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!!!!_ AJ?Rlioation ,2! El otrioitz 12. Agriculture 

Introduoti on 

Thia 1• a problem whioh has in the 1 .st few year 

grown into national importanoe. El otrio 1 energy i 
other 

now repl oing/?orn of ener y to turn the wheels of 

induatry and is turnin them more economically. If the 

industrial world can use eleotrioity to implify it 

operations is it not a logical oonalusion that the 

grioultural world can use it for the aaim purpose? There 

ar , of oours , differ noes between maIJ.lfaoturlng nd 

farming that offer many difficulties to the use of 

•lectrioity on the fann. Therefore the objeot of r se roh 

along thi line is to overcome these difficulties. So 

·much has been done with eleotrioity that nothing eems 

impoesible. At present the farmer can use eleotriaity 

to make his home more comfortable as well as 11 ht n the 

load on th farm housewife. This 1• a reat st p toward 

ettin the farmers to use electrical energy to perform 

the major oper tions on the farm. 

8Upply will come in time. 

Creat a d mandand the 

The mor progressive leaders of the eleotrio light 

and power industry r lize th t the farmers throughout 

the United States want,and should have eleotria service. 

No ind1111try has grown mor rapidly, or with greater 

oertainty of progress, th n the eleotrio light and power 

industr1. Indeed the history of the rowth and d velopment 

of this "silent partner" of every phase of our ocial 
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business and industrial life is most interesting and 

instruo ti ve. However, until recently, beoause of the 

problem• involved in economically furnishing the farmer 

electrical energy for his use. the remarkable development 

of this industry during the last fift7 years has taken 

place in cities and in smaller communities, inter-connected 

by means- of high voltage transmission lines. 

It is truly appreoiated that ways and means must 

be found to provide the farmer this desired leotric servioe. 

The first essential in connection with the correct solutiDD 

of the whole question of properl7 serving the farmer, ·at 

rates the light and power companies can afford to offer 

him and he can afford to pay, is to o ome to & common 

understanding of the real problems involved. Among these 

problems are: the generation of electrical energy required 

for his servio •;. the transportation of that energJ' from 1 ts 

produotion souroe to the farmers premises; and the 

enlargement of the extent to whioh the. farmer is able to 

utilize this energy so delivered to him. 

From the foregoing it is seen that the farmer desires 

eleotrical energy and the problems involved to prevent 

him from receiving it. The National Government is working 

on tbese problems as well as the individual states and ·there 

are some interesting data now available. 

Rural use of electric power is growing rapidly. 

Eleotr1o light and power companies are appointing men 

Whose sole duty relates to the supervision of rural 

eleotrifioation development~ Seventeen state committees 



on the Relation of Electrioity to Agriculture spread from 

New Hampshire on the east to California on the west, from 

Alabama in the south to Minnesota on the north, with a 

goodly representation in the corn belt. 

Study of the possibilities for the use of eleotrioit7 

on the farm has become an established project in 

agricultural experiment stations. Farmers, agricultural 

leaderst ~leotrioal men, and manufacturers are at work on 

the problem. Such efforts properly coordinated are 

certain to bring result• of a definite nature. 

In fact, we already have rural electric service 

and every month sees more rural lines built. The prospects 

are that the coming year will bring a marked increase in 

the number of farms having electric service. 

Today there are at least l,i00,000 farms within 

reasonable reach of primary distribution systems. This 

is somewhat less than one-fourth of the total number of 

farms. With an average of three farms per mile this 

means rural distribution lines to reach 170 times across 

this continent - and at the nµ.nimum figure of $1,000 per 

mile, will represent an investment of $&00,000,000.00. 

The construction of transmission lines involves only 

half of the proposition. If the farmer is to get all ·he 

should out of electrical energy he must put it to work. 

This will i:equire wiring of buildings and installation 

of equipment. It is safe to say, then, that twiae as 

mah will be spent on the farms as in the building of 

transmission lines. Thus it appears that this is a 

$1>,!00,000,000.00 undertak:ingo 
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There is still muoh to be done in properly oonstruoting 

and adapting electrically-driven equipment to a ricultu.ral 

oondi tions or making the changes in farm practices to take. 

full advantage of electrical possibilities. 

