right of eminent

domain end priority of interests with the State cfficisals
and highway cormissions, the Industry blccked the way for
the REA sponsored rural lines. In several cases the power
companies instelled shnort distences cf rew llnes - more
expressively called "Spite Lines," - to cbstruct the pro-
posed REA lines.

The Right of Way Problewms:

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 telegrarh end telephone lines. In such cases of
State oppositlion, the farniers coorerated and pssced the
lines through their farms.

The Ultimate Victory in Cverccming Opnposition:

In the continued struggle with the industry, tre
ultirste victory was wen by the RiIA, Alwost all the legel
rroceedings were decicded in favor of thre electricel
cooperatives, This enaliled the IFA to work 1its way into
more States every year.

Uniform Lews for Z“ural Electrical Coopera-
tives:

The time factor teing of ecserice in the unemplcyment
relief work of the RFA progrems, 1t wes considered necess-
ary to have unifiorm laws all over the United States with
regard to the IFA cooperatives. The 1dea of uniformity
of laws was not entlrely new. The Fublic Vorks Adminis-
traticn had succeeded in getting uniform laws passed in
severgl States to facilitate PVA projects. Two of these
projects provicded for the creation of 'farm electrification
cooperatives' and 'public power districts!',

The REA therefore proposed and succeecded in getting
approved the Rurel Electrificstlion Act in 1¢3S. The act
exermpted the rursl electric cooperatives from regulation
by the State Cormlssions, and gave them wice powers in-
cluding the right of eminent domeine It has since been
adopted in mcst of the States of the Union. At present
there are only three out of 48 states which have no rural

electric cooperatives, viz; Connecticut, Rhods Tslend



and )assachusetts,

Flzshting the Problem of Interference
With the Telephone System:

A problem of englneering nature was experienced in
the extension of rurel electric lires to tre farms. This
was the interference with the telephone system. There thre
rural electric lines ran parallel to tre telephone wires,
the latter picked up induced volteges 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 deslign of telenhone lines tris irter-
ference 1s eliminated., Some o0lc telephone companies de-
mended electric coopergtives to pay for moderization of
telephone lines to prevent Interfererce with thelr system.
They had the support of the power companies interested in
the elimination of electric cooperatives. The RUA legal
steff fought and won against all this opposition which re-
sulted in its penetretion into almost all the states of
the Union.

Reduction of Costs:

Before tre birth of the LHEA cocperatives, the customers
had to pay for the initial cost of the installetion and
distribution leads to thelr ferms. This cost was 1n the
neighborhood of ;2,000 to 2,500 per mile of electrical
1line. 2esides the customer had to pay for the mairtenance

of the installation. The companies charged tre malntensnce



cost amounting to about 8 percent of the initisl cost of
the entire instsllation annually. Taking for exemple an
averege of three custcmers to a mile5 of the electric line
which cost an averege of 24,000 ver mile, each farmer
invested .800. of his valuable capital. Fis annusl ex-
penses for maintenance were:
Interest at custonary
rate cf 6 percent on )
+800, 48400
laintenance char;e by the
power compenles at per-
cent on the initlel in- )
vestrent viz. 3300, 64,00
+112.00
The cost of electrical energy for a low - marginal
consumer (l.e. a customer using 100 K.,¥, hr. ver month)5
was about 127 per K.V, hr., that is 144,00 a year. Thus
a low-merginal cornsumer had to pay 256,00 for 1200 K.V
hr. energy consumed ennually or 21.33¢ per 4.,". hr.
Tor a well electrified farm, the monthly consumption

of electrical energy averages around 500 K,V, hr. For

such increased consumption, the energy cost was acout 6.00¢
per K.wW. hr. In the example above, the cost of electrical
energy for a 500 K.VW. hr-a-month consurer would be ::360.00
for 6000 X.W, hr, energy consured annually or 7.87¢ per

¥.¥, hr. nesrly including maintenance expenses.6

The main tesk of tre REA wes to lower this enormous
cost of electrical energy. The only metkod to gain the
farmers'! favor was for the XEA to sunply electrical power

within tre economic reach of an aversge farmer. The task







was bodly aprroached with the result that the &TIA coopera-
tives were supplying energy = 47 per E.V. hr. Even prior
to the creation of the A the TVA started in 1833 was
cherging a maximum rate of 37 per x.%, hr. for dorestic
purposes. These retes rave progressively decreasec. In
sorie cases they have been reduced to less than 2¢ per K.W.
hr. How the REA was atle to achlieve these low rates sounds
mysterious., The reriaining part of this chapter will throw
some lishts on that mystery.

The Develorment of Engireerins Skill:

A factor of prime importsnce 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
apert instead of 200 or 250 feet spacling in practice before.
Conductor wires were redesigned to last for 25 years end
resist verying weather conditions, winds, rains and snow.
The conductors had to be strong encugh to support their
own weight in all weatier conditions, The use of creosoted
pine poles instead of the cedar poles snd Introduction of
steel reinforced conductors lowered the costs appreciably.

For trhe small farmer, the cost of the transformer<
and meter had to be lcwered. 600 watt transformers were
therefcre introduced instead of the 1500 watt transTormers
in use before. Smaller meters were invented by the rural
electrification engineers. Lerge crders for the transform-

ers and meters were placed by groups of ctoreratives thereby
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saving in cost. The new meters had a snsll test licht.
In cese of trouble, if this test light wes still in
order, probably only the local fuse rad tlown out which
could be replaced witkout exrert service., This saved
service expenses to tre farmer. The introduction of
cyclometer meters furtker lowered the meter costs. The
farmers could resd thelr own meters and keep records on
a2 card. Only periodical checking was necessery. This
saved expenses 1n employing meter readers.

Standardized Distributlion voltages for
REA projects:

The rural electricsl cooperatives purchased electri-
city from the power corpenies which often have varying
transmission voltages. This requires different design for
all installetlion equipment including transformers, fuses,
meters, insulators, lightening arrestors, etc. for various
cooperaetives. The RLEA standerized the distribution volt-
aces et 7200 for all REA cooperatives. This enabled the-
TEA cooperatives to place large orders in groups for their
requirenents.s The manufacturers could forsee the needs cf
tre various cooperatives and reduce costs by way of mass
production of tre installation.

Loaens at Low Rates of Interest:

The terms of the creation of the REA were based on low
rates of interest tc be charged on the loens made for all
rural electrical projects. The lcans were nade to the
cooperatives who in turn made loans to their members. The

rates of interest at present ciiarged on such loans 1s 253







as egainst 6,0 on customary lcans. This in it

n

elf results

4

in an annual savin_s of nesrly “20,000,700 tc tre rural
electrical users.

Reductions in the Retes of TInsursence:

Under tre Federel Covernment laws, Workmen's Conpen=
sation policies are to be taken out Ly contractors during
the instsllation of the rural electric lines. These
policies are to be talien over ty the cooperatives when
the instsllation work 1s complete. 2y new laws, 2F
cooperatives were granted special insurance classification
which reduced not only tkhe premiums against the Torkmen's
Compensation policies but also those against contractor's
performance bonds, public liabllity and property damage,
and fidelity bonds from 25 to 50 percent annuslly.

The quality of installetions was improved so as to be
more safe and long lastinge National electric safety
codes were strictly adhered to. Trkis induced trte insurance
companies to reduce fire insurance premiums. This saving
in insurance premiums alone amounts to severel million
dollars annually which ultimately reduces the cost of elec-
trical energye.

Partial Exemntion in Taxatlion:

In most of the States, the rural electrificetion
cooreratives were subject to the usuel taxation es was im-

posed upon the vower conpsnles. Some States like lissis

n

ippl

and Xentucky excused electrical cooperatives frorm taxaticn

entirely. Other states grented them partial relief from
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taxes, e.;. Vyoming, Loulsisna, Iows snd Colcradc. The

SEA urged only partisl rellefl from texetlorn 2ad recoriend-

D

e’ thet the electricrl ccov

o

ratives be taxed accorcing to
their atllity to rey. Thre reduction in tares was ancther
trench chorped off tre tree.

Reduction in the Actual Cest of Con-
struction:

Tre next melin itew of cecet reducticon 1s the cost of
actuael ccenstruction vorks Ilew construclicn techniques

were devised. Tre 'moving telt prirciple! of construction

<
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which hes teen so well developel In ti.e automohile and
other Industry in the Unibted Statss and Zuropean countries
was adonted. The only differerce wos that Instead of a
moving telt or chain pessing along a line ol worlk:en, a
gseries of crews of worimen woved along the road. Uncder
this principle the entire labor is divided into smzll crews
of speciallzed groupse. Each group is sent out along the
line of construction iIn waves. For example the staking cr
layling out of the line starts first. ‘When the staiting
crew has had enough lead, hkole digoing crew feollows. Then
follcws a batch of werkers distributing the proper size of
roles alcng trhe line of stakes or holes. Another batch
attaches accessories such as; insulators, bolts end nuts,

trackets, etc. to tne poles. Tiien follow the crews lor

setting poles, stretching wire, sttaching

= trensforners,
conrecting branci lines, etc.
This methiod of construction is also referred to as

'Streamlined Constructlon's It gilves better turnout of
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work and increases e ficlency Ty nesarly &0 vercsnt.

o ..

The Crounine Flens cof Coonerstives:

The cost of wiring, plumding and ihe purcrase of
aprlisnces had to te ovrou it down next., The reduction in
these items was possitle only to a certsin extent by the
crouping plaons such as; 'group wiring plan', 'srcup dlumb-
ing plaa', group purchasing plan', etcz. The distribution
voltages were standardized. Thils made the design of
appliances uore uniform and mace btulk wanufacture of elec-
trical appliances rossi™le. 2Zoth these factors coupled
with 'group purchasing plan' reduced the cost of tre
appliances to a certalin extent,

Alds to the Consurmers:

Lside from these efforts of the CGovernment directly
aimed et reducing the costs of electrical ener;y, alds were
glven to fera consurers of electricitr. These elds were
in the form of direct finenclal help, relieving their
personsl real estate iroperty from liabilitles of the cooper-
atives of which they were members and in several other foras,.
Some of these alds to thie consumer are described in this
chepter.

The rurel electrical croperatives aim at helping those

farmers who are willing to help themselves. RTA was formed

not to give in charity or donations but to make secured
loens for rural electrification. Loesns were therefore ziven

to the cooperetives only against mertgages on the electrical

lines. The mortgages were not on the personal or reel esteate
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property of tlre members of the ccoperetives recelving
the loans.

In the case of cooperstives wios2 securitices were
not enough for the lorns songht according to the reguire-
ments of the RTA provis'ons, the T, staff devised sslf-
help cooveratives. The object of trese self-helo cnopera-
tives was to reduce the cost of Installatlon and wiring
thus reducing the amounts of loans necessary from the XEA.
Tre reduction wes brou ht atout by emnlcying the coovera-
tive memwers for laktor work, cutting poles, etc., snd
pPlecing wiring contracts with cne engirneering firm by group-
ing system. The costs having teen reduced, more of the
neishboring farmers were 1ikely to cooperate thus raising
the memrership of the cooperative which thereby would have
becn recognition.

Thils type of cooperatives are still ponular with the
less prosperous communities. They sre unigqus in their
Working end ere less likely to be found in the more pros-
Perous communities.

.VV"“ E‘ Y > e
g}:glnlub the Farmers:

The farmers aend the managers of cooperatives had to
be tprsined in the proper use of the electrical equlpment,
Safety codes, first ald, etc. This was done by holding
tl?aining classes, short courses and conferences with the
help or tne educational institutions, the Amerlcan Red
CPoss, etc. Farm Equipment Tours end Travelling Caravans

demonstrating the safe and efficient way of operating




electrical equipwent were organized at convenient centers
for the farmers. Exhibits were dlsplayed at the county
fairs and State falrs and the use and operation of the
electrical appliances and equlrment explasined to the visi-
tors.

"inancial Asststance to the Farrerss

As regards the financiel eids to the consumers, the
Electric Fome and Farm Authority (EFFA) financed the pri-
vate purchases of the more expensive electrical appliances
and equipment, The FHMA peys for the initial cost of pur-
chase of the cuatomer's equipment and recovers from him the
full amount with interest in installments. The customers
pay the monthly installments slong with the monthly elec-
tric bills to the cooperative or the utility es the case
may be. The cooperative or the utility credits the amount
Of the monthly installments in the accounts of the EHFA
until the amount 1is fully paid by the customer, The E:iFFA
borrows its money from the banks at customary rates of
Interest and is a self supporting orgsnization without
Federal appropriations.

Ekzgearch in the Economic Deslign of Elec-
Erical Equipment:

The manufacturers and the American Society of Agri-
Cultural Engineers collaborated in the desizn of electrical
€quipnent and aprliances suited for the farmers' needs.
The manufacturers cocoperated with the CGovernment snd em-
Ployved experts for research in such design work. Criticism

has reen levelled against reseerch work by the manufacturers
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on the grounds thet they know little about tre fsrmers!
needs and are more intereztsd in their selling ceampalgns,.

At present thercfore, the rarmers' representatives are
called to cooperate with the mwmanulacturers, American Soclety
of Acricultural Engineers and the Government repreccentatives
in planning the develuprent programns. Several new pleces

of farm electrical equiprment such as; gresin elevators, milk
coolers, refrigerators, chlck brocders and what not have
been designed keeping in mind the items of iInitial cost,
energy consumption and the fermers' needs. Improvement

work 1in the design 1s 1n orogsress by the various manufac-
turers and the Covernment experimental stetions.

In seversl instances, wherever possible within limits
of safety, the farmers are advised to use home made equip-
ment such as; water heaters, water tanks, plg brooders,
Portable motors, etc. Instructions regarding construction
of such nome made equipment are issued throuch extension
bulletins and exhibition of modsls at the state and county
fairs, in caravans, etc.

In case of inventlcns made by the RLA staff, the
Covernment secures the patent for the inventor in his nsame.
The Government departments are entitled to using the in-
Vention withcut peylng royalties., In case however, private
companies use the invention, they pay royalties to the in-
Ventor in whose neme, the invention is patented. Thus the
REA electric cooperative members receive the benefit of

the inventions free of coste.
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The research work started by the CAEA 1s still in
progress at the colleges and the universities. A4s a re-
sult of these researches several pieces of new electrical
. equipment have been dssigned., i.ore staff 1s being employed
every year. DBesides the colleges, the administrator of
the NEA appoints Student Engineers who are gualified
graduates from universities and cnlleges for research work.
by this method researcn work has been speeded up in vari-
ous problems of rural electrification,

The United States Extension Service:

All these measures are in progress even today in vari-
ous parts of the United States not only 1n the development
of rural electrification but also in several other fields
of development such as; englneering, agriculture, home
economics, etc. A well orgenized Extension Service is in
Chsrge of this educational worke The United States Exten-
Sion Service i1s a part of the Federal Department of Asri-
Culture and operates on a network system controlled by the
Federal Director of Extenslion at Washington, D.C. It works
In cooperation with the land grsnt colleges established in
almost all the states of the Union.

The United States Extension System employs various
Meagns of educating the farmers in agriculture and home
€conomics developed through years of experience. Extension
bulletins, technical bulletins, press articles, short
Courses, conferences, lectures, 4-E Club projects for boys

and girls, caravans and radlo programs, employment ol State

33



end County leaders, home dermonstration sgents, extension
specialists, etc. are some of the msthods employved in the
United States Zxtension work,.

On account of the well organized FExtension Systen,
excellent highways and a well developed conmmunication svstem
es existing in the United States, it is possible for the
natiocnal leaders to reach the rmost distant rural population
just within a few hours. ‘hatever men and materials the
nation may need in time of any emergency such as war, epl-
demic, drought, famine or flcods, the cooperation of the
entire nation could be obtsired almost at once through the
Extension Service.

Uniformity of Administration and Accounting:

A very 1lmportant fector 1n the successful reduction
Oof costs was the uniformity of admin!stration. A scheduled
management was planned for the RFA cooperatives, A uni-
form system of accounting s worked out by the Fedesral
Power Commission snd the General Accounting Office was in-
troduced. The forms for contracts, budgets and auditing
were standardlzed. Thls standardizaetion saved much time
in the comparison of projects, preraration of consolidated
Statements, etc. Contract werk was simplified and vrojects
&ccomplished with more speed.

This uniformity of administratlon was possible primar-
11y 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 capsble administrstion.
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CrLAPTER I11

The National Importesnce of Pural
Electrification:

The vast country of the United States has been in a
constant state of development &nd progress. The rural,
agricultural and industrial enterprise has developed by
leaps and bounds on account c.l the tremendous natural re=-
sources and a United effort Ly the people. The method of
government of the country Las greatly accelerated the
Neation's progress on the whole. The inevitable oprosition
from the utilities hes not stood in the wey of rurel pro-
gress of the country mainly tecsuse the cdevelopment pro-
grams are too far overwhelming 1n magnitude.’ Nation-wide
Scale cof programs and unifled erfort are the two funda-
mental secrets of success of the development programs,

Rural electrification has beer a nation-wide enter-
Prise, the social and economic importance of which was fore-
Seen by the national leaders. The aims of this enterprise
has been to bring comfort and happiness to the farmers!
homes all over the country. The farmers! welfare being the
backbone of a nation, the spread of rurel electrificetion
could not be prevented.

Social Significance cof Rurel Flectr:i-
fication:

The presence ol electricity on the farm hss an import-
ant social significance. It links up the rural areas and
facilitates the general uplift asnd development of the

country. It promotes the soclal end cultural contacts
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among the people of the rural areas on the cne hand and
those of the rural and city aress on tre other, 2y the

use of electricity the extension work end the education

of the farmers made ¢asy and more complete. The presence
of adequate telerhone, telegraph and radio communications
in the rural areas 1s a definite asset to the extension
workers in reaching the rurel comnmunities and In esteblish-
ing a link between the farmers and tle outside world.

The work performed bty electricity, heing safer, guicker
and less exhaustin;, the rurel cormmunities and farm famil-
ies get more lelsure hours for social and cultural contacts
among the rural nelghborhoods. Thls makes life on the
farms and in the villages as d-olightful and comfortable
as in the towns and cilties tlhereby elimineting to a certain
extent the rival feelings among the clty residents and the
country folxkse.

The presence of electricity kelps in improving the
health of the people. The electric lights, hot and cold
running water end good dralnage and sanitation, are but a
few essentials of health brought within the reach of an
average farmer ty rural electrification. In case of dis-
€age or epidemics and in hospitals, there i1s no handier
Combating tool than electrlcal power. [or example in the
Sterilization of apraratus, x=-rays, surgery, excavating
and in numerous other processes, elactricity finds impcrtant
usesg, Without electrical power, erffective control of

epidemics and disease wculd be almost impossibtle. Thus
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rural electrification adds considerably to tre lon_evity
of the rural population.

Feconomlce Significance of lurgl Flec-
trification:

In the field of natlonal economics, rural electrifi-
cation has proved useful In rer2 then one wey. With the
Increasecd education through extension service, knbwledge
avout improved metiods of farming and weatker forecasts
¢civen to uim over the radio, through the press or news
letters, etce, an American farmer has been found to meake
better use of hils finances, lator and the services offered
him by the uvtilities., This adds to Lhe wealth of the
Americen farmers thereby adding to tkhe wealth of the nation
as a whole,

The trends of tle industry in the United States as in
almost 2all other countries vhere industrial developments
took place, nhsve been towards centralization, which has re-
stlted in overpopulation of the industrial centers end for-
netion o0f slwn districts in tue hearts of the cities. The
modern thinkers on industrial and economic matters have
thererope recoruiended decentralization of the industry all
OVer the country. FPursl electrification hes played and
will pley its pert iIn thls industrisl re-stuuffle, A survey
0f the farm users & electricity shiows that the develormert
In rural industries is alreaay afoot in preparation to re-
lieve the certralized industrye

The use of electricity in Zurel Irndustries:

Among the farn industries, electricity 1s used for seed



ng, cetton gsinning, cold storage,

cleaning, seed process

sheep farmirg, frult end vegetalble greding, and feor numer-

o - <

ous other purposes. In the forests, it is used fcr wood-

Ch

cutting and sawing, plening, elce.