Some interesting facts are shown about power u~ed 

on the f rm by the United States Department of Agrioulture 

Bulletin N • 1346, "An Appraisal of Pow r Used on Farms 

in the United States~ by c. D. Kinsman: 

Acrioulture uses practically as mu.oh primary power 

as all arnfacturing and centr 1 stations combined, the 

total being approximately 16,000,000,000 horsepower hours. 

The oost of using this po er amounted to about 

3,000,000,000.00 for 1924, or about 19 oenta per 

horsepower hours. Electricity can, in many oases, be 

used in place of more costly power and to replace man power. 

Permanent good is sure to come of the present 

cooperative investigation of the use of lectricity on 

the fa.rm, a ccording to L. T. Taber, master of the Natione.l 

Gran e. 

A ceneration ago it would have been supposed that 

lectrioal development and the use of electrioal _ener y 

was of li ttl concern to the farmer; that those in the 

cities and towns were more vitally interested in thie 

mighty and mysterious power than those who till the soil. 

It is probabl that we are yet in the infancy in the 

use of eleotrioity. This is obviously true as applied 

to agriculture. Any organization that directs its 

attention toward a better understanding of the relation ot · 
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eleotri~ity to rural life will perform an invaluable service. 

Review of Literature ----
,,._ 

It might be well to sketch in a general way waht 

has been done in a practical as well as an experimental 

way in the use of electricity on the fann. 

Everyt,hing indicates that electric lighting, whether 

of farm · or city dwellings and premises, is well established 

and a more or less economioal practice presenting 

advantages in convenience, oonomy of time, cleanliness, 

and safety from fire hazard so as to leave little room 

for argument a~ainst it~ 

The heating of houses by electricity is not by arw 

means an established practice. The greatest objection 

veing the expense connected with this method of heating. 

However~ this can be a means of increasing the electrical 

load but is not advisable if it is used to inorease the load 

factor only. The United States Reclamation Service 

found on its Minidoka projeot that heating by eleotrioity 

was impracticable where fu e could be obtained at reasonable 

prices. 

In spite of the unfavorable reports concerning the 

use of electricity for house heating, the practice offers 

a problem for consideration. The heating load will add 

Tery muoh to the total farm load, thereby reducing the 

rate. The fuel problem in many sections of the country 

is also becoming a serions one, and with the development 



of efficient eleotrio heating devioes the time may come 

when electric heating will become a serious consideration. 

Experience has shown that it is not a very economieal 

practice to use electricity for cooking purposes. But 

here again is offered a means of increasing total 

~onsumption, thereby reducing the rates. Comparative tests 

of gas and electricity for cooking,under the same conditions 

with an arbitrarily selected commercial stove, showed 

· that electricity was about 4.5 times as costly as gas 

for cooking various meats, and about 6 times as costly 

for he.a.ting water. Similar tests in England gave about 

the same results. The solution of this problem then is 

two fold~ The food specialist must determine ranges of 

temperatures and other conditions for the best and most 

economical cooking of different foods. The~the engineer 

BJ11st develop electrical cooking apparatuses which will 

satisfactorily meet the cookinG requirements. ~ith a 

minimum loss of heat and use of energy. 

The use of electricity in meat curing has been found 

to offer possibilities worthy of note as a means of 

bui lding up a rural eleotrio load. There are experiments 

on record which show that the passage of an electrical 

current thru a vat containing meat in pickle is an effective 

ouring process. It seems that meat will cure muoh 

more r pidly by using a system ef electrodes in the Tat 

containing the line thru which an electric current is 

passed than by the usual method. Thia process seems to 

indicate that the sodium ehlorid is disassociated by the 

electric current and recombined in the meat, forming 
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sodium hypooblorit , thus bringin the meat into a closer 

dontaot with a strong antiseptic. However, much more 

investi ational work will have to be done along this 

line before this process will be feasible. 

When we come to discuss the use of electricity as 

a means of performing the mechanical operations oft he 

farms, such es the belt, shaft, direct drive, and 

traction jobs around the fa~mstead and in the field, we 

have reached, perhaps, the largest oppolrtunity for the 

use of leatricity on the farm. The smaller motor jobs 

around the house have about reached 

xoept possibly in minor mechanical detail. The larger 

motor jobs about the farm offer more difficulties, 

because of the varying factors.of the driven machines that 

mu.st be taken into consideration. However, these factors 

mu.st be taken into consideration when motors are to be 

used as a source of ener y. 