-

In food industry, it is usecd for ceanning, cdehydret’on,
fruit-packing, mest-recling, slaughter houses, flcur mills,
sugarcsne mills, etce

For mining purposes, rural electrical lines supply
coal, phosthate and graphkite mines, oil pumps, refireries,
roller mills, asrkalt plants, etc,

Among other rursl incustries, electr’city is used In
the menufacture cf vricl, tile, cement and glass including
“igoing shele, store anrnd cther minerels. In clhemical
Industry, electricity finds an importert plece in the nanu-
fecture of fertilizers, paints, varnishes, pigments and
other chemicsl products. 1In textile industry, it is used
In the manufacture of hosiery, clcthing, silk, knitted wear,
mercerized cloth, rayon end other types of cloth.

Cesides rural industries, electricilty finds a number
Cf cormercial uses such as in theaters, amuserent parks,
£83 ststions, farmn workshop, r.achine slcps, advertising
ard cther cornercial purrosess

The Impovtarce cf Durel Flectrificaticn
In Teticnal Acvence cnte

Towards the end of tre nineteenth century snd early in
the twentieth century, the intrcducticn of nechanical
tower on tre farm relieved agriculturel la-cr from the farns

for industrial purposes - 8 ferture essentiasl for the soclel
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and economic edvenrcement c¢f a nation. Then electricity
was Intrcduced on the fari, more egr’cultural lalLor was
released for industriel use., 7Then %A tock over the de-
veloupment of rursl electrificatlicn, hundreds ci thousends
of farm laborers took to irdustrial enterprises thus re-
duclng the total rercentage ol population erngageda on the
farms for agriculturel producticn,.

Rural Electrificaticn end I'eticonal Tefense:

Incidentally this lebor released from the farm was
utilized in the last YWorld “ar. It wes not only the men
released by rurel electrification but elsc the electrical
rower exterded all cver the country that was invaluable in
the unequailed war effort rut forth by the naticn as s
vhcles In the production of nateriels and the maintenance
of the health of the people, in the Army anc laval camps,
training schools and hospitals, in tre slrwasys radio system,
beacon lipghting, telephkone end telegrarh lines, military
redfo system and such other instituticns of the war erfort,
electricsl power wes an inveluable sasset,

Thus rursl electrification res proved to be of defin-

1te 1mportence in National Defense,



CHAPIER IV

Uses cf electricitr on the farm:
In the home-makin_:

sl e

When the nationel imbortsnce of rursl electrificaticn
wes realized, the idea that the use of electricity wsas
safe, economic end time-saving was conveyed to the farmers
through all the possitlg chanrels of educeticn as expleined
in tke preceding chapters, The fermer wes convinced that
electricity would bring to nim tre speed of work and sim-
plicity of operastion tlereby enatle him end his family to
snatch a few moments everyday for recreaticn end social
ccntacts. Above g2ll he was made to realize thoat electri-
city would bring health to kis femily. This done, it was
tut natural to expect a raplcély increasing dersnd for
electricity from the farmers.

The purposes for which electricity hes teen used on
the farms in the United States vary from plsce to place
accecrding to the individual needs of the farmers, This
chapter and the next few chapters are devoted to the des=
cription of how electricity is used for tre various purposes
on the American farmse.

The object of all hurmen efforts by any nation is to
have happy homes for 1ts people. Lack of adequate home
comforts in 8 netion is one of the root causes of inter-
Nationgl unrest. American economy aims at providing a
Petter stgndard of living for all clesses of workers, at

Providing them with increased education end ell the conven-
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iences and comforts of home 1life. Vith ircreased educa-

tion and guidance through United Stetes Extersion System

and other channels, an Americsasn farmer is avle to get

btetter returns from his investments eand enterprises. FEe is
taught to realize the importence of tke health of Lis family,
the sanitsetion of his house, tre education of rnis children
and of the soclel and cultural contects with Lis reighbor-
hood. For each of these purposes electricity has Leen in-
valuakle to the farmer.

Lighting:

The need for lighting in a farm home cen herdly be over-
emphasized. Adeguate lighting of thke house 1s essential
for preserving eyesight and the health of the family. In-
adequate lighting slows down the work besides teing detri-
mentel to health., Electric lichting 1s safe, simple to
oprerate and economically creap in the long run. Electric
lighting in the rurel aress las become very common in tke
United States; so much so thet in some stetes a hcuse is
considered incomplete without electric lighting. The fer-
mers often start the electrification of thelr farms with
the i1dea of "Let us have electric lizhts."

Defective lighting is exhibited in shadows or glare
In the eyes obstructing worlk, Poor lighting results in
neer sightedrnecs, a common defect in chilcdren. Passing
from a brightly 1it rocm to a poorly 1lit room affects eyes.

For adequate lighting, a lamp 1n the center of the

room with asdditionel floor lamps and weall brackets located
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at sultaeble places for different purposes svriding clere
from the mlrrors, window panes, etc. is essentizl. Glere
from unshaded lamps hes noticeable effect on the eyes.
¥ith proper lighting, work is made mere convenient and the
house eppears more presenteble,

Either gas filled or vacuum lemps are useG. The fomer
are better for the eyesight.

There are three ways of receiving li ht from an electril-
cal source:

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

source cf 1llumination 1s thrown directly on to
the objects.

2, Indirect methicd: In this case opaque reflectors
throw the light from the source to the celling
wnence it 1s reflected to 1lluminste the entire
roome

3. Seml-direct method: 1In this case the lisht from
the scurce is diffused through the lamp shades to
prevent glare and chadows.

Preper wiring of the house is essential for safety
against electric shocks and fire Lhazards. "“hile wiring the
house, providing a sufficient number of convenience outlets
at suitsble locations, e.g. underneath the breakfast tsble,
In the k:tchen aud in all the rooms of the house, adds to
the conventence of operation of the mcvable electrical equip-
ment, A preper control of lights using two-way and three-

way switches for more than one control for a light cr series
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Fig. 6. An electrified kitchen fitted with
adequate lighting, hot and cold
water and other electrical kitchen
eppliances. (Courtesy: "liorthern
Illinois Farm Life" magazine)
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Fige 7o Adequate lighting 1s necessary
in the house, for the health
of the femily. Lamps should
be cleaned regularly. Nrs,
Earl of Illinoils cleans her
fluorescent lamp unit in her
modern farm home. (Courtesy:
Northern Life)




51

of lishts, wherever necessarye. Lighting of closets, passsge-
weys, stalrcase, open yerds, porches, cellars, gesrs;ges, and
store rooms should not be nreglected. “hese nlaces need as
much attention in planned li hting as eny of the offices,
study, living or btedrooms,.

Water suprly:

If a city dweller is not conscicus of the advantages
of hevirg a running water supply in a farm home, just turn
off the water mcins in his area end he will know. All the
home Jjobs reguiring use of water, such as cooking, washing,
laundry, home cleaning, snd care of the femily are simpli-
fied and speeded up by heving; running water in the house.

Electrically orerated water systems save tiie and labor
and improves sanitatlon. An electric pump with an autometic
switch control does the job of filling up the wster tank
with no attentlon or care. An electric ozconator could te
added for purification of water for drinking purposes.
Larcer tenks are desireble for a farm house to provide for
sufficient water supply fcr fire protection. A gravity water
Supply system is fairly satisfactory for daily needs.

The job of home-making is undcubtedly a tedious one.
No one would therefore appreciate reljef in one's wcrk as
ruch asg g house~wife woulde MNuch of the demestic work such
88 house cleaning, washking, and cooking if scccmplished by
electrical metrods saves time, glves more hours of leisure
and thereby adds to the comfort end happiness of the family.

Besides, it saves time and thus gives more turn-cver of work
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8. A water pump provided with
automatic switch controls is
a greet convenience to the
farm family. (Courtesy:
"Northern Illinois Farm Life"
magazine)



on the farm thereby assisting the femily 1n econoric farm
manegement. Proper li hting, avellability of hot water
end refrigerator service safeguard realth and give longe=-
vity to the farmer eand his femily.

In the United Stetes, the farm women heve a full time
job on the farm and in the farm home. Prior to rurel elec-
trification, the surveys indicated trat on an average, the
farm women work nearly €64 hcurs a week with the work dis-

1
tributed as follcws:‘

Fours
Home -making 52
Farm work 11
Other work 1

Out of thre 52 hours of homemsking, 37 hours are devoted
to the routine werk such as preparing mesls, house cleanirg,
looking after fires, lasundry end mendinge The ferm work
on which mest woemen were engaged comprised cairy, poultry
end realslng cf frults and vegetatles.

The percentages of the time devoted to the various iteus
1

of farm women's weekly work of 64 hours follows:

Percentage of
total wcrk

Food
preparing meels 20.2
clearing away meels 1243
food preservation 1.3
other fcod work 0.4
Total for food 40,2 v
House
cleaning end stralghten-
ing trce house 12.9

cere of fires, lights,
water supply, repair of



furnishings and care of

house surroundings Sel
totel rfor house 16.4
Laundry 863
Clothing
Sewlng 6e5
nending clcthes 267
other case cof clcthing 0.3 965
Total for clotlking
Care of children snd other
members of the fanily 3.8
Purchesing, plarning and hene
managerient 2.8
Liscellaneous l.4
Total in the romemaking 8245
Qutsicde farm werk viz.
Dairy, poultry, gardening, etce. 17.5
100,0

Experiences of trhe farming families in home-maintenance
with the electrical methods of work indicate an improverient
In the quelity of wcrk in less times The savings in time
mekes pessible attending to the more profiteble work such
as dairy, poultry and garcdening, thereby adding to the
family's income and meking possible better standards of
living,

A comparison of 5 Illinoils fasrm families during typlcel
Weeks before and efter electrification of the farm is rerre-
S¢nted graphically on the next page. These graphs indiceate
that after electrification, the savirgs in tire from the
Poutine work coupled with a little curtailment in leisure

Nours {s utilized 1in more productive occupsticns,

o4



Cookingee

The major ot of the homé re’ntenance is ceooking.
Studies meade by the United States Depzrtrent of Agricul-
ture indicate thet farm wonen spend about 16 hours a wesk

on cookinge An electric range used for cocking not only

reduces the weekly hours of worlk but glso adds to the
guality of the coolred food,

Tr.e advantages c¢f using electricity fer ccolting pur-

poses maybe swisrized as follows:

1l. Temrerature ccntrol is far more accurate with
an electricel rernge tran vith any other cook-
ing cevice. ith the use of time switches, it
i1s possible to nlece food in the oven, set
the thermostatic controls anc switches, set tre
tire, end without further attertion the cooking
wi1ll be started at the set tiwe a:d the switch
turned off when the food 1s readve. Thus the
housewife can attend to severel items of wcrk

-

at one tine, go outdoors if she pleases and on

.
return find a hot mesl resdy for Ler and the
family.

2+ Cleanliness and hyglene during snd alter cooking
until the food is served is an outstanding ad-
vantage of an electrical range. The latter pro-
duces neitrer scot nor smoke. 1o ashes hgve to
be cleared. The kitchen 1s nmaintained cleaner,

Less ettertion is necessary for cleaning the

o
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stoves end tire izitchen.

Flectric rangces rroperly designecd confine the
heat where needed. Less heat is (Iven off to
thre strosprhere in the kitchen or the room vwiere

r

e« Lhis »rrovices tetter con-

(o

the ren;e is plece

3

fort to ti.e sttendent. 1In hotter regions or in
the swmrer menths therefore an electric rorge

1 - P2l P I - N o
1s Ideal fecr coclilng purposes.

Lo

Cooking

o bty electrical rmetirods 1s uiore elflicient,
Tests cerried cut at Purdue Indicate trat electric
zing on surfece turners 1s 15 times as effi-
cient es coel aud nore then twice as efficlient as
kerosene, This leakoage cf heal from stoves using
coal or kerosenc aaxkes the room very uncomfort-
able ard meliges cocking an unpleasant task. 1In

places w.ers coal, wood or other fuel is cheaply

aveilabhle, corbinstlon Ifurnaces meking use of

the fuel and electricity cnn be used w th advant-
a;e. In a comtinstion ranze, as the ccok gets

used to the convenieace, vreliabillity end econony

of the electrical cooling, the cocl renge s very
little usede

In cooking with electriczl renges properly install=-
ed by autherized rpersoas, one does not haudle open

AT

flames or exposed electrical conrections. 1o

are giver olf unlilte tl.o combustion

ste ;ase

w

W

[\

1

of any kind of fuels. Tklis ensures salely cf
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An electric range with auto=-
metic time contr
electric coff
are a conv
family enjoys. (Courtesy:
"Northern Illinois Ferm Life"
megazine.)
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health erd proverty aund providies neat snd realth-
ful surroundligs to work in.

€. ¥lectrical rsiges last lou_er thien other raoinzes

poe

with tone excention of heating elements wiich

miskht require occasiornel replacenents The init-

ial cost thou l ni _ter tisan other ranges is well

returneu to the owner I1a tlhe forn of c¢*eap orera-

tion cost even at a three cent ratz. Addin:

to
this the saving In time in clesning the stove end
the savi=zg in tlie In cleaning the stove and the
surroundings, the clectric ranges will be fournd
to be more econonicel than any cther cooizing de=
vices
Two power companies I1n Wisconsin have found it suffi-
ciently accurate to assume a consuintion of one 1,7, hr per
perscn per day [or rural femilies of 4 to 7 memhers where
ell tne cook.ng is done electricelly. Cereful use of an
electric rrrnge reauces the electrical power consumption.
Increasing ezperience of the cook adds to economy in power
consumption thereby mesking the ownershilp of a range more
economical,

A pressure ccoker can be used [or ccoking a variety of
foods at one tirne. Using a coffee nercolator reduces the
time taken in making coffee to less than one half of the
time required on an electrical range. The use of a toaster

provided witly automatic heat control, meZes possitle thne hot

toast served gt the bable with less elfort and attention.

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




Sandwich toasters .mclie it possilttle t2 serve tvo copr riore hot

Sandwliches at the talle., Valfle irons can be used {or
Iiorie coolting of calkes, ¢inger:read, etc.

Electric coolkers cen convenlently ccok smell dincers

end are icdeul for srmall rarties and picnics. Elactric

(0]
(&)

&rills and cheling dishes cen he used for varlous purposes

Suaci. as toasting, fryiag, orolling, etc.

In an electric egg cooker, ey s can be toiled with a

few teaspoonfuls of water heated to the regulred degree.
TTwo, three end five teaz->onfuls of water roured in the
€¢g cup determine the degree of boillng as soft, mediun
and hard rcspectivel;. The principle is thiat the water
completing the electric circult evaporates &3 steam and the
{reater the gquantity ol water, the longer is the time of

boiling.

Hot plates are a fair substitute for electric ranges
for minor cooking purpcses. They are also called table
stoves ard often suprleent coal renjes. "ren the electric
ranges are installed, there Is little use for the Lot plates.

A small electric oven is ancther substitute for an

electric rans

It is a miniature electric range on a plug

end sccket arrangement adapted for lighter cooking workes

It is more handy to operate.

There agre several kinds of electrical applliances speci-
ally designed rfor various items of cooking. For instence,

a teakettle, an im ersion water heater, & vater heating

jar, etc, They are all very handy inexpensive cooking
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annlisnces. A farming femily ey well cwn bl.ece accord-

inz to their neens and [inancese.

Seversl mekeg and sizes o the various cooking arnli-
ances are avsilable in the nsrket. "Genersl Flectric',
"Edison Electric", =nd "Uestinjhouse"S sre some of the

well=known American meles. The choice of sizes and makes
depends uron the ramily recuirements and individual pre-
ference,

House-cle=nings:

In a mocdern home, the job of cleaning tkhe floors, rugs,
draperies, furniture, wslls, etc. 13 one of the tedious

~

tasks of a homemaker, The number cof children snd tre silze
of the house determine the emount of work necessary to keep
the hecuse cleean and tidy. A veacuum cleaner operated LY a
srmall motor facilitates and s=peeds up this job., It can be

used while stend’ng erect or bending slightly while reach-

ing underneath tre furniture, Avart from the simplicity

of ornerst:

X

t

on, it does a more thovourh Jjobt of cleen’ng than
otherwise, I'uch of the dust thet is usually stirred up in
the room end resettles soon after hand dusting is drawn
Into the vacuum cleaner and tsken out of the room. Small
inSGCts, fine rfeathers from incubators, fine spider webs,
€ic. could e complstely eliminated from the house by use
of an electric vacuum cleaner.

Electrically overated equipment is available for sand-
ing, serubbing end waxing of floors that is necessary in a

house Occasionally. Such equipment 1s rarely owned by femllies.
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Fig. 11. House cleaning with a vacuum cleaner.
(Courtesy: "Northern Illinois Farm
Life" magazine.)



They can however be convenlently rented in most of tie
towns cheaplye. A better jcv of sanding, scrubbing ernd
waxing 1s possivle wilth electric cquionent. The latter
could eesily be handled by chilcéren and is operated while
standing.

An attschument thrt can ~e used on a vacuwn cle aner
witnh advantage 1s a sprey veinter for minor painting jobs
like wire screen and furniture painting. Nuch time and
labor could te saved, The Iinitial cost of a spray painter
attachment is rasther excessive ard may or may not justify
its ownership bty a family for domestic purposes.

Laundry works:

The nost disagreealle pert of the farm house lzeeping
is washing the linens and the entire family's clothes. An
electric washling machine saves a grest deal of toll. The
soiled clothea are placed in the machine. Kequired quanti-
ties of soap and water are poured in and the switch closed.
Weshing 1s done by the action of en 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; "2endix" 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 ends The clothes are then ready for pressing.

Pressing 1s done either by ironing machines or ty

hand ironers. For lighter work, electric heand irons are

(@)
(&
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1g. 12, A farm woman in Nich

san gttends to
some of the minor pressing work for
the family with an electric hand
iron provided with a temperature
control switch.



Flge 13.

Pressing of sheets, table
covers, napkins and house-
hold linen requiring flat
pressing '1s easily handled
by an ironing machine.
(Courtesy: Northern Life)
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used. The 1roening machines occuny smnll space and are
simple to operate. Trey are economic to meintain in tre
long run. Several tyvpes ond sizes of washing end Ironing
mechines are on the merket. Almost every middle class
American home 1s equipped with a washing machine., It is
considered to be one of the most useful pieces of equip-
ment in a farm honme.

Refrl-erators:

Researches by various scientists and the Government
depertments have indicated that temperatures below 50° F
materlally check the growth of bacteria snd fungus. Large
quantities of cooked foods, vegetavles and milik are wasted
daily due to spoillage on account of the bacterlial snd fungus
activity. This wastage can be considerably reduced by
keeping foods in the refricerators, wherein lower tempsra-
tures inhibit the vacterial and fungal sctivity. Thus the
foods are kept in ediule condition for longer periods.
Possession of a refrigerator in a farm home eliminates fre-
quent visits to edjoining towns for obtaining fresh focd
supplies. A refri_erator provides a wilder variety and
better and better quality of food and fruit for the family
at 81l times resulting in btetter health of the family.
Electric refrigerators maintain & constant temperature un-
like ice boxes winlich maintain different temperstures at
different times depending upon the quantity of ice in them.
The Airt particles contained in ice are eliminated 1n an

electric refrigerator.s Thus electric refrigeration i1s better



Fige 14. An electric refrigerator
makes 1t convenient for the
family to preserve milk,
eggs, meat, fruits and other
foods for several days.
(Courtesy: Northern Lifs)
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than ice refrigeration.