One of the largest possible uses of electrical power 

on the farm and one that offers the greatest difficulties, 

is its use in field work for such jobs -as plowing, 

snltivation, etc. The greatest drawback or problem which 

presents itslef in this aonnection is the means of 

carrying the current to the .moving maohine. Evidently 

this will have to be transmitted indirectly through the 

use of storage batteries or by direct means employing 

cable from a transmission line. Neither method seems to 

haTe been solved thus far. E:l;periments in this country 

and broad have tried the cable fed type of tractor but 

they did not prove very satisfactory. Some experiments 
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in Franoe made use of a windless stationed at one end of 

the field and from it was operated a cable to draw the 

cultivating machines. By this method 8.5 to 15 acres coild 

be plowed in 12 hours. However, these methods do not 

compare favorably with our rather flexible gas tractors 

of 'toda1. 

While this subject of plowing with electricity is 

under discussion it- will be interesting to note another 

possibility in this connection. In England it was found 

that applying a negative charge to the moldboard of a 

plow that the draft was lessened. Tbiamwas explained 

by the fact that b7 eleotroendosmose the negative charge 

of the soil colloids, water in moist soil. will move toward 

the negative electrode under the action of an electric 

ourrent. This action would cause water to moTe to the 

moldboard of a plow which will act as a lubricant and 

re duo e the draft. 

The use of electric motors to drive the larger farminc 

operations is a promising possibility for the use of 

electricity on the farm. !fhare have been experiments 

carried on in this country and abroad along this line with 

Tarying results. Experiments in Canada, England, and 

the United States seem to indiaate that silo filling, feed 

grin-ding, t breshing, eto., by eleatric motors was just as 
- . 

cheap as the use of a steam engine or gas engine. 

Experiments in Germany were just the opposite, indicating 

the electricity for these same operations was much higher 

than the use of a steam eneine. The outcome of these 



experiments strongly indicates the ultimate necessity 

of overhauling practically all of the larger power 

operation with a view of effecting the application of 

smaller power 'inits operating over a larger period of 

time • This conclusion was reached due to the attendant 
. power losses of electricity. 
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Irrigation and drainage in seotions where this form 

of work has to be iarried on offers . a fine opportunity 

for electricity to be used in rural districts. Both 

of these operations usually require considerable amount ot 

pumping. whi ch in many oases will justify the oonstruotion 

of a transmission line, after which smaller farm 

operations can be seoured without additional cost. Most 

of the experimental work along this line has been by 

the u. s. Bureau of Public· Roads under the Department 

of Agriculture and :Bureau of Reclamation under the Depart-

ment of Interior. 

Often fires are built in orchards or orange groves 

at times when there was danger of frost. The same result 

oould be reached by heatine the orchard with electricit7. 

Various e:x:periments have been oarried out along this line 

by the New Zeland Dept. of Ar;riculture. Also stations 

in Utah, California, New Mexico. and Alabama have done 

same work of this nature. It was found that orchard 

heat could be raised from 1 degree F. to 4 decrees F., 

depending upon the wind and other Tarying factors, blrthe 

use of 100 horsepower of electrical energy distributed 

over the civen area. This praetioe of course would not 

be practicable with a small area but offers a possibilit7 
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where a large and valuable orops is aonoerned. 

Dairyin offers another opportunity for a rural lectriaal 

load. The small in4iv.i.dual dairy aan be operated as 

cheaply by electricity as other forms of power. The 

lar e plants oan better afford a oentrel power station wher 

et m oan be used for motiv power as well as for heating 

purposes. In dairying the use of electricity for 

sterilizin milk offers a possibility for the use of 

eleotriaal. energy. Experiments in England show th t the 

passage of high Toltage current thrcngh milk deer s s 

the b oteri present, especially those of the Bacillus Coli 

and tubercle b 01111 famil7. These experiments seemed 

to indicate that this was a Tery effective way of purifyinc 

milk. 

Experiments in the use of electricity in the artifioi l 

li tin of poultry houses seem to be somewhat o~ 

oontradiotory natur , but the ma~ority of experiments 

indicate that in lighted poultry houses gg production 

was inarea.s ed. The· most marked eff eat was not so muoh the 

total annu 1 increase in production as that of the winter 

months. This would be a ·durabl effect to inarease your 

s production during the winter months when the price of 

eggs is high. 

The heating of incubators is another use to which 

electricity can be pu.t in aonneotion with poultry production. 

The ease with which electric heatin can be automatically 

oontrolled is a reat advantage in incubation. 

The use of electricity in crop production has held 
the attE11tion of scientists in this and othar countries 
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for several decades. Experiments with so called eleotro-

oulture ha•• been along certain lines, suoh as, stimulation 

by electric light, by overhead atmospheric el ctriaal 

discharge, by soil eleotrifiaation, and by electrical seed 

tre tment ither direct or indirect. 

A long series of studies were conducted at the 

Bew York Cornell Station on the influeno e of the el eotri 

arc iight upon greenhouse plants. These showed as a 

whole that the use of an electric arc light promoted 

assimilation, hastened growth and maturity, was oapabl 

of proouoin natural flavors and colors in fruits, and 

increased the pro duo ti on of fl owe rs. Other :xp erim ants 

in this c cnntry indicated the superiority of the ru.b~ light 

for radishes and the violet light for lettuce. 

Austrian experiments seem to indicate that varying the 

duration and intensity of light stimulated the growth of 

some orops. German experiments showed that seeds 

germinated earlier under 1he influence of eleotrio lights. 

The results of experiments in overhead eleotrioal 

treatment of crops have been many and varied. Experiments 

in this country with vegetables showed that plants subj oted 

t high ~requenoy eleotrifioation produced greater 

inor aees than any othEr fo lDl of treatmen • Experiments 

in Bohemia in whioh insulated wire nets were stretched about 

12 to 16 f et above the orop and subjected to a ouri·ent 

of from ,0,000 to o.ooo volts and from .7 to .8 millamp res 

showed a marked increase in growth of beets. Other 

German xperiment s showed that a high frequency current 
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caused a marked increase . in growth and ohlorophyll 

fo ma ti on. English experiments showed that overhead 

electrification markedly increased crops such as oats. 

Experiments in Scotland on overhead application of a 

high tensi n current over a period of a five year rotation 

failed to produce an increase worth the cost of treatment. 

Eleotroculture by passin a current thru the soil 

has not been xpe:dment d with as much as that of 

charges in the atmosphere. Yet enough of this has b en 

done to establish the possibility of it being f asible. 

Early experiments along this lin at the Utah Station 

showed that ~ ctricity passed through the ground by a 

net work of wires 10 inches deep increased the yield of 

several field crops. 

E:xperiments at the Mass~t,achusetts Station in which 

noninsulat ed copper w.i. r were placed about 2 inches 

in the soil caused an increase in several root crops 

When a au.rrent was pas t=; ed thru the wires at stated periods 

throughout the rowing sea.sen. 

Many Garnan experiments showed that a continuous 

current pas s d thru the soil bad a h rmful effect on the 

growth 0£ plant s. These · contradiotory results prove 

that more must be known a.bout this fonn of eleotrooulture 

be~ore it oan be used commercially. 

Exp riment s both in this country and a bro ad in th 

treatment of seed With electricity were rather unfavorable. 

Th re did not seem to be any benefit derived by treating 

seed with an electrical current. As yet little is known 
Si 

about this treatment and it may prove to be a very ~b> 
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process when the proper conditions are knom. 

These experiments while highly theoretical a.t present 

off er lines of research which may prove to be of great 

material benefit to mankind in the future. So mu.oh that 

seemed impossible has been done With electricity in the 

past few years that it is quite possible for it to oome 

to the farmer's a.id in what now seems impossible and 

impracticable. 

Object 

To obtain reliable information on the methods, 

eosts and use of electricity on the farms of Virgina. 

Problem 

An investigation of the pres0nt available sou roes of 

elaotrie power, covering its application to agriculture. 

1- To what extent is eleatriaity now being used, and 

for What purposes, on the farms of the State? 

2- What are the methods of supplying eleotrie service 

7 

to rural customers? ~ 

3- What are the costs of supplying electric service 

to ru.ral .oustomers? 

Prooedure 

The following questionnair was sent to the larger 

power oompanies in the State: 
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Queetionn ire to Power Companies 

1. Number of farm <Jll.Stomers you are serving. 

2. verage annual a.mount of current ea.oh fa.+m customer 

consumes. 