The resualts 1in bulletin To. 20 of the Towa Engineer-
ing Experimental Station 1Indicate that aporcximately 1 to
l.5 cu., ft. size of refrijerator per perscn in a farm
family is adeguate. If seversl days' reations are to be
stored In the refrigerator, the size should be greater,
Considering tre cost of ice and the family labor required
to maintain an ice box, a mechanical refrigerator is more
economic to maintain in a farm home,

In the United States several makes of refrigerators
are on the market such as "Genersl Electric", "Westinghouse",
"Xelvinaetor", and ":rigidere"., For the farmers! use,
general purpose refrigerators i.ave been designed. These
refrigerators are compact in size, consume less energy and
have other convenlences such as; automatic 1ighting of the
inside when open, design of shelves according to the family
requlirerients, etc.

Freezers:

Some of the modern American hones are equipped with
small freezing units. The size ¢ these home unlts varies
sccording to the slze of the family. The purpose of a home
freezer 1s to preserve foods over a period of several months,
It does not replace a refrigerator, since the temperatures
maintalned in a freezer are very low. The refrigerator
temperature 1s generally higher end veries in the neighbor-
hood of 45° F., The purpose of a refrigerator 1s to keep the

the temperature low for short duration preservation.



A frozen food unit for a farm
horme. The motor driver com=-
pressor 1s shown at the right.

(Courtesys: MNichigan State
College)
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The practice of freezing of foods hes Leccme very
cormmon in the United States. It saves the national wecste
cf foode A small freezing unit owned by a family 1s a
creat convenience. 1t saves expenses as well s=s the trouble
of making trips to the loclker freezer plants where the
femily micht otherwlise rent a freezing box,

Almost all makes ol refri g erators have a small comcart-
ment for freezing ice cuhes. Often times this compartnent
is not used. Some housewives use thls comnartment for freez-
ing small quantities of foods like meat and fruits. This
method could however, be used for preserving only small
quantitles of foods, because of the size of the compartment.
The modern freezers sare rust proof and prevent contami-
nation of food, during the period of preservation. Onre such
freezer called "Eskimo “reeze" has been perfected recentiy
by Reynolds l.etal Company, Louisville, Kentuckye. It Las a
food storage space of slx cublc feet and 1s equipped with
1/5 F,P. motor. The 1nside i3 lined with sluminum to meake
it rust proof egnd easy to clean. It does not absorb any
food odors and weighs only 135 pounds. The high conductiv-
i1ty of saluminum liner iInside increases the rete of cooling

. m
and therefore the rate of freezing.

Water heating:

Those cf us wio are always used to having hot running

water in the kitchen and bsth have only to imagzine curselves

taking a shower with freezing cold water or sitting in a

e
bath tub of cold weter while it is below freezin; temperatures



out in the open. The usefulness of rot water in reintsin-
ing the health of the famlly, for washing clothes end

dishes, in showers, can harédly be emphasized enou h snecl-
glly during tle winter season.

Heatlin; water on an electric renge or a cecal ronge,
is not convenient even though it is somewvhat economical
iIn cost. At thke modern rates of electrical energyv, reat-
ing water Yy imersion water heaters is convenlent and in-
expensive. If the Iruse is [itted witi. an electric rarg
as well as a liot water tanlt, the switch arran;e ents are
so made that only one of the two operates at a tire, thus
preventing the cverload on the installation. Thus the
wiring can e made less expensive Cy designing 1t for lower
lcads. In modern installation, the time clock svitches are
uged which operate gutomatically at the set iIntervals of
tire.

The mecst satisfactory electric water lLeater for a
family of five persons is atout 60 ;allon capacityv. It has
two heating elements.s The cne at the top takes about 1500
watts and the one at the bottom takes about 500 watts cr
750 watts. Zoth the elements are thermostatically controll-
ed, There are Lowever various types and capacities of water
lesters on the marxet and the cholce denends upon the in-
Aividual needs and the size of the femlly.

In tlLe arees wiere the sun's rays are gvailable in
Plenty, a comtined solar or electric water lLeater is far

Mmopre efficient then either solar cr eleciric leater alore,



ADOLPH SCHULZE Farms Mt
R 2 ~1s KINLEY TWP. HURON Co.

WATER HEATING
6-10-40

An electric water
the basement provi
stent supply of ho
trhe house. Automa
switches are generally pro=-
vided in electric wster heat-
ers. (Courtesy: Detroit Edison
Compeny )
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Trese comb’rned vater tecters are uwcel In soie Inctenc

)

3
in Californis, Texes, ¢+l olher warrer states,

sfor water heeting rurroses by eany nethod, good in-

[ Z v

ct

sulation T35 nccessary to reduce tre radistion losces to

a minimun. The taniz as well as the nipes corryins hot

water should te well Insulrted. Ior el’ficlent hot water
supply system in the hohuse, a well Insulsted tanl, a malze
and treak type trermostet =2nd 15 to 20 gallon tank cara-
clty per irenker ol the fumlly are the egsentlal reculre-

nentse Easily repleced neacting elements economize tle

cost cl operctilon Ly reuucing trte cost of repalirs uwhen the

If you are & Lcusewife, ycu will ULless the Inventoer
ol tie electric dish weslere In meny Arerican hones an
electric disii washer has come to bte recognized es a piece

igl:es collected Irom the

k)

C

4

regular kitchen equlpuent,.
tetle have just to be pleced In a wire basket inside thre

ing rachines In a few minutes they are weshed exd
cleared autcraticrllye. /0 scrutbing cor wiping iIs necessery,

Py tils wethod, e Letter jobL 1s uones Use ol lot water at

Figher tewreratures 1z pessitle gince no hunds need te used

(')
—~

during the .rocess. Use of uncleen liltcren clcthe or di
cloths 1s entirely elininsted thus riaxing the joD uiore
senitarye. A Cish wasiing machine gives far greater speed
of work tlen is pessiile by land netlica.

One cf the objecticns to a dish waziiirng rachine 1s that






r:ore hot weter is rejuired in a mecrine trhen by hend vash=-
ing, out thiis objecticn 1Is over-ruled in view of the al-
ventage of a dish wesher, Ir case ¢f ccercity of wvater
Fcwever, en electric dich wesher will rave no use., Anollrer
cbjecticn s thet &ll kinds and sizesg cf dishes and takle

eguipment canrot ke washed in e dlish washer, OCd ed

QJ
e
0

S
¢ishes trat o not fit into tre cisn washer heve to ke wesh-
ed by hand.

Flectric fans:

Comfort is & desgsirable feature in a hcme., In the swmmer
months, specielly In hot regicns, heat of the day cften be-
comes oprrecssive end a source of greet dlscomfort. FElec-
tric fans increase Lre circulation of &ir in the rcom and
tlhe discomforts If ile breeze of trne f'an 1Is passed cver
cold water cr scone wet cloth, & pleasent cooliry eifect 1is
procuced in tire oo,

In the winter time ordirary electric fans are useful
in having equal heat cdistribution in the roomse The uneven
heating cf rooms due to Impreper gir circulation can bte
corrected by providirg a fan irn the cold air duct c? the
heatirg furnace. An oscilleting fan used slcongside e hot
water radiator helps maintaln even temperature in all rarts
ol the roome

Electric fens msy well bte used to exheust gases and
odcrs from the kitchen or smoke from the living room. Ven-

-

tilating fans also help to draw fres. «lr into the rooms
t

t
and ieepn them vell ventileteds In the winter nonths, thelr



13.

An exhaust fan removes odors
and provides ventilstion in
the house in warm days.
(Courtesys: Northern Life)
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wcefulnezs is even mere importent since they provide ex-

haust of ‘urnt _aceg, oricke, steci:, ctec., from the louse

4

wkile the doors end windovs nave to te kent closed due to

the cold weatrler. Severasl typnes of ventileting fans sre

£

o

on trhe market. They ere nct exprensive and are cheap to
maintain,

Fly control:

Electric fly traps contrel flieg eiffectively insice
btuildings as weli as outside. The traps cormprise an elec-
tricelly charged screen energized from tre electrical nmains
through a lcw capacity trersformer. The screens are pro-
vicded with guards to prevent accidental contaect. The flies
attempting to pass through the screens to enter the build-

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

o)
o
(@

screens and dle instentanecusly. Tre crersting voltages
are as high as 4000 veoltse.e The cearpacity of the transformer
in the circult keing lcw, the fly trap is quite safe in

cese of accicental contect by hurmen teingse.

Flectrlc buzzer:

An electric buzzer or tell 1s a common family require-
ment for the convenience of visitors, cslling folks to meals,
etc., It saves coth the visitor and tre host the annoyance
cf door knockinge.

Flectric clcck:

An electric clock recquires no windingz, regulating or

e

0oilinge It keeps more sccurgte tine. The anroylng tick of

clock 1s avoided in a rolseless electric clocke It costs



1¢. An electric fly trap helps to
keep down the fly
ide or

b 4 (Courte
Stete College)
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only a few centc per month to msintsln. Xecert cevelcpuent
in electric clccks rprovides alerm devicess Sowme electric
clccks are ccoupled withh a radio set, which provides the
autoratic turning on of a radio program at the desired time
followed Ly a buzz at the set time. Thus the strain of a
succden elarm on tle human nervous svstem is avoiced. The
electric clock is certeinly a very handy end economic time
piece for a {farm hone,
iradlos

The use of & radio is known to every American. Its
utility 1n keeping the farmer iInfornmed avcut the weather
conditions, corriodity prices in tre markets and the news of
the day can hardly be overectimeteds In the United States
several educaticnsl procrams are broacdcasted bty the United
States Extension Service and the utilities over the radio
system for the benefit of the farmer,

For recreaticn to the farrer and his family, a racilo
is a boone It brings to them the music and entertainment
acrcss the hundreds of miles, They can llisten to the master
minds cr to the politiclans while sitting in treir very
homes ss well as any city dweller does. To own a radio
therefore is certainly of educeatlonal as well as recreation-
al importance to the farming family.

A modern home is considszred inconiplete without a radio,
A variety of sizes and mekes ic avellable on the market,
The range and selectivity of the radio wvaries with tle meske

and its cost.

| i d



Electric stavers:

The dally rcutine of shavirng is sirplifled by an elec-
tric sh.aver. Use of bledes, soap and water is all elimin-
ateds An electric shaver 1s a handy piece of equipmert for
all men snda woner, It saves time and the maintenance ccst
1s neglisivles. Electric shavers are ccnmonly avsilable on
the market 1n doutle-head anc triple-head types. There
are also single-heed and twin-duel types of shavers in the
market. The triple-head end twin-dual (or four-hesd) types
are more elficlent in performance.

Curlins irons:

Ffor the women in a farm home, meintensance of a curling
iron for the helr is an acset to beauty. A curling iron
takes a load only of awvout 20 watts &nd is useful in vary-
ing halr styles. It is a simple rendy appllance for women
vho desire to look bteautiful.

Sewing machine:

A woman who has wcrked at a sewing machine opcrated
eitker by hend or foot power, sewlng .mechine can readily
appreciate the utility of an electric sewing machire. The
letter turns out a tetter job in less time with easier
operaticne. The energy consumption of en electric sewing
machine is almost negligicle.

MNeat grinding:

Wincing end grirding mest can be acconplished Ly a
sirell electrical mest grinder. This little device comprises

a small motor connected to the meast grircer ty neans cf a
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Fige 20. An electric shaver is a great
convenience to the family. It
eliminates the use of soap,
water and razor blades. (Cour-
tesy: Worthern Life)



Fige. 21. An electric meat grinder
simplifies the job of mincing
meat. (Courtesy: Northern
Illinois ¥arm Life" megezine)




R

V-telt, It cornsumes less than & .V . hr. ver 100 lbs, of
meat ground and saves muich of the rerd work cone snd the
tize spent in butchering.

Electric radlators:

On a cocl day, an electric radiant lLeater helps to
warm up the rocw, especially wien it is not cold enocugh to
start the furnace cr li.ht the stove. LIor shorter dura-
tions, electric heaters are convenient to operate. They
are usually used for supvlenentary cr occesional hreating
e.5e in bethroorms, children's pleyrooms, etce.

Autormobile enzine heaters:

If you have tried to stert your car early in the morn-
ing after leaving it 1in an open garege cn & cold night,
you will easily realize the usefulress of an automobille
heater. An electric automctile hester 1s & sirple plece
of equiprent and saves much time end worrye. On & cold
morning, just plug it In for a few hours Jjust berlcre stert-
ing the engire, On extrerely cold nizhts, keep the hesater
on 81l right long,

Pew people realize the utility of rested automcbile
garsges. If only we knew the dangers of rarking cars in
unheated garsges, we would lose no time 1n instelling our
carages with heaters or resdiators. Automobile gasoline
contains small quantities of sulphur. This sulrhur is
always present in exhaust gases to a certein extent. It
forms oxldes cof sulphur with the exhaust gases. In cold

weather these oxides of sulpl.ur settle down in the garage
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and form sulvrhurous ascid end moroxides of sulphur. Even
the treces of thece are dangercus to human teings. Leated
gareges rrevent the formaticn of these Larmful gasese.s In
atsence of liceted garages, it is necesssry thct the doors
of an eutomobile garage be kept open for some time vefore
entering.

Fousehnld motors:

A portable motor is a very ccnvenient tiece of equip-
ment in a ferm home, It cen e used tc cperecte a small
churn, grinder, mixer, ice cream freezer, etc. Ior example
a "kitchen aid" now on tre merket hss several attacrments
to adapt its use for mixing, pastry cutting, food choprping,

meat crinding, egg beating, heating small quantities of

.
&
water, slicing and washing potatoes end whiipping cream., It
is equipred with a 1/10 E.P. motor which consumes 1/6 .7,

hr. per hour of operation.

Artificial sunshine:

Natural sunshine is found to contain ultra violet
radiation rays which give heelth and vitamin energy tsc huran
beings and animals. Artificial ligshting however much develop-
ed and well designed 1t may be 1s e pocr substitute for sun-

light. As neture would havc it, sunlizht is not availatle

[N

for human use for most rart of the yeer end when it is
neecded the most. in the winter montks., Tungsten filament
lemps, carkton srcs, rercury or corblnatlions of mercury end
tungsten have been found to produce artificisl 11 _ht rays

clcsely resentling sunlisht.



Fig. 22.

A portsble fractional E.P.
motor for a farm home 1s use-
ful for miscellaneous purposes.
(Courtesy: Michigan Stete
College)



Featirng rads:

Elderly reorle and babies in tre ferily occeslonslly
need sudden warm'n_ up due tc illness or effects of cold.
F“egting water for a Fot water bottle takes tine ard is
inconvenient., Bot electric pads cen be used alrmost in-
staneocusly vhenever needec., They are cheap to maintain in
operaticne With an sutometic time switch and thermostatic
control, trese peds cen te turned on before going to bed
so that they will be automatically turred off at the set
time.

Fouse heating:

From the roint of view of comfort, health, cleanli-
ness and convenience, electric house heatirg 1s desirable,
The initiel ccst and the overation cost 1s liowever not as
vet within the resch of sn averagce farmer. Tesearches
are being made In this direction end it rmay not te fer
to expect that benefits of electrical house heatinrg wmay be

brought within the financial reach of the farm’rg families.,

Other uses In rhomemaking:

H“esides the above electrical appliarices for the
efficient home nmeintenance, the follecwing electrical devices
coulda well be used at hore with sdventsge, viz:

Ornamentel and decorative lights,

Baby's tottle warmers,

Juice extractors,

Mixing end stirring appliances for
the %Itchen,

Phonograph end pleno moters,

{air driers,

ot air towels,
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23. An electrically driven lawn
mower used by a farm family
in Illinois. (Courtesy:
lorthern Life)
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for colds, bronchtiitis,

Cirerette lighters,

Drink mixers,

Patters for skin treatirent,

Toys end toy ranges,

Pent pressers,

Tie pressers,

I'xercisers,

Carden lawn rnowers,

and numberous other home aprliances,

In nost caces these devices are inexpensive and econ-

omic to nmaeintaine.
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CEAPTER V

Uses of electriclty on the fars:

in Animal husbandry:

The value of electricity in the barn has teen recogni-
zed by most Arerican farmerse. Lighting of the btarn fecill-
tetes feedldinr, waterin_, end milking tre animals. Experi-
ments have proved thet the capaclty of cne lamb feeder
cculd be increased ty auvout Z0 percent by installing elec-
tric lightse.

The electric lights ney be gas-filled or vacuum lamps,
In dusty places, geas-filled 1li hts are not desirable since
due to high operating temperature of gas-filled lamps, the
heat trensmitted to the cdust particles surrounding the
lemps may stert iire hazardse. Vacuum lesmps are therefcore
reconmended for all dusty locaticns,

Lishting i1s equally necessary in sheep, hog end cattle
berns, heymows, silo chutecz, feed storsge roornis, granaries,

poultry houses, incubtator houscs, brooding bovses, etc.

-
They add to tre convenlence and speed of the worke.

Vlater suppliy:

Adequete drinking water supply and water for washing
the anlicls 1s essential Tor the heaglth of tre cattle and
for better production ultimately., A rurnning water sunply
line frcm the Lone water supply tank satisfactorily pro-
vides running water at &all times Ifor the animals, A star-

11 water bowl system or other sultable water bowl svsten
ine ws K I

may be 1installed in the barn.
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Lany trroes 07 Lfecdas croe Jrouad telore Tecd’nge.e This

can ke accomplichad - Inctalling a smell zlachrically

opersted srinder. Veriivus nskes and si-zes of tiese nach-

)Jo

ines are c¢n the verket., They are incipensive to ralnts
and savs a lot of elfort,.

sed cutting:

IT _reen feed 1s lven to the anluaols, chopring of the

feed 1s _enerally necescar; telfore fecdinge. Electric green

feed cutters cr feed cro, _ers of sultavle size eare cheap

TN £

end may ue »nrovided cn the larn or eificlency and conven-

Tlectric clipprers help keep covs, horses end cthrer

stock clcane Cows rrodice clewuner uIllit I kept clicred.
Electric clizyers are sirrle end Inexpencive, lcinternance
cost of electric rair cliprers 1s neglicitle,

Termin,. ol vulls:

Intermitent izh voltages wmay te used to bring bulls
under control, Electric st ocit from a chered wire will
scars the ocull fro: anvrogching the vwire agaln end thus
effectively bring it under control.

Care in handling electricity is necessary to prevent
electric =..ocit mazardis. Torses are gsneclaelly suscevntible

1

to electric stockse. Electricity should tlersiore not te

useq wirere i.orses are likely tec come In centact with ex-

electri virese.

ot

ECse
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Flge. 27. An electric feed cutter on an
Illinois fem (Courtesy
"™orthern I1l
magazine)
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rrovice movemnent end exercise for the bull. They ecp
the bull healthy ond streag. The rewer devices move the
bull forwerds and rtacivards instead of round and round.
They use fractioral ! .T, wotors and use little electri-

city.

'enure mwnning:

Cleaning of the tarn is greatly simplified by using

~

an electric mu2z to rnump out the liquld nianure from the
barn sewage nilts or cisterns, The sewage pumped out 1is
tren taken to the fleld In tank wegons vwiere It 1ls soread
ocut as marure.

Ianure drying:

Some of the owners ol large dairies and poultry houszes
find 1t econowmic to dry manure end sell 1t vhenever in
sxcess of their owvn requirerents.s An electrically heated
drun containing manure rotestes at & {ixed speed necessary
for dryinge The dry mwanure = deolivered at ihe other end.
Usually dry manuare 1s ground vefore teing sold. An ordin-
ary namrer mill will do the grinding job satisfactorilye.

Other uses in animal husbardry:

Aside from the uses of electricity in animal husbandry
es described above, elzctrical vower is required In the
veterinary rhospitale Tt is well used for tarn and feed
storage ventilatlon, fly control, elevating the wood shaviags

from the barn by wmeans of an electric blower, fecd mixing,
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The use of electricity in dairy industry has meode
possitle tke lar e scale production of milx and dairy pro-
ducts for the willions ol Anmericen people, 'Vith electri-
cal iInstallation in the doiry barns it is possitle to
Improve the quentity end guality of milk available from
the animals.

Yillkings

The wmodern electric milkers have effected consider-
able savings in tre tctal time required In miliing. For
herds of 20 to &5 cowg, the savings in time has Leen worked
out to aversa;e more than 50 percent. In 1330, out of the
total cest of mrilk in the United States, 50 percent
approximstely was for milking alone. Thus a 257 savings
in the cost of mllikk was brought about merely by the use
of electric milking mechines,

Rotary comdbine milkers or "Rctolacters" reduce the
cost of milk ' ng by nearly 70 percent. The inftial high
cost of rotolacters however, makes the installstion of
these macrines pron:ivitive on individusl fermse

Electricel washing mechines for the electric milkers
speed up the work and bring about reduction in the cost
of nroducing milic.

Tl.e dairy siiould e one of the cleanest snd the rmost

8

w

nitary places on the farm. Electricity has therefore

100



and more hygenic g
bacterial count

r milking a
sctric milker.
(Courtesy: Northern Illinoils
Farm Life" megazine)
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more uses lIn tre dailry trhan In any cther ferm bullding.

In dusting, scrubtbing of floors, fly contrel, tottle wash-
ing, etc., electrical pover saves expenses and energy. In
dairy refrigeretion, milk pasteurization, cresm-separation,
btutter malking, checse meking, etc., it Is invaluable,

Tedry relr

F

cerations

(V]

In most states the quality of milk sold in the merket
1s controlled ky law; for exemple milk must not contein
more thar 150,000 tacteria rer c.c. helfore pesteurization
and not more than 15,000 bacteria ner c.c. after pasteuri-
zation. Also that no milk containing more than 50,000
bacteria per c.c. 1s to be sold to any cuctomer. In severeael
states, 1t 1s specifled that milk sho:u:ld be cooled to be-
low 50° F immeciately after millking.

-y experlence as well as experiment, it ras been found
that milk cooled iirrediately to below 509 7, does not
increase in tacteriasl count within about 12 hours or loncer,
Later the germicidal properties of fresh milk are graduelly
lost and even withh low count milk will sour at ordinary
room temperatures.

The keebding quality of cream 1s preserved by rapid
cocling which prevents the bacterial activity., Brine cool-
ers may be used Ior 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 indlcates thet the cost of electric cooling is

approximately half of the cost of 1ce cooling.



Fige. 31l. An electric milk cooling tank
for a dairy farm. (Courtesy:
"Northern Illinois Farm Life"
magazine




Freezing of dalry products:

"nen products like butter, checse anc ice cream are
to be preserved for longer periods extending over several
months, freezing units are very uvseful., The use of freez-
Ing units has already bteen described in connectlon with
the electrical equiprent for a farm hiome in Chapter VI,

1’11k psstenrization:

An elTective meti:od of controlling the bacterial
activity in milk 1s to ralse the tempereture of milk to
about 140° I and retain thls temperature for about half an
hour. This method of pasteurization 1s celled the holding
method becouse the milix 1s Leld in larce tanks at 1400 F
for half an hour. Electrically heated and therrnostatic-
ally controlled tanks are used for this method.

Another method of pasteurization 1s the flash wmethod
wherein the milk 1s raised to 1585° T for about one half of
a rainute before cooling. This is accomplished ty passing
the mi1lk over hollow metallic tute through which hot water
is circulated. Several wakes of pasteurizers are on the
market. In the flash pasteurlzaticon method, the vitamins
are destroyed hut it ras the advantasge of being gulcker.
Roth the nethods are in use in the United States.

After pasteurization, the milk is bottled in sterili-
zed bottles. The Dbottles are then sealed. Electric bottle
fillers simplify the entire process,

¥ilk handled by electrical devices is less apt to be

contaminated and hence lzeeps for longer periods without sour=-

ing.



An electric frozen food unit for
freezing small quantities of
deiry produce. (Courtesy: Michi-
gan State College)



»"11k sterilization:

Recent reseerches have »roved that milk can be lzept
from souring at room temperetures by raeising it to temrer-
atures as high as 230° F for 4 seconds. The treatment in-
volves forcing the mllk through small nozzles in the form
of a fine spray into chambers heated to 280° F, The fine
sprey melites even heating of the whole mass of milk possible.
The process 1s L.owever, not yet bteing used on a commnerclal

sScale.

Cream secaration:

Electrically operated cream sepsrators requlre very
little in the form of energy consumption, Various sizes
are aveilable.  Portakle motors may be used for operating
Cream separators, An electric washer facllitates the job
of cleening the sepsrator. Thus by means of electricity
the entire job of cream separation end cleaning the csepar-

ator is accomplished in just a few minutes.

Cutter making:

N

here butter meking 1s done on the farm, an electric
churn saves a lot of the monotonous labor end turns out a
better product. A 12-gallon cream caracity churn operated
by . ¥,P, motor requires less than 1 k.w. hr. for 100 1lbt.
of putter churned. The electric churn needs no attention
Once it is started. If enough cream is produced on the
farm, butter menufecture in the home will te a paying side
Industry and will justify ownership of an electric separa-

tor snd an electric churn.
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Mg. 33, An Illinols farm wo

n uses an
electric cream separator,
(Courtesy: "Northern Illinois
Farm Life" magazine)
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The recent electric churns rlsced on thie warket rave

special arrangements inside for working the butter., Thus

in such churns no working of the butter Is necessary after

it 1s taken out of the churn.

*

Cheese mak ' ngs

Cottage cheese can be made with the help ol an elec-
tric machine., The entire process is automatic requiring
little attention. The ownership and operstion cost of the
machine may or niay not e justified for a farm family de-
rending uvpon the conswiption of cottege cheese by the fam-
ily or in the neighborhood.

Sterilization of the dairy egulip.ent:

Electric washing machines are invaluable 1in cleauing
the daliry appliaunces. They provide water under pressure
and make 1t possivle to work wlith water at boilling temper-
atures. Thus a reasonavle degree of sterilization is
achieved In everydsy cleaning work of the delry eguigrment.

For laboratory und e€anerimental worlk, electricity is
used for sterilization. The latter nisy be electric Lot
gir sterilizers vr .ot water sterilizers. The feorrer are
more desiravle since they are easy to control and provide
a wicder variety of desi;n. The newer sterilizers can Dbe
operated et varying pressures snd temperetures wi:ich 1is
best controlled Ly electrical methode,.

Butter fat testing:

Electrically operated vubter fat testing machines

operating on the principle of & cenvrifuge are available on



ity is used
the small motors
each of the stirre
"Northern Illinois Farm Life

b
marazine)



5. Electricity is used in testing the
percentage of butter fat in mili.
(Courtesy: "lorthern Illinois Farm
Life" magazine)
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the rerizct. 77th the Lelz cf these machires,

}to

t is

rosgsitle for the fari.er to teen a vatch on the butter fat
vercentaegre In tie milk [rom bis herd. If l.e cbserves a
detericretion in ire quality, ke can tslke tiiely preceutions
by added attentior to his cattle cor by consulting a speci-

aliste.

2ottle washing:

Flectric bottle washers periorm sll tre functlions of

tottle washin; i.e. rinsing with Lct weter, brushing tre

—Je

incide enl outside by means of rotary brushes and dellver-
ing the bottles in absolntely clean conacition witli almost
no breaiznse lusses. A single brush washer will wesh clean
the inside of tre vottles, tie outside beln; taken cere of
by hand. Slu ,1e brush 'ottle wachers will require a 1/5
HeFe motor. :'Or more Trushes €.,.. In the case ol the two
ernd three ourush bottle wvashers, ; H.P. motor will Le suit-

o

atle, Four cr rove brush types of Lottle washers are used

4

In lar er dairies.

[=)

Otrer uzesg 1In Calry wol.gs

In additlon to tre uses of electricity Iin deirying
deccribved asvove, electrlicity 1s used iIn lighting the dairy
bulldings, terns and 1ilk rooms, in cleaning the dalry

n providing hot weter service. These vuses
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Fave keen cCiscusced Iin tre preceding ckanter.
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Uses of electrictty on the farm:
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i foosd S rocezsive cia storores

processeu eltler for storese or consimrtlon. Tlectricity

etces 1t cer he usea for cerning, cold stora_e aru cthrer

Frocessing Lurposes,

gre svallagble feor thresting wheet, cats and cther gsrair,
Trese tlrreshiig wachlirnes lave Tecrn vopular in tre post and
are still in use In scwe verts of the United States vlere

cornkblines ere not useds n mosgst rarts hewever, the intro-

use ctf statlcrnery tlreshirvg nachines, Varlcus tyvres of
bharveglliyy comitlines ere on 1l.e ariets, Some rnglies ere drawn
Cy & Lractor and ctiers ere sell-rropelled. Hor exanple
l'assey-rerris sell-propelled cemiiine ras all tlie driving

r.echhanism, fuel tenk aud the operctor's seat ounted on

the ccurines “hils facl!llitates the o1 :

. ; 29 s
wration ard handling
Ci tne coubine,

(e . . - P o 1- 102 “
< 0rn busling and shredliing:

fuslker-chredcers effectively destrcy corn btoprerse 71ley



Illinois fermer uses elec-
tricity in elevating corn
cobs. (Courtesy: "llorthern

Illinois Farm Life" magazine)
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nay be orerated by electrical r trastcr nover, Streuced
cern fs more costly storeld anda led, liere rcu_hage feed-
Irg 15 gracticed, electricity can e economicelly emplcyed

to orerste lLiuslicr-sriredcder machrire, esreciclly sc vrien the

r Yerd urned Is mcL large erough to Just!fy a silo con

Corn shellin. and gradiyg:
Corn si.ellers orersted by hand will te comrranly found

on every cecrn crovilng farns A  ©L.P, motor will neore than
double tre caprscity of a corn steller, iio cranking is
necessary for an electricslly operated corn sheller, Often
tires, stelling and gradclirg of corn i1s dene In the sane
oreratlan, 5 LePs wotor will e enovgh “or capacities up

to 1500 to 2000 lts. of slelled ccrn ver lLour,.

(irain end secc clzan’ng anu gracirgs

A fannling will re:ove weed seed, undersized gralin anc
trash therety imprcving the quality of grair. or seed. &
or & I',P. motor will effect vely cperste ire Cfonnirg will
and ceve tine and labere DBeslces 1t will i.iprove tlre
quality of the grain or seed by operating the mill at s
constert speed wiiich is not nracticable with hand oneraticn.

In vegetatle growiig tracts, the use ol e fanning mill

improves quelity of vegetatle seelis. A fann'ng mill with

<

N

an arrangerent for grading end saclking at the delivery end
will d<lliver the grain or sec¢d senerated In sacliss Such
a mill fer triple operatl.ion of cleaning, gradin

irg is easily operated Ly a i T.P. motore
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Seed testing:

in electricelly hested seel germinstor counnrises g
svecinlly r ade r.cisture proof doutle walled ceornstruction
ver trarnved betveen the two wellsz, The in-

gite liniig is genrerelly fiter to nrevent lcss of heat.

To test seed for vievility or disease elements in the seed,
s . o -

tke gerriinetion box is kept at €0~ r, High pnercentage of

ty viz. 95 to 92 percent, is rmaintained to favor

[y

quick and vigorous germinaticne This 15 done Dy placing
hesteld pans of water inslide tlie germinaticn box. Tke high
tericerature end huwmidlty brirg out the manifestaticn of
the disease symntcns con the young plants in about a week's
tinee This wethocd of testing has Leen found effective in

cern secd testing,.

Stors~e of prein, corn =nrcd hawv:

Lerge quentities of gruain, corn end feed are ususlly

hendled for storage on the farms. A very tedious part cof

)

]

a faymer's job is of treaunsferring grein from tle threcking

crounds to the place of stcrage cor from the cren to the
storege shed, OIten times 1t involves ralsing fre crein

crain elevator

or feeu to 30 or 40 feet Lhei hts. Using a g
or sn electric blower simplifies the entire job and :zreeds
up worke. In the case of grain, no sacking or bagging 1is
necessarys I1f a grain thresher is used, 1t 1s pocssitle to
deliver zrain cirectly into grainery tins by mesns of an

elevetcocr or a tlcwer,

In eddition to these adventages, greater helghts of
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Fige 40. An elevator operated by a fractlional
motor is used in filling the
grenaries. (Courtesy: llichigan State
College)




Plg. 41. An electric elevator for eleva-
ting bags of feed. (Courtesy:
"Forthern Illinois Farm Life"

magazine)
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Fige. 42, An Illincils

farmer loading a wagon
with corn by using an electrically
opersted elevator mounted on wheels.
(Courtesy: "Worthern Illinois Farm
Life" magazine)
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store.e sre pessitle Ly tle use of electricity. This re-
daices the totel cost «f storsge. The cost of a _rain
elevator is thus amply repeid the farmer,

Congiderable emount cf spoilage cf hay cen bte avoided
by proper handling. Tirely remcoval of hay from the field
to the mow will prevent losses due toc untimely rainse. A
rotor-driven hay holst hastens the slow process of trans-
ferring the hay from the wagon to the mcwe Two to filve
He.Po motor will do tke job satisfactery depending upcn the
capeclty ol the hay hoiste

gy drvirg:

Trensport and storage space for green fecds can te
Sreatly reduced by meking hay. Use of dry rLay reuuces the
necessary retion of corcentrates for dairy animels. This
l owers the ccst of dairy maintenance.

Fay with less than 20,7 moisture is considered to be
dry and is reasonatly proof sagainst fire hazerds. Creen
csTrass cut in the field has nmuch higher molsture percentage
varying from 30 to 70 percent. Drying of green grass in
the field will take severael deys of continuocus dry weather,
Electric hay drier nalics 1t possible to dry hay ertificl-
8lly, It has reen found by experience and experiment that
dry ing hay with more thsn 35 to 40 percent moisture content
1s not economic due to the excessive electricsl energy re-
quired to reduce the molsture percentsce below 207. It is
therefore desirstle and ccononic to leave thie hay in the

fleld to reduce tte meisture percentage to sbout 35 to 40



HAYING
-NOW DRYER -

Fige 43+ A model of a mow hay drier. Air is
forced through the central tunnel by

18 of a fan. The side tunnels gilve
istribution ol the air through
the mow. (Courtesy: kichigan State
College)

equ
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hefere teking it to tire row for zrtificicl drying.

Severel tynes of criers have teen desijned. Tunnrel
type drievr Ig more commienly used. One naln tunnel runs
alcng the length of the mow end seversl side tunnels run
elcng the width of the wow at fired spracinge. Air is driven
Into the row ty reearns of en electrically operated fan,
throush tle tunrels cver which lay is stacled In the usual
manner., The period of tire for which tke en should bLe

orereted is determ’ned t; the percentsge of mwolsture in

[=0

the hiaye. Deteils of constructicn of s.ich hay driers hreove

beecn worked out by severel experimentel stations in the

verious states. These ceta’ls ere supplied to the interest-
ed Termers on request,
Zelfore holsting hay into the btarns, taling of hay is

sometimes desirable, An electric motor cen be scdapted for

s tationary baling cf haye S to 7% L.P. motors will opera-
te ray presses sstisfactorily for smaller capacities. Ior
larcer bales, up to 25 i .Pe may Te required. Laled hay

is then traensferred to the storege besrns by meens of a hay
hoist,

Dr~xring of prain ord srmall seed:

Small seeds lilke sweet clover and blue grass usuelly
need some artificlsl drying to keep tkem viable., Drying of
corn and wheat seeds Las been considered advisable, The
Principle cf drying either crein or seed 1s the drawing
ol hot air by en exhaust fan end forcing it through the

€ntire mass of ;rain or seed until the moisture pcrcentsge
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is 20 or less a&s ray be recuired. Suitascle Instellat
working cn this »rincigle ray te used. Usuzlly tke job
of deslgn 1c erntrusted to experts or btusineas e encies
who employ experts for such design work

“eed »nrocecsing:

Crircing and mixir: the feed fecr enimals 1s rether an
unpleassnt Jjob for a d=2iry herd owner. .'or livestock
fecdlinz, harcder geins such as m’'llets, wheat, barley and
rye have to be grcocunde. or noultry feeding they are
usually cracked. A feed grinder or a hamrncr mill could
be satisfactorily opersted with one ¥,Ps to 5 E.,P. Or a
larger motor. A separste small motor ray be used to
onerate the elevator carrying the grocund feecd.

rreed mirzers are usually installed alcng; with fe<d
grinders, but in case ground fecd 1s purchased, separate
feed mixers are avallable.s, These mixers can be used for

mixing eny feeds for dairy livestock and poultry. A =

HeP.
mot.ocr will satisfectorily operate & feed mixer up tc 2 tons
per hour capacity. Uy this rethod, the feed is thoroushly
m'xed and screened and a uniform mass »roducec¢ for tetter
health of the livestcck. 2its of 1ron and steel are re-

moved by a powerful rnagnet at the delivery end of the mixer,

Fngila;e makings

Ensilsce is consldered to be an excellent feed mixed

with green feed for daliry animsls, horses, sheep and
chickens., It i1s essential for econonlc rnllk production in

the 11iddle Vest. It imnroves tre health of tre livestock
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Fige 44+ An Illinois faermer lights his hay mow
with electric floodlights. (Courtesy:
"Northern Illinois Farm Life" magazine)



and recuces feeding costse Ensilage cutters snd silo fillers
cen te opersted with electricity for economy 1In costs 5

B . . . 1 - .
to 7; te.r. motor w!ll ssgtisfactor’ly hondle a 12 inch cutter

and deliver tlie ensilage 1

o]

to the silo.

Ntrer unses In fcod nrocessin,: end stcregce:

Aside fron the uses of electricity for feed process-
ing end storege cdescribed heretcfore in tkhls chapter, elec-

2
1

triclty is used in drying rice, corn and ixops. It 1s used
in tke dehydrastion of Iocods such as meat, ficsh, fruits,
petatces end vegetetlns, These uses have been dlscussed

in Chapter XI T,
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Uses of electrfcity on tre farr:
ln tre field:

Electricity 1s adnpted for use In actual field work
for verious operczticns Iron lowing the lancd to cdeliverin
the produce in Ll.e stcraege Larns or gralneries., In tte
United 3Stetes for flelcd work, electricity 1s more conmon-
ly used for irrigation and land dreinsge purposes Dy
punplnge In the nurseries end expericertel werk, 1t Is
used for soil sterilization and soil hrestinge In this
chapter the various ucec of clectricity in actual field
work are cdealt with,.