• 

• 
3. Average no. of farm customers to the mile of transmission 

line. • 
• T1}) of aontraot. 

• 
• Rates ohargad farm customers. ---------------------------------

6. M thod of fins.ming the rural trammission line. -----

• 
7. Names and addresses of farm austomers. 

--------~--------------------------------~----------~-----
e. Does your rural austom pay? 

--------------------------~--------------~------------------

The bove questionnaire was im.mly to determine about 

how mu.ah of this state was using central station power nd 

to et the names and addresses &if the farmers using centr 1 

station power. in order that 

to them. 

questionnaire could be sent 

• 

• 

• 



Sumnary of Questionnaire Sent -to the Power Companies 

Questions ' ' Answers 

1. No. of farm oustomers' 

served ------------ ' Average 86. 

2. Annual mt. of 

ourrent ea.oh uses-- '' 

3. No. of oustomers to '' 

the mile of trans. ' ' 
line.------------ f I 

4. Type of oontraot-- I t 

1 ' 

I I 

I I 

74 K.W.H. 

Average 2 

Customer pay so much of 

initial cost of line, which 

is paid back by Co. in per 

aent of current used in 

1 • 

I I 

• Rates oha.rged.---- 1 1 

6. Method of finaming '' 

next o ertain no. of years. 

Average 11.38 cents per K.W.H. 

Same as in aontraot. 

e. Profitable to Co. I I o~ stated yes. 

Note. On outstanding point to be noted in this 

sunmary is the comps.rat ive small amount of 

current used by the small consumer. 



16. 

A questionnaire was sent out to farmers obtaining 

aurrent from a transmission line in order that it might 

be determined what kind of servioe these BtlBtomers were 

reoeiving and the aost to them. 

Following is a sumnary of the answers reoeived from 

the above questionnaire. In this sunmary there a.re some 

very ~nteresting points brought out, 

See next page 
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SUM!:lARY OF QUESTIOllNAIRES FROM FARMERS 

SUPPLIED WITH ELECTRICITY FROM TRANSMISSION LINES 

QUESTIONS 

Those having an individ 
ual plant before oon-

• • 

neoted with power line?: 

Years you have been 
served with power Line?: 

Servioe interrupted 
often? • • 

Voltage of distrb. line: 

ANSWERS 

44.5% Yes 5.5~ lio. 

.6~ Years Average 

100% Bo. 

2300 Volts most common. 

Transformer o paoity? : · it K.V.A. Most Common 

Cost per yr. not includ-
in interest? : 

Monthly service oharge?: 

Basis of oharge? • • 

Cost oonstruction trans. 
lines? : 

Lencth of line? 

Wbioh souroe light 
pref err d 

Transmission lines 
Individual plant 

Why line? 

Current use per yr. 

• • 

• • 
• • 

• • 

• • 

Use aurrent for power as 
well as light. : 

106.27 Average. 

B.51 Average 33.3% did not 
answer. 

Per x.w. hour consumed plus 
ra.ral oharge. 
" 

722.66 Average 16.6% had none 
of this cost to pay. 16.6% 
were personal lines. 

2.2 Miles Average 

Cheaper, more power, less trouble • 

835 K.W.H. per yr. per customer • 
44.4% did not answer. 

ea.a% Yes 11.1 %'Lights only. 

Applianoes - : 44 .4~ Pumps 
: 44 .4% Ranges 
: 38.8~ Irons 
: 33.8~ Vao. Cleaners 
: 33.e~ Meter 
: 27.7~ Milking Machines 

oontinuad n xt page 



Sunmary of Questionnaire from farmers supplied with 
electricity from transmission lines - continued -

Questions 

App liano es -

• • 

• • 
• • 
• • 
• • 
• . 
• • 
• • 
• • 
• • 

Answers 

16.&% Washing machines 
11.l~ Cha.rns 

i.5% Fans 
5.5~ Refrigerators 
5.5~ Sewing ma.ohines 
5.5% Cream separators 
5. 5 Toasters 
5. 5%. Grind era 
5.5% Soriing tables • 
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One points worthy of note is the comparative short 

time that t hese austomers have been using eleotrio servioe, 

a 11 ttl e less than five years on an average. Naturally 

then it oan be assumed that rural eleotrio service from 

this souroe is in its infanay. This faot also bears a 

striking relation withthe amount of current oonsumed per 
• year per customer, as shown by this sumnary. This figure, 

it will be seen, is 835 K.W.H. average per customer for 

a year. The farmer has not had eleotrioity long enough 

to realize that the more ourrent· he uses the cheaper it 

Wi 11 be. This is ahown by the rat es the Va. Eleotrio and 

Power Co. oharge: for 100 K.W.H. per month, and less, 

rate of $.lo per K.W.H. ·1s oharged, for 150 x.w.H. per 

month #.07 is obargad. The rate decreases as the anDunt 

used inoreases, until only $.02 per K.W.R. is charged 

where 20.000 x.w.H. are used. Take for e~mple a consumer 

using 100 K. W.H. per month, this will be 1200 K.W.H. per 

year at f.10 per K.W.H. It will total $120.00. Now take 

the consumer who uses 160 K.W.H. per month. He will use 
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1800 K.W.H. per yea:r at $.07 per K.W.H., making a 

total charge of fl26.00. It is pla. inly seen that the 

seoond oonsumer only pays $6.<X> for the additional 

600 K.W.H. that he uses over the first consumer. There-

fore a farmer is not economizing who is using the smaJ1est 

amount of cmrrent. Of course this stat em en t mu.st be 
' 

interpreted oorrectly. He is economizing ahen the least 

amount of current is consumed to perform a o erta:ln job, 

but he is not when his grand total consumption is small. 

In other wo:rds, it is oonomioaJ. to perform an many 

individual jobs with electricity as possibly, with as 

small a wast on ea.oh job as can be obtained, thereby 

inareasing your total load. 

Farmers must learn this principle before rural 

eleot.dfioation can be profitable to him am the company 

furni s hing it. 

Another point of interest in this summary is the 

s ervice the customers are rec»iving, all of them replying 

that very few interruptions in current ever occurred. 

The cost of this type of rural electric service 

as shown by this surmnary will be discussed later when it 

is compared with the other types of s e,rvi oe. 

On the whole this summary speaks very well for the 

rural oonsumer who is looated close to a power station. 

It shows that the average distance of ea.ah ous tomer from 

the source of ourrent to be a little over 2 miles. It 

tells us little of the problem of the customer who is a 

distano e from any eleotrioal power station. Yet a.¢ 
start must be made and familiarity with rural eleotrifioation 



20. 

by the rural consumer will solve the problem in time. 

The f o·ll owing que sti onnai re was s ant to about 

seven hundred farmers throughout the state having indi vidu 1 

eleotrio lighting plants. This qua sti onna.ir e was sent 

out in order that it mi ght be determined just what phases 

of . rural elec.trification present themselves in thtts means 

of supplying the farmer with eleotrioity. 

#5609 

DEPART1vlENT OF AGRICULTURAL FEGINF.ERING, 
V.P.I., BLACKSBURG, VA. 

Questionnaire for Farmers Having Individual 
Lighting l?lant s. 

1. Your name: Town: -----------------
2. Rural Rout : 

3. Name of plant: 

4. hen was your plant in st a.lled? 

5. Has it been in continuous operation? 

6. If not, how many hours has it been out of order? 

7. What have be n the principal 
troubles with your plant? 

• Size of your plant?(In watts, K.W. or H.P.) -------
9. Did you bav some kind of light plant before this? ----
10. If so, what kind? 

11. How much did your present plant cost, installed? 

12. If you bought again, would it be the same type? 

13. If not, · Wb.a t type would you buy? · ------------------------
14:. Are you stisfied with your plant? 

15. If not, why not? 

16. What is the voltage of your plant? 



1'7. Which do you prefer, a di reot 
oonneoted or belted plant? 

Why? 

18. How many lights do you use? 

19. Name the eleotrioal applianaes you use: 

20. How mu.oh do you estimate it costs per year for: 

(a) Gasoline: • ( d)La.bor: 

(b) Kerosene: .(e)Reprs to 

21. 