Plowing:

Ferly experimentel wor
bty a I'rencrlman tcwards the end ol the nineteentl century.
The plowing unit designed by him is shown bty a schematic

Clegrem on tle next pc.e. _n otrer Furorean countries
llke Switzerland and "ollend, experimentel work on elec-
trical plowing hes tecn tried In small fields. In the
Unitea Stetes, the early experimental work in plowing by
©lectrical power wags done In tre early thirties. It hes
received little attention within the past years. A

cormon jasoline tractor is eminently suited for heavy

tillsze work on the farmes It has succeeded in replacin

Ccn

the aninal power in most psrts of the United Stetes. It

devices for lerge scale farm’ng.

3]

|

oo

i In electricsal plowing was done

Cperates move ecoronilcally than electric plowing or tillage

-]
-
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rig. 45.

Schematic diagram of an electric

ploughs

1l. Overhead electric wires.

2+ lead for the motor. 3. V
ing drum end return drum for

ee 5. Lauling cable,

n cable. 7. Anchors 8. In=-

termedliate anchor. 9. self-ad

ing pulleys. 10. the plough

11, ploughed land.




the wmotive rover in plrce ol & tractor. Tle rotor

orerated by a lcn, flexilLle extension caile tang

tricity from convenlence cutlets Instslled at regular
specing alurg tre sides o Lhe fleld ‘e wear ci' the

electric catiles beccrics en eirensive 1tei, Llso the
hendling of a lons cetle is somewliat Inconveniernt in
field werke

Irrii-etion:

There gre nwnercus metnods of irrigaticne The advant-
ages of artificial irrigestion are knovn te every faruer,
It iz teyord the scope of this work to discuss the sub-

ect ol irrigation at euy length. Saffice It tc say that

C e

electric pumrs are sirmple ara economic devices for various
mettiods of irrigcaticn. ost pumps in uZe are of the cen-
trifugal trypes Ln automatlc swilceh control can te rade
to cperate the Irrigation pump.

Tte rrincirle of orerction of gn sutomatic swltch
ccntrol pumn 1s to overate the switch of the mo%cr Uy
e gng of a lever connected to a flecab In tle tanks.s As
S0on as the level of water In the tank feglls telcw a par-
tlcular level, the switch *s cleosed and the punp starts

Viorkinge Thus an electric pwap does not require censtant

atterdance.

Lenrd drainace:
The solls cf tre Furopean and Amrericsn countries are
, : w t - . . .
on the viole "woi', The excess of weter is hariful to
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the scils, In catreme caczes 1t csuses tre ilorrmgticn ¢f
swew,s or sslt lends, n noraal ceces of moderately

"wet" scils, the crop is stunted in jrowth end ;ives less
yields. 7te excess waler kos lherelfore to re rencved
from the gollese This coulc Le wecst elficiently deore by
Installing electric murps ol acdeqguate cepracitlies,

soils suoech as thoce ¢ff the wogt rarts of
ten times the land has to te dreined to remcve
the excess of irri atlion water. At times, seengie from

wWlis In vet

]
i
]
[&]

sbion dltenes or Irrigation canal

lends sleng the sices of the ditches ¢r cans Avtore

0
ot
|
o

(.
v
.

electric munios wonld Le tect sulted to rercve tre exces

[%]

~ r

ol weater fromn such landse, The water so nuwred out Is
cenerally used “or Irrigatlon of ths ed
lends, if 1t Is fournd free Ircr harmful selts. The rre-
sence of the latter wounld mele 1t unsultable for irrt
tion gpurroses.

Land drainege rey Le done either Tty irstalling cen=-
trifuoael electric purire Lo drow out wester directly from
thhe lower layers of soil by tube-well system or Ly draw-
ing out vater Irom the open drainage dltchkes. In the
latter case, @ net work c¢f cren cérains, collects tre cex-
Cess weter from the fleld into the recin drair from wlere
i1t is pumped out into tke county drain or used for irri-

~

Caticn If found sufteble for irrigetion purpcsese.

D ~ 2. . .a
Larm rencings

Fundreds of tlrousands of dollars sre srent auruelly
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by tte Anerican farrers In Installlng elavorate wire

fences, wells or neu,es round thelr ferms, Harbed wirs
or woven wire [ences are rmeore cormion then cother tynes of

»

ferces, Then electricitr was lntroluced to itre Anerican
farzer, electric fernces Lecare very porular es5 an eflzc-
tive protection agalnst damege b stray enivrels end tres-
DBSS2rS e

In rioet elactric fences, only one energized wire l1s

to 3., fest auove tre (rouni depenidlng uren the
size L t¢he anlial Ternced in or against whilch prcotection
is wesired “or certain trmes of anlmels like sneep,
ricre trtan one wire !5 necessarye In that case only one
wire 1s energized, The other wire ls neutrel snd is

laced not less than 8 inches from the ground. The dais-

'3

tance between trhe neutrzl wire and the sround generally

<

aries between 9 Inches to 2 fte The Cdistarnce bLetween
the hot wire and the neutral wlre generally varles te-
twsen one to 1) ft.

Tor enecrglizlirs the ot wirs an electric fence con-
troller s necessary. Standard fence controllsrs vuilt
On the principle of safe currents [or hunen lives In-
Cluding mer, women snd cilldren, apnroved by the Uncer=-
wr iters! Leborotories or other recognized bodles ere avall-
2.01s on tie mariet, Yeremade ferce controllers arse nigh-

Ly unsarfe es thevy perais nearly 10 tires the currents

v

N

Saie for human beingse. In wet weather, the lLorewnade

o



=

electric ience controller, may turn the farwm fence Iinto
a death trap.

Tre standsrd apcroved fence controllers are of
varincus types and raites, Trhe mzin wvgriastlons in the

nrincinle of orerstion sre:d

l. Yon-interrurted D.,C. Tvre,
Ze lon=interrusted A.C. Tyoe,
2e  Intermittent £ Type,
4, Intermittent DeCe Tyre, end
Se¢ Single impulse A.Co Typne,

Direct current fence controllers sre usually safer

since the Input in e d.2., fence controller iIs lcw. Alter-

nating current fence controllers are reasonably safe with-

tte gsterdeards gprroved ©y Underwriters! Laboratories

iy

La

and other recornized vodies.

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

-

more recent developnent., The A... Is first rectified to

D.a

un to reduce

-~ e

nulaeting D.Ce The voltage is then step
the velue of current in the circult. 60 to 80 millianps
D.Ce 1s consldered to te a reasonably safe range for
human beings. 15 milliamps is usually provided in the
line. The negative terminal of the circuilt is connected
to the hot wire and the positive one is grounded. This
S1lves the advantege of the polarity effect of trhe human
b()dy which 1s positively charged anc therefore receives
a stronger'shock than otherwlse. The strength of the
Shock 1s independent cf the length of contact with the
Wlre, Tre maximum intensity of the shock is experienced

at the first instant of contact, teing rapidly damped as

N
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&3 soon gs the contact with the wire 1is rn.ade.

Soll kreatince

With the reduction 1in cost of elactrical power,
soil heating has become prolitsble to the nurserymarn,

the florist and the market gardener. @'y heatling soll

[

t is prosslble to promote the growth of trhe plants and
heve the prcduce on the marlket out of season when the
crices are the highests, The germination percentage of
the seed 1s better in electrically heated soil teds.
Such beds require less time and labor for preparation
for sowings The cost of manure is saved. All these
factors gdd up to increased profits to the nurseryriane.

A hot bed 1s easily prepared by laying a soll 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 soll., This makes it possivle to ralse seellings
and flowers evein in the coldest season of the year or
amidst snowy weether. Tre aversge electrical power con-
sSumption for heating a 3 ft. by 6 ft. soil bed varies
from 1 to 1% K.W. hrs. for every 24 hours of operatione.
The factors aiffecting the power consumption are the out=
Side temperature and the temperature setting. The General
Electric Company, Schenectaly, New York has a ready-to-
Plug hotbed equipment on the market. It cen te obtsined
In varying sizes from any of the dealers in the United

Stetes. Other nakes of hotbeds are also avallable.
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Soll sterilizetion:

In exnerimental vorlk In the lavorstories and green
houses, at times it recores necessary to kill soill
orgainisms for the study of micro-organisms causing plant
diseases. Electricity is test suited for soil sterili-
zatlon. The mass of soll is sterilized by vlacing it et
a particular temperature for g specified time. The
sterilized hottels Hrovide 1deal conditisns for plant
csermination end the crowth of the particular micro-organ-
1sms under studye.

Other uses Iin the field:

Aside from the field work described above, electri-
3

9

clty 1s used for threshing grain, husking corn and other
field work described in the earlier chapters, Tt mey be
used in an electrlic truck. The nuse of electricity in an

electric truck is described in Chapter XI,
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Uses of electricity on the farm:

- ) ra) RN
In poultry lfor:ing:

Poultry farming has rade considerarle progress 1in
the United States. It has bteen found to te a very paying
side incdustry to the farmer. Electricity is valuable to
the poultry farwer in verlous weys such as; incubation,
brooding, feeding end improving the health of the stock.
Jegides it 1s useful in lizhting, weter supply snd gener-
al cleaning of the poultry house.

Tnecvbetion:

Flectric incubators sre simple, clean end less sus=-
ceptible to fire hazards. They save tire anrd labor and
give higher percentage of hatchings An electric incuba-
tor requires no more attentlion than occesional inspection
of eggs and adjustment of the thermostat 1f necessary.
There is less contaningtion, better ventilation snd better

-3

conbtrol of tempersture and humidity in an electric in-
Cubator.

The turninrng of egcs 1s escential for Ligher percent-
ag e of Lhatchinge In en electric incubator it is done
autometically by onersting s lever whrich moves the trays
Contalning egss, through an arc of 90 degrees,

To prevent dicease emong the chicks, scruvulous
Clesanliness of the incubator snd the trays is important.
A rotary wire brush cleans the trays thoroughly. The 1n-

S 1 3e of the incubator is clecred by hend.



Flg. 48. Battery brooders are conveniently heated
by electricity. (Courtesy: "Worthern
Illinols Farm Life" magezine)
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I'ige 49.

Cleaning the incubator trays
with en electrically driven ro=-
tery wire brush. (Courtesy:
"Northern Illinois Farm Life"
magazine)
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The consuniption of energy per 1000 eggzs ratched
varies widely from 25 1Is7. hrse. In large incubators to
200 i.7e hrs, in small incubetors depending upon the
Irsuletions In well insulated 1ncubators, the energy con-
sumed 1s less,.

Several rniakes ancd models of electric incubators are
on the marlket with automatic heat and humidity control,
The eneryy conswaption variles very little from one make
to another 1f the caracities and other factors are the

SAame o

Chick brooding:

An electric chick brooder saves time and lstor. The
operstor hes no worry svcut watching the temmeratures fre-
quently. This convealence Is appreciated specially et
nighte In an electric ciilick btrooder, the temperature 1is
set and adequate ventilation provided. Then the orerator
can rave a pveaceful night's rest or during the day time
attend to other work,.

Feating of the brooder with electriclity ;ives an even
distrilution of lLeat in the breooder. Electricelly brooded
chicks sre nealthler end develop move rapidly. Tre nior-
tality percentace 13 lower in tiie case of electrically
brooded chickse

Several types of electric brooders are aveilable, A
DPlack heat type brcoder censists of a curtalned compart-
rent with insgulated ceiling end canony, a thermostat, a

ventileting tute and a doutle glass insvection docr. The



« An electric chick brooder,
(Courtesy: liichigan State
College)

Fige 5l. The underside of a lamp type
chick brooder showing how the
feeders are placed partly under
the brooder during the first

week of the life of the chicks.
(Courtesy: lNichigan State College)
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WIRLiAM SCHUMAN FARM
SALES FARM SERVICE

52

An electric chick brooder show-
ing the surrounding corral to
prevent v ering away of the
chicks in e Tirst few days
after hatching. (Courtesys:
gen State College)

ér"m HIRON O

Growing chicks need room for proper
crowthe The ct
to sunlight w

icks should have access
le the chick brooder

i1s kept inside the brooding house,
(Courtesy: Detroit Edison Co.)



Hrooder 1mey he sunported on e rope and pully system to
Ffacilitete cleering. This type of btrooder is lept close
to the ground =nd thereiore has compsratively less fire
rIsk than the radlant type.

sible

1

In the redient type, the Leating elenment is v
on the underside of a cone-shaped structure hung from
the cellin,e In this type tlere 1s no rrovlem of venti-
X ation and cleaning, but the erncrgy consumption 1s hisher,
It is preferacvle to hnve the characters of the two types
c ombined In one, The operesting temperatures are nalin-
tained at 90° T to 100° 7 inside tie brooders. The size
of the brooder s*nuld be based on precvidins 7 squere
i nches per chick end 14 square inches per noult or bird,
“When the brooder 1s used rrior to larch 15, a capacity
of 10 squere Inches per chick should be provided.

n the recent vears, lsmp type of chlick bre~der has

fowné favor wi tl. the fermers, In this tyne, the source

Of heat is &n ordlinsrv lamp. The lsmp elso provides
13i:ht for the ciicks, so eszential for their healthy growth.

440-watt to 1200-wett lemps are used sccording to the size

Of the brooder. The photographs on the next page show

this type of broecder., During th+ first weck of the 1liIfe
P

Of the chicks, the brooder is surrcunéed ky a metal ring

Or a corral to prevent wanderins away of the chicls.
Later tris corral is removel. Also for tie flrst few
3 1. . . By - ~
Cays, the chiick feeders are rleced und:r the brooder,

M. . - . ,
“bese feciers are ~radually removed away “rom the Lrooder,
[ &) J J
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Laying Fens sthonll re-lcilete largc ercunts of cal-
ciws In thelir sycter Tor laying eggs wiitlh stror; shells
=such as will hetch strong end heelthy cihiickse Tris is
1 D rresert In certein focdse. Lacx
of tris vitenin resiilts in cdevelopwent of rickets in
roultry Lirds end cl.icise Sunlisht provides vitemin D
and helps in tle asci: Tlation of calcium into the animel's
iy n winter wuinnths, less sunshiine 1s avsiletle,

Srtificial sunli ht In the form o ultra violet reys is

an excellent sulatitute for sunli_ht inventeu so far,.

o]

3\

Thre ultra viclet lamp popularly callrd suanlany contsins
misrcury vapor hetwvecn tuangsten electrodes. Tliesa lamps
"ave revleced the older guartz mercury tvie and carbon

arc lgups previoucly usede

The sunlamp serves for 11 hting es well &3 a source
of" ultrae violet rays. aty ckicks _rowin> under ultra
Vinlet 1i rt gre heglthier gnd rwore sturdy than otherwise,

@ - LI, P IR S Pl
Cooling and store e of e, oz

-
e

Indicate tht revenue frou egss could Le greatly Increased
I Lhe ferrers corl e, s frueuwlately olkar collection and

Lhen store at rroper ternperaturcs. Tilectric refrig ers-
tlon prevents spelilage of epsse A home rade conling
device consists of Jarnning an cven ‘auk of wster ard allow-
Irg tre cool 21 to vecss over the eg;se The lotter are

K€pt in screcen Lottored buckets to facilitate circulation
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ol tre air., Lo rrlilvers eleckric fon i3 g ver; zlingnle
cnd ond deviee o oenolling €05 by this aetlinde.
Coaolli enl choresn o »o 1oy

Lhe gquslity ol “regcsed feovwl fs Lelntalned Ly refri;-
eratlao n sterins for longer porinis, e freczlng it

trhercou_ h Qoceripllcon of hone fnLd freezing
LFas veen given iIn Chanter VI ante,
Cleer®ig, cri?liog rrl crellrg ©of ¢33

noos ere cleancd sgellclacterily by bend bulling.
Clctih “nffers crereted by ractlicugl T .Fe. motors save

tire osnd labor gt e li Zlle exstra coct,
Coaullig of &g s vith an electric 1ight fecilitates

Ceter::ination of the qusllly of e; s orna relection of poor

K N A, - PRI
entire produCiiine

frceding of Cuus Trirgs btetler lrcome Jor Lesvier epgs
ich are conrsidereu suporlor in aualitys Iernd gradlirg
I 1 v o &
!s a clow jcte Ib Is sliiplifled ard specusd up Ly using

electric praders. Jsuaslly e;..8 ave gold in thiree se:asrate
& o & L

oraces eccorling to tiuslir clize and welghce

ster g

Ls alrealy cointed cut, all livestock iunroves In
hegltlt 10 weter Is proviaed for ariniing et all tives,
In poultry lteeplng, apert frcem resulting in Yegltiy kirds,

ccnetant vater saoply incresces egs proeductlicn by rearly

Ll









1" Fipe Carrying Intake Valve F
Wire 1(’0 Heater

/ Screen—

Trumbull Heater
135 Watts

Prevents Freezing At 10° Below Z
Thermostatically Controlled

-1



10 gercert, Contliusus guppl, of “grter con te Lest rain-
. - e a8 ~ 4 ~ o] X - P -~y 2
teined vy an aulcrabtic conirolled electric purmr. A flcoat

in tne wazter teori orerastes tihe swilch vlien tihe level of

e

n the teni Ffalls.e Tris

n

tarts the vum) snd tecgs

Iin tlie tank ralises the

t-4

Pt oworking until tie watur leve
flcat far enoush to throw the sultch ozen,
Ioht woters

In the winter pontlhs, Lthe Llrds should ce mrcevided

with warm woter ior dririiings Tris cen .e Gone by ress-

ing the urter turov_ h au electric wator heater, The pro-

Lle

_—
V‘LU

on of waw walter tas Lecrn fownd to ircreesse tre egg

producticn by 12 tc 1& percent during the wvinter montls,
Qther uses In nouliry Terming:

In additicn to tre uses detelled atove, thie poultry
farrer uses electricity in lighting, cleaning and ventl-
leting the poultry house es <lscussed in Crapter VI,

Feed grinding or fecd creciing and fesd m

e
5
’_JQ
=

o
)
H
(0]
w
2
=3
(o]

¢l the ciher uses, Thecze have been descrliied in Chapnter

Xe Yo prevent conteglous dliscasec erpearing in the

poultry stcck, sterllanps have becn found to be useful,

Jo

Providin

L
<

'

sterllemps in lsying hicuses alids 1In cortrclling

tronchitis and other respiratory disesses,
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Uses I

in rertic-ltures

Orchards fcra an Inmortert nart cl egricultare 1n
the Unliteu Stetecs, rults ctnotitute a corsiderstle nart
ol the foed of the recples Due to tle seascnel cianges
in clinete, It Is not possizle to obtain frezsh fruits
end vegetatles 2t all tlres during tle rear. Preserva-

tion keeps fruits end vegetatles 1in resscnaktly frech ccn-

S

ditione Tlectricel nower IInds an Ilmportart rlece in

tris fZeld.
Soil kegtin,; g»d aterilization:

Electric retlicds of s0il hecting and soll sterilizg-
ticn heve Leen dlscucced In Chapter ViIT, 7otbeds in a

nursery Inprove the seed _erminatlion end rrocuce vigor-

ous ceedlingse DJetvurns fromn ar orcterd depend consider-

erly con the quglity of Notheds tlere-

fore firc faver with tle wnurser e

oo
T

Li; hiirn. and Youses

&

Exyerinerts Lave rroved thet secclings end flcowers

crow better under sunlighlt. The greerhouse construction

1s tased on the rrinciple of rroviding ss nuch surli _ht

to tre rlent ss pocsibile. In absence ci tre sunli;ht,

artificial sunlerips provided in greenhouses Lelp vigor-

cus growth of yourg rplantse Artificiel lighting of

Lo

creerhcuse vwitl sunlenps st rnicht tire in effect, pro-

vices more ligsht hours for the young plentse This result

1473

S
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relrs the plants to tecome dlsease

Car

in retter foilags erx
resistant 1in earlier stages cf crowth, Also 1t Lelrs 1n

1l sun-

ci

[
[}

ecrly returity oo

v

2o
<

flovers, Provision of arti

lsmos In nurseries end Tlower teds 1s thus annly reneid
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reveiling in tre urriet diuring the earlier part of tre

o
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Sorajyirg of irnsectlicides:

rsecticide

[
t
:__;‘
}e
1

(@]

Several frults regulire spraylng wi
to prevert insect attacks or plant ciseases 1n the ripen-
Ing steges Tirely spraying saves lerge gquentities of
c >»op from telng destronyjeds Common method of sprajying is
by hrauling a tank c¢f the spray solution or rowder and
Forcing the spraving material throu h a nozzle Leld
Pointing towsrds the treese rnd-sprajers like bucket
S i»yayer or knapsacxX Sprayer employing a sitell tank under
PXressure may te used for lighter work, Peerless dust gun

ce [or spreacing dust on the trees for

@]
<
+Je

fmiall orcrerds,

for large orchards, tractors are used. Lerge tanks
01" tle spray materlsl are Lauled behind the tractor snd
ornne man directs the srrey nozzle towarcds the trees. By
ad justing the speed of the tractor and the cpen’ng cof
the gprayer nczzle, the Gesired quentity cf the irsecti-
clde can ve evenly spread over the vlole gres, Some

€ng ineering comraenies specialize in the manufacture of

SPraying equipment. Various types and sizes of srreyers

W

(&)

| F———



heve teen put on the market by these comranies,
Tlectrlc svrey plants are employed in rany orchrards
Ir seversl rerts of the TUnlited States.‘ Trhese plants sre
lccated at converient pleces in tle orcrard. They are
s tationary. The pire lines lezd to 2ll the trees to be
sprayed. The rrirciple of spreying is the same in staticn-
axy electric units es well as a movable unit cper=zted by
a tractor l.e. the svraying meteriel is forced cut through
a nozzle and sprayed cver the irees.
The sdvsnteages c¢I' a statlonary electric spreyirg
plant ere:
1. Savings in time Ly one half to two thirds the
tine required in movable un’ts,
2. TDlough srounc¢ can be sprayed without difficulty
and without weste of the sprey rmaterial,
3. There ic no cdarege dene tc trhe trees end irri-
cation dltches,
4, Paclking of the soill which resgults fror the
hauling of the tank wagon btehind & tractor 1s

svolded.

“'eather conditions do not interfere with orera-

($3]
.

ire factor in spreying in-

J

P

tion of snrayinge.
secticides 1s cof vital iImrortence. Electricity
makes spreying possihle after rains even in wet
fields where porteble units cennot te tslien,

€. In portatle units, the efricieuncy cf the worker

determines the quality of spraying. The ran



hardlin; the cpray nozzle haz to he attentive

at all tires. Thls ele:ert Is evonicded in

stetliconery surey plerts resulting in more

elfective resistance c¢cr the crop to insect and
discecse eattaciis,

7. Stetionery plants ere less likely to need re-

vpalr cr go nut ¢ od justrent,

Coct of spraving by a stationary electric unit is no
greater tran thst by rorteble unlits, ¥lectric stetiorary
spraying units should Le Instelled gt a conveniert lcw
level lcocations This will seve the sprey liguid in tre
pipes by allcwirg 1t to flow bacik into the tank after
spraving is finiched Instead of allcwing it to run out

of the tenk if 1t were placed et a hirer level.

Zencving snray residue from the fruits:

The residue of 1nsecticidal spray 1s harmiful to

humen healthe It should be removed from tre surface cof
tre frults before uvsing the latter for humsn cersumntion,
Tlashing with water remcves the_spray residue satisfec-
torily. 7The washing 1s test done kty soreying water from
nozzles held close to the fruits.e In the case of fruits
having olly or waxy coating, hot water is necessarye.
The fruits ere kept floatirg in water tanks ard the
pressure cf the water jet is enough tc perform the job
ol cleaning.

The use cf electric power econcmizes tre cost of

pumping end reating water. The entire process of cleaning




1s sipplifled eancd made autonatic by using electrical
metihroéds in pumpin; water, neatin~, etc. as describved
before,

Fxcessive wasnhing of fruits alfects the recping qual-
ity of the fraits. Therefcre @’lute chemicsl solutions
are used for wash:irie Thege soluticns destroy the noison-
ous proverties of the sirer resilue, Ior exsmrle a very
dilute Tvdrochloric Acid solution washes the arsenic
residue from fruits like aprles. The nrocess of wasring
with a8 chemical solution iIs the secrie as for washing with

water,

“rnit rreservat’con bv refriceraticn:

Refrigeraticn 1s the bkest method of preserving the
keeping qualities ol a producte. »ruits, vegetables, eggs,
dairy products end nther foodstuffs cen bte kent in fresh
concdition for several dsys by domestic refrigeration,

:111% cen be kept without souring for several days by re-
frizeration. Apples, orenges, tcmztoes, catbages, etc.
can te stored for longer duretion at low teriperatures.

As discussed in Chapter Vi, wren the fccdstuffs sre to be
stored for several months, freezin: of foods is recorrend-
ed. <f'reezing cen te practiced for fruits, vegetables cor
meat alikke, Teference has iLeen masde tc the nreservaticn
of fonds by refrigeration and freezing in Chapters VI and
VIII. The detalls of refrigeraticn snd freezing metlods,
the veriaticons in operating temreratures for various
foodstuffs, etc. are beyond the scope of this Yook and ere

thereficre omittede.

w
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it carnings

Canning is a comuon neti-od ¢ »nreservation of fruits,

f-de

“resh fruits elcrg with scrme preservetive usuelly sugar
solution are sealed in sterilized csrs at hi_er temrer-

etures to «ill bLermful bacterie. TUse of electricity

D

facilitates hendling end rovewcnt ol the cans by means

of chaln elevatcrses Tt is well eupl-ved Iin washing fruits,
heating water ond sterilizing anc seglinz cans. 3y em-
ploving "a moving belt principle", wierein s rmeving chain
carries tte cens from the departrent of work to encother,
the entire vrccess cof cennins is simplified.

Dervdration:

During World Yar IT, derdration of fruits, vege-
tatlegs, rieat and filsh ssved a lot of transportetion ond

storage srace so vitelly neededs Dehvdrated prcducts

‘ T,

tre

Q

retein rmeost o melities of the Iresh vrcducte,

>

Avrrles, reaches, peers, vlurs, vrures, rasrberries, crab-
apples, anricots, tlackkter»les, blueberries, etc. when
dehydrated wncder controlled tenpersture, humidity and
velocity of alr, retsin s Illavor very much similar to
their rstursel flsvor, They regein originel volure and
appecarance when re-=nycrated.

Fruits like gooseterries, strawkterries, and cherries
do rot give po>d dehydreted rroducts, due to excesszive
bleeding. Dehydfatfon ci grapes is cormen for certegln
Varieties onlye. The dehydreteu grepes are available in

the merket in tre Zorm of reisinse.
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actng Presh Food in Dehydrator

B. Kerr, Housemifo -

Bad Aze St
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Food Dehydrator and Dried Food Exhibit - Bad Axe Sales Office

Advertising 3-17-43 : 61752-2

ige. 57. (Courtesy: Detrolt E
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_he rvrocens of Jelycratlion conzlcts of zTaszzliin Lhke
o . o - i PN ~ A= Y I, - P
weshed fralits fr:- fire conlar end 7 a lesteld Tunrel to
L -~ 4 bl - s 38 4-~- RN - . 2 e
che .octter ernd, tne wniidltly LloLLove.ent ol elr in tlie

tunrel telings eyt under coentrols <the fruit Is usuclly

..

cerried In treys umounted on trolleys.s The tunnel Is
filttad vith lcsgz vindove ond tlermro eters to Zocllitate

- . S ~s . S 2 ~ A~ Y e m Tee A~
Inspection.s Lhe glir elrcuoleotion Iz controllcad VY ofsn ex-

= e . - o~ Kol Al Y -2
at 125 or zo denoending unecn tre tone of the rutth to
4
- A A L .. .., -2 LU S e R ~ = K] .-
ve delvdroteus.  Cwlidlty Ts olert eround 29,0 vVarying with

the amount ol wrter tc he removed ficm the Jruits,.
Lrong ve_cetegtles, rotatres, turrirs, s
gguzsh can e well denyéreted,

not glive sstiefectery delydrated nrcducts, Some veretsltles

require blench’r; before cenydration,

Srult redlvos

Treding of irvits accordin, to wel_ht or size Lrings
L o LR - hl -~ -—
Letter returcs From Lie better frutse Usaslly a . 7.0

noter crerstes a neulum sized greder willh a capecity cof
avout 2o tores en heoure. Electric arple graaing rachlres
ere avsilaktle cn tle rariet, T“ulb [rauers ¢nld rotsto
oraders are clco ured by scme vegetalle grovers.

An electric Tru’t grader machine orzerstes at negli-

L1nle cost ord seves ruch tive and t9571le It “rings more

~7
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's23 oL electricity ocn e I'sro:
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in tie precading clreptaps, tle wses ol cleoctricity
. By . - ® 3. v -t . | —— . - e -
'n trhe var!ous Lrunches i a_ric.ll s Leve cvecn dlgcussed,

- e . s e P
es’des ‘tl.egm, elagtricits T3 uszd I oa auster of mig-

. 1y e aeey v N ~ LN < - S PESTRN N B ST
czllaneicus ways on the oy, e e o Tarn 3107, »ovtalle
b 2 ~t Are . . . . 1 w R y -
electric o 2tors, coUlln [Lnlilig, Wudl Sowling, ralat spray-

~en e, N I 1. L A0 )
zarnlingy stwes reiiovel, Tug Lateling, secd

voteto catting, ;eca viihno, burglsr slar.s, electric

. . v 1 I P Ay

truciis en? In onwaercus ctber ways with vl ch we ere so
O, - L . .- - [ o] \ -t

Pamillar 20 cur everyday 1l that we are apt to i nore

thelr Impoertances Thic chopler descriues thece miscellarne-

v

ous usnrs oif electricliby on blhe oy,

regent dar farser has realized the economic ad-

{

vantage of crninlng 2 £2all rezels son to e alle te do

L

¢

the mincr repalr of Lrrxlerents and machinery at Lowve,

..

—

“

Tocl grinding and starrening of inife blales hes often to

te done cn a {farme. An adegualblely egulvred fara shop there-

v »”

vrosaving frequent trips to tevin. The

1. 3Steel drill: This sbeuld bte vportalle and
electrically operated from a convealence
outlet,



le2




(*efoTT00 03835 usI (Yol s£s593an0)) *eautd
PTOAB DU8 Pepoau aJdsum qyTTT MOJYJ 03 §8 05 oTqBISN[pE®
537 dweT oyl e°doysiJom wasy oyl JoJ FUIIT eTqsqdod 19 °*ITd




e frind stones and tonl rliucrs
.. ~ . -

4. 2 ?:ﬂf DU 5.

= 8 - ~ ro ey N - B! * 3 - :

5¢ A utecl Trecsser: Yo seionth tle  rinl gtones
cra anerT o erlz,

~ Al 2 - H . 1 ~ DD

e A coniired »in and cul T2 sav.

r oY 4 * . * - iy - . ® -~ ~ 9

T Sclderlr. ‘ront lectric Sojiqu“c iron is

RIS I S[PR verteant tA e - -

a hLeordry Zevice cenvenlent to worin vith.

fe¢ A stecl leotle,
Q. A4 vond latte,
12, A bufrer,

Outszide tLhis liszsht, treve wl ht be other nleces of
l:i.ht electrical equlpent sceoriing to needs of the fapr-
rmer or tle reightiorhoods I'or exaswple, a larger nest
rrinder, palnting ona spraying eguipment, etc. could be
irstalled in the workshonp buildinge. If consliderable re-
rlacerment of retallic bearings 1s done on the lfarm, a
portatle electric metrnl reltirs vot for bebblting hear-

.

ings could te instelled in the [farm workshop.

s

. k)

Tost of the equipment listed above will be opersgted
by fractionel ¥.T. mwohorse. The totsl consunption of elec-
trical enersy will very with the amount ol use of the
ecuioments On tiie whols the encrgy cest 1s negligivle in

view of the convenience it elfcrds and tre saving 1in re-

gir cterges of tie feom egquiprent, LiIgkting of a farn

'O

shop should not be ne lected.s Adeguate 1i.1.t for the
worxkers 1s importaunt for thelr i.eelth as well as fcr zspeed

V)

ol wirie

Portable electric motor:

A Cractionel II.P. mohor makes an excellent portatvle



1les

62+, An Illinocis farmer uses a
portable motor for the opera-
tion of an elevator on his
farm.




source of power, 1t can te uwsed to orerate several elec-
trical devices by a asuiteuls nulles end belt arrangerents,
Jor exerrle, 9 water pwir, wesling wachlire, mecht grinder,

1
3
v

feed grinder, rctary vwire trush cleaner, corn siheller,
fenning =111, orindstone, concrete mixer, etc. could all
be opersted by a rortalle rmotor,
3 * !
Portable motors ey te mounted on a trijod or a
3 Al v L

trolley. ZLarger mobtnre with & to 7., I.Pe. capaciby are
‘norted on wheels tc foclilitate transvort. ZFractionsl

V.Pe portavle motors are mounted elther on tripods or

vooden toards for convenlence In henclinge.

[60]
n
[
b1
[
"
.

Cotton ginning end pre

™

Electricity 1Is being used for cotton glinning ana
pressing work In factories. Large cotton growers hrave
such fectories adjoining their farms, Smeller growers
generally get the ginning end pressing of cotton bales

done Iin a nel tboring factorye. Electricity 1s used alrost

A portauvle motor is well edapted for wood sewing,.
I'any farmers cut their firewcecd from thslr owa woced lot,.
Sawed logs for firewcod end cther clty uses tring increas-
ed returns. A 5 E.,P, mctor will satisfactor’ly operste
a circular saw. Usually larger motors are employed for
trhhe operation of saw machines, prleners and other wcod
machiines. The length of the logs cut varies from 12 to

24 inches or uore a3 reqgquired. The energy conswunption 1s

155



Filge 63. A farmer's wife in Northern Illinois
uses a portable electrically driven

p to inflate her tires. (Courtesy:
rthern Illinois Farm Life" magazine.)




A portable motor may be used in
ing a concrete mixer, (Courtesy:
ern Tllinois Farm Life" magazine,)




more with snerter lengtiise  Jor cutting

L=

tre lors into
planks cr bLrards, an electric mond saw T2 used.

Yhen smoother finish ‘g recuired, tre planks shonld
e planed bty an electric plenin_ rech'ne, A rortatle
motor will do toth the jobs of sawirg as well es rlaning.
Trhe operation speed of tie circuler saw or plan’ng mach-
Ine 1is asually equel to tle speed of the wotor 1.2,
aooroximetely 1450 repeme A variation up to 500 r.v.me

On either silde does not Interfere with satisfactory opera-

A fractional 1,P, woltor furnisihes satisfactory power
for a sreall paint sprayer used for coating wood with pre-
servinc material, pelinting tre house and furniture, spray-
ing disinfectants, etc.s It 1s also adarted for use in
tire pwroing snd whitewash removal. The removal of white-
wasn is done by employins high e2ir pressure anc forcing
the air through a smnall nczcles An electrl!c sorayer pre-
vents weste of peint end performs the job riore evenly,

Yo retouching Is recessary for jobs dene by sn electric
spreyer, The extra coct 1s regligivle while the sgavings

=provement in tke guality of work are valu-

[

in time &nd
atle to trhe farmer,

Sreep shearing:

Using electric clippers for slheep siearing ma-zes the
JoU simpler end more evein. Electric cllipners reduce

shearing time to less than half th-t required for hand



An electrically operated cir-
cular saw suitable for farm
uses. orthern
Illinois Fa magazine,)
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Fig. 66+ An electrically operated paint
sprey used by an Illinois farmer,
This unit may be used for pump-
ing (see fig. 63.) (Courtesy:
"Northern Illinois Farm Life"
magazine,
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stearing by clinpars or bladess “n a large Ploclt this
savings In tiwe 1s well sorreciete’, Enercy consamption
of electric cliprers is very small, TWarly experirents
In Oregon proved a savings In ccct of shearing by nearly
157 vien electric clippers were substituted for kand
clippers.

Stwnp rennvale

Often times the job of removing uvgly tree stumps
from the farm presents a zroblcem to the farmer. A rro-

cess of destroying these stumps ha

W

teen develoned by

"

"
electrical nethods. Mo btlasting 1s nececssarv. The
electrical meth~d enyplcys the principle of a blower which

t consists nf a vacuum

-

mnakes the stump burn fester,

N

cleaner f*xed with a speclal 2-tap head., In each of these

.- . 1
wzzles, Ubhe nozzles censist of 5 inch

~

3

tavs is fixed a

»

pipes varying in length from 4 to 12 ft. FTach nozzle is
connected to each of the eight teps in the Lead of the
vacuum cleaner. The fire is sterted by using crude oil
or crank cese 021l, As the stumps burn, the nozzles gre
pusned deeper Into the stumps to burn them deerczr. One
nozzle thus Lurns cach root stump.

One ran can orerate sbout six stumps simultaneously.
Formglly a 4-fcot sturp burrs In eight Lours. The type

cf wood determines the rate of turning. Ior ezsmple

w3
+de

.ne,
spruce and fir turn qulcker regardless cf molsture content.
Cedar resists fire successfully being wet and porous,

The rate of bturning in cedsr stumps s therelore slcwer,

—y
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Gug hatching:

Certain types of turs eat and live cn other ty:es
of bugs wvirich are Larnful to crops. For example lady
bird beetles live on meegly btugs or aphls wi-ich are pests
on citrus trees. Lady vird beetles are therefore hatched
artificially by raising ie2ly bturs on potato sprouts,

be room temnereture is tept uaiform gt 70 to C0° F by

an electric therrostat ona svace ieaters. Fnouch venti-
lation is provided In the room fer tlhe snrouting potatoes
and for the insects In the rcom. In Cz2lifornia, tlese
beetles are sold to zitrus growers and cthers in capsules

of ten each.

Seed reobtato cutting:

Cutting the seed potato for planting is a slow job
if done witiy a knife by hande An elechric cutter does
the same Jjob in less time with less labor. The cutting
is more even. Due tc tle proper cutting, the perccerteze
of germiratlon of potsto tubers is likely to be hicher,

Pea vinin::

Pea vining ana shelling of peas 1s economlically done
by using a 20 Y.F. motor. The vines ere fed at one end
in a svecially designed wachine wnich automatically does
the job of separ=ting the pods from the vines and shells
the peas out ¢ tre pedse The vires ard rod sizins are
delivered separately fromn ti.e sizelled pess.

The modern prectice of using a field pea viner oper-

ated by pulling it btehilnd a tractor haes to a certain extent

R 4
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replaced the use of slectricity in pea vining. It is
likely that tre fleld pea vinirg will sunplant the
stationary pea vinliag uethocds except in tire areas vhere
the vines end nnd si='rns feteh high vrices ss livestock
feed.

cur-lar glarnus:

Treft o livestock and preperty along the highways
has vecore increasingly coriton in the United States,

One wetl.od of protection s Ly keeping the avrea well
li.hteds The use of burgler alarns is enother method.
A simple Instsllation causing an alarm hell to ring and
1i,ht up the perticular er2a ol burglary rrotects the
lives and property of irhe {armn fom®ly.

The principle of oreration 1s thet tre alarm bell
rings when the circult 1s openeds The circuilt is cloesed
ry bard, The current throush a solenold or relsy is liept
low enouzh so thet orce ti:e circult 1s ovened even for
a rorent, it cannot ke autmiaticelly cliseds Thus the
tell keeps ringing ninhkil recset by rands A flood light
for the yard conrected to tiiis alsrm, can be rade to
liskt up when trs alarm 25 one

nalcetion regarding the area of Lurglary is

Loe

If on
desired, a separete glarm outfits for each area will te
recescary., The yerd lights for each area are then con-
rected to tre respective alarm bkells,

Tlectric truck:

Flectricity fs not coumeonly used in trucks,., (Casoline



has teen fornd to Le un excellert fusl Tor long cistant
trencport. or sherter dicterces sowe trucks have teen
used to operete on elactiric rover. In tie hirties, in

the state oi Tisconclir, o walry [ereer used a 4Z-cell

.
bettery te deliver 'is products through a 14, nile route
daily.® The betteries uere chorsed Gelly by reans of a
30 aunpere mercur; arc recuiller opercted from tle a.c,.

mains. Ihe ener,y consaurptlion was found to be 27 L.

hrse for 120 wfless e et cost ol cpercation es cal-

naurance, Interest and

ener;y censunptlon was Letweenn € to 4 cents per ufle., 10
farther details regarding the economics of using electric
power In traclis Fave lern woriZed Cut,

Tndlivicual rrdro-electr’c nlonts:

In ereaz v ere a acbural Zicw of viater 15 gveilable

D
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in the form ol o streca o 300 wabter

rover, s.all Yydro-electric plrats ray be “nstell=sd to

Tliere nover coLutany service
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lactricily to a fsari.

1=

1~ \ 1 . DG b . - - -
ov2d, gush Individusl elsctricity produc-

¢~
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’
&
(@]
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3
o
e

[

in- units are Invasluasble. Tile cost per illocwatt kour
cf encrgy 13 n'ph for Incividusl plartse In the Tnlted
States, the use of electricity as lecn so well recognlized

tret the LI h cost of »nroducing electricel eneryy Ly in-

*

dlvidual units, 4d2es not interlere wiIth tlie use of elsc-

)

tricsl rower,
To generate power by hrdro-electric methods, thre

wveter in the strcaa iIs mede to fr11 froem a Leight of a

-
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fzw fect. Thlo el corerclas a0 oo vioel widich In

crates tre generotor., Tre

acenrdinglye,
.
Varlous volta_es coen te »roducad by ¢f Lydro-
™~ -~z SNy - A -
electric plantse. Tre vicre co_on volteges prodaced by
) . N LI ) . b
Intivilual ererating units sre 32 volts and 110 or 110
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g Lrhat It conlld Le woow e viue for rower ccLneny service

cr 13N livre service when 1t btecornmes avella
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1% Tre L asen Lalis-

ville power line termiycry cof ..lchi en, It wos clcerved

th.at tre utilit:

vy s

trve for

Electric 1. hicin: s the Iirat iten deslirew by all
the fearm forlllese "Leb ne ave electrte 11 hts" 13 th

rrirary urge of tie Anoricen fasrmers. The orier of rre-

Tereice for tie rest cl trhe equivrert varlies vith the

nc ual necus and the type ord cutent cf farming,

L)l

vi

',u

p.

for excuwnle, cscne farwers abtbazceh more importarce to the
utility of & nilikiIng reachine gna would even prefer 1t to
Lavirg a pressure water systen on the farme A far:ier's

fe ray rrefer zu electric iron end a veshlig rechire

|.-o

“"

to the williling raciiles 110 orupr <L rreiererce would

trereicre re accurate. Consiaering a mized fary, Lovever,

l. FBlectric li.hts in the fzrn house.
2o Fressgire vwater sycten,
Tashing rachire,
Flectric ligkhts In the varn,.
Refrigerator (household)
Tlectric stuves

M 1o A
.
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7o tt ircr,.

8. licing taeryire,

Ge Cloe
12, wter tegleov,
11. K ORVREN C..!_'u\, e

12 "1k cocler,

Ze CL OTLilUET,

14, Teen frecze wunlt,

15. 1lity »eter, & 0P., for sgilo F111irg

crna rtlter Yoavy [ote,

1¢s Tlectr'c iuncuheicr.

l/e Tlectric word ssgvw,
18, Electrlic velder.
lv. FlCCf;l"iC C.I"‘,.Tl.
Foy Crier,
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Stody of Costs 15 fteg to Yeoe ceoli-
s,
20020 Tl e

The oUtect of LLlis weri 1z to exanine the cost frorm

the point ¢ vlew ol trelr velng applled to the farn
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cond
power regulresunts on Inilen ferms rnekes this study very
Jlrficulte The farm i

cres to seversl hundred acres, Lelrg cwned eltler Uy

ivicdual frmers or icint Tacllince Due te tle gluoeost

o

entire svserce of elec*ric=2l rwechirery on the farms, it

By

~le to foresee eccuratelr, which of the rach-

~3

is rct poss?

by

-

inery ras _reater score I Indie. The use cof electriclity

In Inia couvla ve forescen in the farm neones, for irzi

catleon end drelrege, In wixed Teavri’py, and In tihe rurel
industries rmuck in tle sawe ian €y as lSiscucced in tre

vreceling chanriters. Due to the siellness cf holdlings snd

other g riculiural cenlditions cdescr’led in Crentcr I,
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e

ere Is no 1o eulote preospect o clectirfcity teing en-
plecved in gll the ferm uses detefled here-tc-fore. In
tliisg worie trerefore, tre conciderstion cr costs is
limited to tre reln Itews of lLiousehold uses cnly, na.elyv:

Liskting

Pressurs veter system

Yashing machin

Household refr,beratmr

Electric stcve

'srnd iron

Racilo

“ater Fresgter

Vacuun cleaner

Utility reotor, ) .I. 7or rtscell-
aneous usese

The consw:iption of electrical energy has howsver,
been discussed [for gll the I1tems tlat nake use of <lec-
tricity on the farnise

™ 1rnitiel cost of Lioucelnld elec-
tricael eculaent:

Due to the differerce in quelity o the products
placed on the ricriet Ly a nuiter of manulfacturers and the
e-ount of' use to which it is put by the varicus farm

familles, 1t is Leardly noscitle to generslize tre cost of

owrership and coperation of the verious electrical gnpli-

&

b3 - )

ancese. “he situaticn crested by World Var II asdZed to
the iracciracies cf guch Jeneralizstion, All attenrpts

at estirating the avera:e costs therelore, serve only as

)
}-te
=3

a rouch guilde in indicatin the cde

I atility or otlrerwise
of owning tre equipmerite
During the war, mcst cf the electrical arpliances

were nont availelle In the open market. After the var,

some c¢f tke nenulfacturers have reswned prroducticn tut the
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rrice levels are Iif _Wlyv uncertein <due Lo economic and
rolitical turncil within the reoticn, Lebor striZes end
tre officlal vrolicy of onrice control are two cf the im-
portant ceuses for thric uncertalnrty of »rice levels,
*hen the 0 fice ol ile Price Adininistretion (OFA) weas
abolished in 1343, tre prices cf sore commodities went
up whtle tre prices of other cormedlties fell down; more
items of electricel mactinery eppeared c¢cn the rarket,
"ten tre CPA wes restored n trte latter part ol tre yeer,
the price levels were reshtcrel, ctut tre avallabillity of
the electricel aprliarces and eguigrent was still un-
certaine.

After tre <lecticons in Toveuiner, 194¢, with the
victory of thre Lepublican reyvresentatives over the Demo-
crets, tre rrice situaticn is likely to change gll cver
the country. The OrA hes witrhdrewn the celiling price
levels for several comxioclities ircluding electrical eqguinr-
mente, Thus the cstimate cf cust, if tased on tre price
levels in 1946, will Le greatly distcrted end inaccurate.

It is therefore, that the following cost fijures are tased

.
on the 1942 price levels. These rrice levels may te ex=-

G}

rected to te revived after the Intra-ngtlioconal eccnomic
conflict subsices within the next few vcarse

“re 1life of electrical eguirrert:

The life cf the electricel equipmert Is a veriletle

facter derending upon the gmount of use it is put tc and

tre cere with vwiich 1t 1s Lancdled., “Wiring instellation

"ﬁ—"— - TR iy ~a.-.-.“—-.'
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once carelully done will crdirerily necu no major renairs
or rerlacesents withiin 20 to 25 years. I onst cf the elec-
trical equipment uiscusced ahove will last feor atout 15
to 20 years wit out any apnrecleble e.ivense on repalirse.
Allowing for trhe &ifference In tle rigkes of equirrent and
the wey in which they are hLandled, tre lire cof all thé
electricel equiprent is considered tc aversre in the
reighborhocd c¢f 1 years.

Tre cost of cwnershin:

-

“he cwnershilp of the electricael equipment during the
vesr Iinvolves seversl iters of cost, namelys

Deeclation
Tnterezt
Repalrs

Fousirng the equl
Insvraice

Taxes, etc,

rment
All trese items are wmore or less veriable, [or exsunyle,
the depreciaticn during the cerlier years for new equip-
ment 1s comparatively nore while tlle renalir extense is
alrost nil. In later resrs, ti:e depreciestion cnst reduces
while the rereir cost Ilncresses. The arnual cost of owner-
ship thereflore, varics to a certain extent depending uovon
these items, For the field wechirery, these items of
ccst are comvaratively hisher than fer the household equin-
mente

Assuning tre life ol the electrical equirment to te
15 years, the coat f ownership in one year has been wrrk-
ed out to be ennroxiretely 15 pvercent of the initiel cost.

This is for ell field machirnery, or power machinery,

"F‘-.—'.'_‘-"smmw i s gy
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the annual cost of owerstinc hes teen ectiricted at avout
20 percert of the Initlel cost, or the estirates in

o

tris an averege cerrecliation of 15 percent annmually is
allowed on s8ll equirrent,

The quality end tre mske of Lkhe equirrient are tre
natters of cholce and Individocl preferences of the far-
mers, For our =sgtinntes, the costs rrovide for a resson-

A

£ equipment cf any reliable make,

o]

ably superlior quallity

Fal

which cculd te affcrdec within tte financlel :eans of an
average Amnericen fermer., The follcwing statement in-
dicates the arproxirate ccst ol ovmersnip in one yesr of
the electrfcal equiruert, baseld on tlhe prrice levels cxist-

tap tr 1042,°

Arnual cost
¢ ownershlp

Initial (157 of ini-
Tten Cost tiol cost.)
Cost of wiring a 200,00 570,00
five-room larm
house, provliding
adeguete nwaer
cf 1i,rts and
convernience ouvt-
lets.
Pressure water 135.00 20425
svstems: Decp well
wster pumb.
Vastiing rachines 85600 12,735

}_J
'._J
O
[ ]
O
(@]
H
O
]
(9]
(@]

Tocusenold refriger-

atcr.

Electric range; 4 150,20 2600
burner tyve, with
CVvene

Fend iron, 5.00 e 7O

AT e s e ety
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Viater rester, 80 .o=2l-
Y\

lcn tenk cevsclty.

T e e
Vacu v cleoeaner,

Utilﬁ.f:{ robar, - el

1=

Ze 0 2675
0 215

Total 1,13340 162,75
anufecturers of tle eauir-~nt:
In tre staterent uocove, tre prices have veen Ttased

on anv relistle rule of arpl

reires evallarvle in the Aver

ns!dered reliagtle

-+

Lermps end wires

T‘lec r{c rorn e

Tiat
AU 0

ater l.eater

Vecuunl Cleaner

3
-

lances levins reascnable

O

ee Avons the rumber of

P
(]

can merikety, the following

anu ncht vory eirersive:

. P \
Jerufacturer

“-nerel Electric Co.,

eleg Peric, Zlevelond, Ohic
Fe Tlerers & 2rcse C0ay
hlirda, Ohio

‘O ’ E S - -~ -(’.A“’
Min

Vestinghouvse 182, Coa,
Pl*tshurb, Fenrne
Cenerel TWlectric Co.,
ela Teri, Cleveland, Chio
" e a1
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Fricesl ever » Top 4o
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The followini

awrnntion In .77, Tre. O

arnces In vae on e oo
K3 - 2 .- o

equivrent are gliven ssnd

Jarn hore eoculprent:

Clcck Or.e

one ¢

Coflfee per-
colator

Fad

a frnd

Ve T

stater ont

e 1o

the

» the »ragt o7 the electricel enrli-
1 1Y -~ .
e he Jdetalls for the fgom Fave
rately from thoze ¢ the foarm
e e T cskt of Orer-

Congzumnt- 2tlon
tion rer
unit, h

9]

aonthy, 2 0.01 ="
a3l
nt, ‘or 5 Cel0
1y of S
Se

fewm?lsy of 5
PETSOIIS o
Lishwasher ~ntL, for Ze5 0.N5
1l el 5
NS e
Pan (bouze-
hold) dne month, far 2 0.04
a “amilvy of 5
NErsSONs.

Fan (kitchen)

oV

reezer Ore wonthk, for 125 2.50
a family ol 5
TEeYSOnLSe

Heater (glcow-
ing or radi-
ent)

Teuating pou

‘ur of use 1 0. 02
ar of use 05 C.01



Ttem

I"onge leat-
ing (0ll
turner)

ronin. mach=-

.
LR
—ia

Sewing macn-
ire

Walfle

iron

rarm equip:ent:

Zarn venti-
lator
“ottle wach-

er

3rcoder (for

cr’'cks
Churn

Cli-per (for
horges or
cows)

Concrete
nixer

Corn husker -
Shredder

senar-

14

Crear:
ator

s EEY -~

e onhl, Top
L2 - o ¢

a i 1'_:' oL C

DEMS O3NS e

N N EA TN
Qe ononthy, Ior
I | r ~ Y =
e [Jo0ily oo 5
NEPIINS

Or.e month, Zor
a femily o

TETSCNS

- . L I
One montli, per

COWe

17350 Tottles

Cne c¢ricx

190 1:s. of
butter

"ne hrour

One cue yard of

conecrete,

120 bustels of
COIrne

1,700 1lbts. of
rilk,

1C38

.o e re Cost of Orer-

Consunpt- etlon ner unit
ion oo o 2 mer .

m't r,

5D 0.50
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Tte:i

Deliry water
heater

Ensiloce
cutter

Grain ele-
vator (ore
1‘.?.)

Crain seesd
cleaner end
crader

Green feed
cutter (also
used gsg heed
shredder)

Fay beler

Fey Lroist

Fotted
Incubator

Irri-ation

-~

DinS

Iiliing mech-
ne

Le ',J;

-

4

9

e

n

-

5 zals, of Lot
water DRT cow
lat 145 )

“re ton

re ronth

|—J
]
©]
]
o7
2]
.

one onth

1,000 bushels

100 tushrels

Cnhe ton

One ton
One ton

One sge. yde Per
day

FPer set of 25
G:{_)Ljs

One acre-=-foot cof
water lifted

threou_h ore foct,

ore monti, per
cow

“r

“evWe kre Cost of Orer-
Consumnt- atlon per unit

ion per I 24 per L.,

un*t. hr,
1 0.02
1 0.22
7 0,04
0.3 0.01
) 0.10
4 0.08
1l 0.02
i 0.04
2e5 0.05
0633 0,086
1l 0.02
1 0.02
3 0.06
2e5 0.05
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—ten

11k conling

Peint Srray-
er

Poultry hruse
light!ing

Foultry wat-
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Tre vresgent rositisn -2 rursl electri-
fiecation In tre Un'teu Stertes:

The fact thet rural electrificstion has riade & rapid

progress as compared to other »rogressive countries cof the

(&)

world has teen Yrou ht cut In the =arlier chanters, The

acicates the stazes of rrogress

(BN

cgreph on tie next nase

=

from tre early davs in 1020 when tre Corzilttec on the TRe-

latliors of Flectricity to A >»iculture made 1ts {irst re-

L)
’-Jl

cotion statistics.

e

pert rertaining to t'e rural electr

The steepness of ti- curve cf tite graph in tke recent veers

“

indicates ive impetus received by rural electrifization

due to tre federsgl ass?

b

5t
L

o

nce and the efferts of the =WA.

4]

Intenslity nf »urc]l electrification in
different ctates:

v of rural

The following tatle shows tre inteusit
electrification n tlie varions stetes ol the TUnisn., The
deta hes Leen cbtained frow tre U.S. census figcures and

thhe Edison Tlectrlic Institute statistics. The Ues3. “ureau

"

~

ol Census defines a farm tihwess: "oany treczt of lznd cf three
or wore acres used nainly to produice a_ricultural rroducts,
or any place of tiree acres or less, vwere the cwner or

tenart cdevotes lL.°s entire tire trereon to gsricualture, or

the annuel value of e riculturel rroducts exceeds 250,

culture and gimilar pursaits fall within tris classifica-
tione)"V The tendency cf the utilities ic to r-lax tris

cdefinition snd constder any individual unit of farm vl etrer

X aw
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grdir - the nwiter
ne teon collected
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exc _erated
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lectri-

Fercentaze of

Ter e of 0. 0T Teos Tfied Jarrs Llectri-
State {omne 1, 145 =c, 71, "I0)X ri1es,
Ale. 245,001 75,200 3249
aAriz., 17,10 2,700 6549
Arlie 205,527 43,500 24,0
Cal,<o 141,577 115,200 103.7
Col. 42,1C3 20,200 D246
Tonn. Da4,573 22,000 Q3T
Del, 0,57 2, 40K 38,1
lea. 7 23,200 3744
“a. 25,500 2745
Tda. ; 235,700 £35.8
21l 200,17 140,000 £7473
nd,. 170,200 145,10 Z1leD
Towa 200,082 151,100 72.0
LENY 142,770 LT, 700 e
i Ca,671 1,50 5
La. 127,505 1,000 7
R 47,24 24,101 7
S.d. 47,500 2o, C0 7
..853. 2,001 27,200 o)
iche 179,673 5,220 0
Linnte 120,771 100,020 4
Llos,. 264,704 S1yE00 S
0 24,507 20,600 5
..ont,. C7,083 13,700 2
L€, 111,093 10,200 5
TEVe 7,400 1,500 3
el 12,2.7 12,701 2
e 20550 25,700 5
PN Ll ,210 D200 7
JORCAN 102,203 127,801 B]
el 201,178 112,07 5

2,740 Ty 130 <
ICIS PR 122,322 3
172,371 9N alele z

Cl,els 57,300 2
170,399 124,002 3
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2e Eow rmicn erlort Is veln_ ot v, e Ccvernnent
end trhe ulilities In ~roncting the devslupeoernt
cf rurel 2lectrification?

enrle raget to tihe elforts of (le
tie abtllities 1ir the cevelcprent
rilleoticon?

Ie
—+ §.
V-4

legerding tre Iirst cuecticn, the rgotional importance
cf rurel electrificetion Las already bteen Trou ht ont in
thie rrecedldling cliapierse.

The ceconud guestlion "o considerec in tre later rers-
LrETnSe
e L ira nuestl

Q)¢

-
C
“
D
e
»]
W
0
~+
1'e
e}
3
D
H
ot
oy
]

As regerdas t
majorlty of tre peonrle s evident frcm the ranicd oprogress
ol the rurcl electrifiicetion in tle Tnited 3tates within
the pest 20 yesrs., Lhere Is, no doubt, as in &ll new
develcprent work, an osucunt cf oppecsiticn to tre erforts
cf tre Coverrnent anl the utilitles In the clectrificotion

cf the rural aress, _ub there Is an cverwhelm ' ng major=-

ity of the pecple sugperting tihece eillorts,.

Yow tre second questicn regarding the efforts bty the
utilities and the Governtent, LThese elforts have been

rartially discussed belore. They sre constantly ained at:

1., Reuuction in tlre cost of electrical energy supplied
In raral aresse

o

ctine the extersion

o L0diflicetion of the laws affe
1 sreas in the different

of electrwcitv t> the rure
stetes,
Ze Nesearch in the ausign of electricel arrplisnces

By

end equiprient to the I'arm uses.

4, Educetion end training of tre farmers in tlre
rrethod ol us ’ng tre newly develuped equip:ent,
fentlierizing them with the research ectivities

‘:df."l'.’\' z



LI T CatICl,

of thke Coveprrrent -ond tre utilities, scnd cttein-
*rg thelrs cooreretlion the deeleonient of rurel

ralal

The eflorts o0 “ie Govermert and the Ttilitles in

[

trese four directions ;o Yerd-in-hs:id, The ccoperesticn
of the Armerican Soclety o0 A_ric.ltural Trn iresrs and
farmrers! crgenlzeatiorns Iz (tirired In tne elforts cof tre

Governrrunte The chilel orperizeticn reprecenrting Covern-

revt efforts 1o rurel clectrilication, Iz tie AL, An

y]

elgtorate Coscri;ticn ¢ tie results of trese joint ef’crts

"

are tevornd the score of ti's worke An Illustrative swimary
of tiece eflcrts In the ¢or'ous Ctetes, during the post

world Var 11 pocolod, ellowss

eductlion v the cont o eleckric
ener;;y 1a tte various stele

During tre .cors 1545 end 1248, tre rate of electri-
cal energ;v ha.e tecn reuuced by ceversl power coupenles
almcst &ll vver tre United States, This reductiorn wes
rossitle mairly because of the rewcvel o. the federal

-

excess profits tax after 7orld Var II., A few of tle In-
stencesg of reiision end redvcection c¢f rate schedules gre
cited here.

In Arizers:

Central Arjzore Li_nt and Power Co, has recduced the
rates of electrical erergy v nearly loee percent as
follcwssv

Frergy Conswreds Fatvez:

Jirst 12 Ho7. L. +1e00
Vext 103 K.7s hre 3.CFZ por LleTie N

T A Wb L WY
o

T



le}:t 1:’3 i'—..:‘-. YA“. 2.5‘,_‘,/ .Cer. :-."u.". }-‘.I’.
O’.'e.‘;’ L\)O ix.v.'. 1‘.1’. 1.'\);,/ 1‘€'2" Jg..“v. .I'?T'.
A1l ererg; conrured
Ter testlrg woter, 1.27 per H.7, hr,
Propocsed rotes:
Energy Consuncas Tetes
Tirst 12 L. hv. 30.0¢
Yext 193 L.7e hre 2.5¢ per K.7. hr.
ver 220 .0 . br,. 1.5¢ per X.7. hr,
All energy cons.oied
Ter heetln, veter, 1.0/ ver il.''« hr.

The Tucsen Ces, Tlechric LI oWt end Power Co. wus
criered =y trhe Ariloena Ceorporsticn Corxilcssicn to reduce
the rete scnedales eilective l.arch 1, 124<. The compsny

to reduce tre rctes

| .
"

hes teeca orcered Ly the Co.i
furtrer beé)inh:r‘d cENUETY 1, 1347,

ir Arliansass

Aritansag-.iscourl Pcwer Corpe. hes increased the rural
lines by rearly 10 percent and rednced the rate for rursl
custcuers by nearly 320 nevrcent. The nonthly minimum
cherge per custower Les »een rediced from ,2.50 tc 31,75,

In Coloercdos

-

The .uniclipal Electrlic Plant in Colcredoe at Lamer
effected 2 reducticn in rete scheuules by nesrly 3 percent.
The minimun cherge wac reduced from ;1425 to 1,00. The
revlsed retes were given effect from Janusry 1, 1345,

Alsc the municlpal plent revised the rates for Colorsco
Springs bringing abouv e reduction in the srnnual electri-
cal tills for tre himme aund commerclal users to tre cixitent

1w

of nesr +100,000.

e . e e

e






in Tecrgias

Carroll Flectric .erhersiip Corv., Carrollton, Ca.,
have reduvced thelr rate screuless. All electricel energy
over 200 ¥,V. hre per month will be sunrlied L 1.5 ner
i+ve re under the reviced rates.

Also Weter aend Li_ht Conuleslon hhes errounced e 10
percent reduction in rates ol electriceal erergr.

Ir I1)ircls

-

The follewing comperizs have reduced tl

Lde

eir rote

T

scteduvles fixing 57 ¢ ... kr. for the first 25 .7,

o
e
.

+r

consured, &7 e XK., hr. for the rext 75 L.V, hr. and 24

Tr ey

a {.V. hre for electriccl energy consumed cver 100 X,7/,

tr. per month.

The Co-rcnwealth Eitson Cooe

The Punlic Service Co., ¢f llorthern Illincis,.
vestern Unlted Ges end Electric Co,.

The Illirols Northerr Illinols Ttilities Co.
The Centrel I]llinols Public Service Co.

g

The revised rates will bring atout a savings of near-
ly 3,500,000 to Illinois users nf electrical erergy
annually.

In Iculsiana:

Gulf States Utilities Co. whilch covers perts of the

State of Texas alzo, hes firxed the top rate ol electrical

1N
]

poewer consumption at 4.7 per .. hr. as against thre

1. v e . .
o7 rer .77, hre This recuction in

(o1}
LN

rrevious top rate of

rates hLas teen given effect since Jenuary 1, 1246 sna
macde apprlicable to ell the consurers surplied by the Gulf

States System In both the States,

Rt ]

!.?"—_7——.-
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The Unicn Electric Cc., Ste Louls, 1.0., Lasa rediced
the rates gnd cimplified in t+tie reates screwiles, 7Tre
prwer lines of tris commeny extend to sone of tre Illircts
State tcnd Jowa Stete coiswers, The revised rete systen
w!ll Yeve conly two schedules, cne Ior urbsn users anc tre
other fcr the rural users, Instead cf tre eight scredules
existing previ-usly., The savings to the customers will
be atcut 1C percert o {ielr electric tills.
in Oregon:

Food lver Wlectric Cooperestive tes effecteuw a 24

rercent reuuction In retes crerged the Lorne consw:ier on

the ferms, For tre city dvellers in the city cof Food

vy

River, tre reviscd rotes rave luwered the cost of electri-
cal energy ty 10 tn 21 percent.

Pertlsnd Zenaral Flectric Co. 2nd Yorth-"estern Elec-

Lde

tric Co. rave revised tle rates for electrical energy with
sreclal coffer to correrciel consun’ng large quantities of
power,

In Vircinia:s

Virginia Electric & Power Co, has reduced 1ts rates
Jor various ccnsumer's purposes tc the extent of nearly
1,263,000 aenruslly beginning Arril 1, 1046. The reduced
rates will save a tctal of 510,000 for restdsntial con-
swrers, ,720,000 for comnercisl consumers, 36,000 for

32,000 fer

o

municipelities (for li_ hting purpcses) end

otter State Institutionse
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B 28 s
frost pre-

the ilch-

The two units are placed
ifue each cther, Each unit con-
sists of 4 sections placed erd to ende

3 elexment for eac nit is
continucus (Courtesy: llichigan State
College.)
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clottes are swirled insizad of Yela) a

<
has “ezn dogfgned in Clevelan?, This, Tt fs exrected to
te cn tle navket by tie enl of Lhlis vear, .

Tre ickart “reothers Zo., Yroy, O%nlo, hes developed

a lcw cost electric welder speciolly <Zesliyned for rurel
rcwer lirege. IC ies g wile roernge o operablon drawing

frow 20 to» 130 srins ¢n a ZJ0-volt single rhiase line,

e Yovart Ircoilers Co,, hag elso desigred a combined
battary-charger eni arc-uwclder wi.ich imay Ye convenlently
used on the fars for weldiag ond Lebtery charging purnoses.
General Wlectric Co., at Clevelan?, Ohio, hses

announced a new tvre of 40-wabtt lamp “or 1llwriinati the

ag
inside of reirigerstors, The lamp Is smeller in slze and
frested on thie irsides It 1s designed for normel 120-volt
ines and has a rated 1life cof 1,020 hours,.
Thiege cCeveloprents end tle rrozress in the short
reriod following 'iorld War II, are but the result of
cooperstlion annng tie Govermneats, utlllities and the farm-
Ing popalaticone. They are all 1ndicatlive of the Irogress

of rurel electrilication in *ti.e nmear fubture,.

Educetion and trainins of ithe farmers:

The last phase of the Government's ellort In extend-

ng trhe Lererlits of rural clectrilicatlon to thie farmers

e

is that of the spread of the education erd the knowledg

e

B}

of tre better methods amonz the ITsruers. This is done
mcstly with the help of tre U.3. Extension Service.

“re activities of the Txtapnsion Service in the United

11:_"'5__“_"‘4 T W A o e m—
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States eglready raferred to n thils Toeok comprise the pub-
serercl ~nd techrniczl tulletins, distrlibution
ol trhese tulletins smi.n_ the farcers, ‘ssulng news letters
to tlre far:ers, rallc mro rani, enncuancensnts ol weather
forecasts, holding mectings, conferences, short tralin’ng
courses Tor farmers, county eul state fg'lrs, demerstrations,
lecturers, etc, anu ext.initlon of wovies or eny visual

alds. 4-7 Cluts frr Uoys ound J'rls Is an Interesting

activity of tie Ixtension Cervice, Thre Extension actlvi-
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tles in the Tnl > guwmarized ty Co B,
Smith in his wook, "Tre A riculturel Fxtensicon System of
the United States", published in 1220,

Tre utilitles reatly acalist tliis effort in education
of the farieps ™y ritlicetion ol Inforriation bulletins and
aide wvoolicy by bold’uy demonstrations and taking part in

-
o A

meetingos; and by exhlicition of 1llustrestive rovies,
pletures, rod-ls and cther visual alds. The efforts of
the utilities are similer end parsllel to those of *he

Covernnent.

Flece of utilitieg in the TTA4A rrocrans:

During the passt decacde, WA has been the principal
organtzation 1In the field of rural electr!fication. Com-
bined efforts ol tre "TA and the power ccmpanies in the
extension of rurcl lines and education of the [arners
heve facilitated tle tasit ol rural electrificestlion wiiich
thie TFTA took uron itself to perform. There ure seversl

ovrocrams of develcpment In pregress in tre verious states.

Ty
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“e werk In orocrecs In the different

«t

A few instances of
states will 11lustrate ~iiat 2lace the utilitles cccocupy in
the TTA develor:iert and externzlon progsracs,

- T

In Indlansa:

The Toarc of Public “orks, City Hell, Logansport,
nde., tezs & plen In nrcgress Ior chenging the alstridution
voltegzes from three-wire, 2300 volts to four-wire, 4130
volts in *tre runicipal eleciricel instellations, Tt
will enable sn increage in t'e greas served at nresent,

vor

Also tre Toard cf Tutllc Vorits, City Fell, Jasper has

under way a pler “or ad’“tlons aud extensions in the local

Tre "7\ hags allotted the Tende s Rurzl Electric

Iertersghip Corp., Tanville, Ind., 2 sum of 55,000 for the
construcfion of new rurel lines eunl elcctricel Installe-
tions In the rurasl areocs covered by the uemDercship of the
Corporation,

In Iowa:

State ZRoard of Educetion rcs aspproved plans for ex-
nangion and Imrroveterts In tie exlsting rower plant at
the lowa State College, Ares. The ccst is estineted to be
nearly ,700,000. The add’tionsl installations will add

to tre regesmch end edicoational facilities gvallatle at

trnie college.

The PTA ras rede an ellotment of 40,002 to Lcaven=-

wcrth Jefferson Electric Coonerative, Leavenvorth, Xensas,

“Wd.m".—.:
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for tre installgtion of new rurgl lin-s and eddéltions to
the exlisting lines in tie State of .lansace.

- e ‘rar e
et lxellt]‘c.{ U

The WA has allcetted tie "lewing-iason Rural Electric
Coopercotive, Ileainshurg, Ive, & swa cf 300,000 for ttre
corstruction ol new rurel electric lines, generating

&
stations, etc., end Imprcveueats in tlte existing installa-

v

Sewergge ara “ater Teard, Yew Orleans, La., has a
plan 1in pregress fer the cxpansion cf the waterworis power

statlion,

The ITA has nade an allotient of 200,000 to Jefferson

Davis Flectric Cocperative, Jennings, La. for the electri-

ficeticn »f uielectriiisd ferriz In tle stete,

[
[$4)

In l.ascachusetts:

D)

A new power rouce Las been planred Yy Ludlow l'anulac-

turing and Seles Co., Ludlow, llass. The privary urge

C=

for tre instellation of a power ncuse cores iIros an exist-

}-te

ng lecal textile mill.

In ¥innesotazs

A new 7,500 ., plant 1z Leing 1nstslled at Foot
clze by Otter Tall Power Co., I'ergus ralls., The plant 1is

Y

exrected to function in 127, Lhe estinated ceost is
"

rearly 1,000,000, .

The rleas for increasing Lie capacity of the municl-

9

ral plent in Illinneapolis, i.inn. are under war,

5 e
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The Vater ond Li_.U Corslession, Virginis,
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plans for Inprovesents ernd adasltlions to the local nunl-
Turiasg the year 1043, the .74 ras allotted .°545,000

to cocperatives in tle State of Illnresota for the con-

struction equl rent as [nllows:

Centrerol irresotbs
Fower Lsscclat on,

inn. 225,000
Red Lake Tll=actric Cooreratlive,
Zed Lske "alls, .1 il 280,000

Lake Tlegicon Ceorerative
2lectrical Assuvcliotlion, Felican
. - . ¥ v

anids, L.inn,. .100,000
In T"lszouri:

Tre ITA Yas allcottel hhe Consolldeted Electrlic Coop-

. . .- N # .

eretive, lexico, ln., & sum of 100,000 for erectirg new

rural lines and installction of acdlitional equipnent in

Six more WA dfstricts will Le scrved by a new trans

missfon line from tle exlisting installations of Centrel

etraslka Putlic Power L Irrigetion Districh, Wastirgs,
Yeb. The rew transmission lirne 1is planned to palie way

o

linres of the Plette Valley Futllic Power & Irrigetion Dis-

(%=

ect in rand et rresent is estiieted to

Congwners Public Power Listrict, Lincoln, eb., has

clanned cut g Ilive-jyear ex_arston rrogremn beginning 10430,

211

for further extenslcns Ifror the lortn Flette Transm®ssion




torhood sl 7,272,070,

In Fenrsylvanla:

~

N - K] TV qmya O 3 Ty . T
.etropoliten Tdison Te., Teadlin,, Penn., has rlaus

In progress Jor large aui’tlons to tie geperetiag station
at I'1ddletown,
T o Nrc ~rmr e
I Orepong
Vorth-Tlegtern Tlectric Co., Turtlani, Ore., hes plens

for lnstallation ol gdl?tiraal trernsiission lines operat-

[

e

5 et 110,000 volts., Lhe cost will te nearly 500,000,

Several additions to ilct»iltlon lines Lave btecn planned.

b

m -
MAassag A~ noe
n _’.\.A‘Agequebo

The Town Council of Clzrisville, Tenn. has plsas for
renewing the strect-light installation on modern lines,

in Texsas

m

toter erd Li okt Depert-ont of Trewnsville plans an

extension srd iupreoveernt In tne municlnal steam-electric

Public Utility Districts have In progress rlans for
extension of rural trsnstlicslion end cdistritution lines.

The extension in the hydro-electric gererating
station ¢l trre Pacific Tower ond Li ht Co., Portland, <Cre.,

at lleches, 1c under wzy.

.

seclenation, Tenver, Col., kss Iin rro-

nevwi &4,500 volt tronswission lines

‘ “TE av -‘.__—‘—a-‘¢--'
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and 2,00 volt Slziributics 1linesg, Tleze 17ves 111
e Tonowerkas eh Torsen Dav,
e Uiccovrl asin Trojascte.

“rera gre nwrerous cusl. lustarces of rrogreczive
efferts by the Soverr 20t s vell cs the ub'lities in tre
vericas gsteteg, Vvroc ow o guoshed alove L
trate tle poaltieon 1ok Lie Whilities cocuzy Tin Ule
FJovernrent el rts.

Jature Tlang of 210 07 450
_T'e c¢rbensive carve o conaucted by the {04 lisve re-

In tie tvar 125 Jor comnle

R RS
sulted 703 1T

of raral Arerices. “Lre reprnct o e Inter=-duregau Com-
r'ttes on Tostwgr Frooras ol tie Uni%ted States Lejpart-
vent of Agriculbure, mi lisied 2 1245, ~utlines these
Fleiige Trey rrovice Ior L 2atension of the lectrical
lines to 3,525,000 rursl conswrers witiin *ile rnext five
vears. Tre egtlivated coct hesed con vrewar exre:nditure
cate, is ,1,712,27C5,000.71 ‘

It Lss Leen est’ oled BPrt duce to Uiz eatencion in
rurel ltlnes, .o conswiers i1l regualre 172,747,200 for
wirlag, eC7,2.5,0700 for plhwlling G rl,*TD,u-D,CT‘ for
elactrizal equiprents Ierallel Lo tie usticnal S-year
reograr of extendiiy raral lineg Lierselore, 1s anothe
S-vear prooram of financing tie conswierce Unier this
progrem, tie amounts estlicotzi slove will Le spent In
filve vecars from o tle wote the conswers ere coarnected to
tle lines,.
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Zt will zZrev!le o flop ottt ila unerrlceyed end brirvg
trhe tenelits cf Lie clectr~2al et ods +itlin tue reach
of ~11YIcns ¢of Dorviovs vooon DTarse 36717 syalt electrifl-
ceticn,
Tte Ywoanrterce o {te O b e
Trel clectuv oo T T

Trhe cowrleto lsenosz catllrel by tihie Inter-iLureaa
Ceindlttec, e . vinc a2 LobLol siyenditure cf cover 5; rillion
dollevo, 1t will veg "o cvewn 2 /4 mi1lion ren-vesrs of
woriz, woileh will cecviiie e lottiont to the Lmericar lehor
crG return’rng veterarcs. e rursl Industrlies will nigh:
Progreesas.e ot wITL Tecetllitoie Jecentralization of larce
Nnatlicnel Irdustries end ercrurnge irdividuel enterprice,
Ye ot of Lre culire Uls: Ts to snhreacd meore education
ariens the pecrle o0 frerlca, ralze trefr ctendard of living

cna ultinctely to er

rrogcress of tre nation,
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foods, e

cf relsirng end lardling ferwn crcops, rearing cattle,

R N ~- na s o . : - . .
ca'ry nrodiee, rrocessing and oreservation of
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“~e

subcenthirert of Inldia extends over an area cf
0 sgquere miles or 1,012 willion acres app»cri-

It exterds nearly 2700 nliles "crth=South end
es East-"est ~nt the wicest peoints, It las a pop-

ol 229,000,000, The ccuntry as a whele is divicd-
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