Eng. and Gene rat Gr. 
(o) Oil: • 

(f) Repairs to 
battery: 

22. What is the make of your battery? -----------

23. What is its ampere capacity? 

24. What change would you make in the 
size battery if you bought again? 

25. How long has your battery been in servi ae? 

26. How nany yrs. of s ervi oe do you expect 
to get from your bat t ery? 

2'1. How many yrs. did the dealer say you would get? 

28. What do you estimate the total ainual aost of operatinn 
to be, including int ere st on investment and 
depreoiation? -------------------------------------------

29. What do you estimate will be the life of the following 
parts, until reparis have to be made? 

{a) Engine? 

(a) :Battery? 

( b) Gener at or? -------------------
--------------~----

30. Would you do without eleotrio lights on 
the basis of what they are now coating you? 

31. Can you n:ake an estimte of how muoh eleotrio 
lights are worth to you in dollars and oents? -----

32. About how much time is saved per day in doing ohores? 

33. What are the principal advantages of 
eleotrio lights to you? 

-
--------------------------------



34:. Do your helpers seem better satisfied? 

35 •. As a consequence of eleotria lights, oan 
you get along With less help? 

If so, with how mueh less' dollars per mo) 

22. 

36. Are your children more interested in their home? 

37. How far are you from an electric power line? 

36. Wba~ adTantages do you claim from electric light 
and power? 

39. Assumine that you wer about to buy a new individual . 
plant aosting, say $600.00, how ·much would you be 
willing to pay toward the cost of a transmission line, 
so that you aould get service from a central station, 
providing you wer sure the current would oost no more 
from this source than from light pl nt, probably 
less, and providing you were freed from all further 
obligation and oare of the line, and that this line 
would be maintained and replaced when wom. out, with-
out further oost to you? Dollar • 

---------------
Following is a sumnary of the answers to the 

questionnaire sent to farmers having an individual lightiDg 

plant. As is indi oat ed in this summary, the plants 

employing a storage battery and those that do not use a 

storage battery, exaept for starting, are listed separately. 

This was done in order that aomparisons of the two types 

might be mad • 

See next page 

• 
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SUMMARY OF QUESTIONHAI RES FROM 175 fAfil!ERS 

HAVING INDIVIDUAL LIGHTING PLANTS. 

Questi an ' 

No. of plants 

Name of plants 

Size of plant 

Voltage of plant 

Amp re hr.c p.of 
battery 

Answers 
' Battery Pl nts ' Non-Battery BB nta. 

I 157(100%) I 18 (100%} 

' Deleo 78.9%;Mat- 1 Kohler 100% 
1 th we .2%;Fairbanks . 
• -Mors 2.54~;Will ya-
' Kni~t 2.S4%;Lalley 
' 2.54%; WesternEl 0 1 

' 1.9%; Westinghouse' 
' 1.27%; Almo 0.63%;' 
' Edison 0.63%; Phelps 0.63%. 
I 

I 750 watts 17.8% ' 800 watts 28% 
I 850 " 16.5" I 

I 1000 " 8.2" ' 
I 1250 " 14:.0" ' 
I 1500 n 4.5" ' 1500 watts 72% 

2.5% ' ' 3500 " 
' 6000 " 0~6% ' 
I (110 vol ts) 
' Ratings given in ' 

HP 5.1% I I 
. 1 Did not ans. 29.9%' 

• 32 volts 98.1% 
' 110 volts 1.9% 

• 110 volts 100% 
I 

' 140 (average) ' Use only small 24 volt 
_ 20.4 % wished larger tarting battery. 

SiK•. I 

Drive direot con- 'Direct 87.5%;Belted1 Direct 100% 
neoted or belt d - !2.54% ' 

Dat plant was 
installed-

Satisfied with 
plant 

'Av. 4.5 yrs. 
' 
' Yes 95%; No &% 
' 

• Av. 1.3 yrs. 
' 
' Yes 14.5% No 5.5% 
' (cost too much) 

Been in aontinuous 'Yes 93.6%; No 6.4% ' Yes 94.5%;No 5.5% 
use 

P ri nc ipal t rou bl es 'Minor troubles-spark'Starting 5.5%; 
'plugs,exb.aust valves! None 94.5% 
'magneto,fuses,meter,' 
'and auto aw.itch. · ' 



Summary continued - from page 23 

Estimated life ' 
until repairs must ' 
be made of -(av) ' 

(1) Batt.ery 'Owners estimg,te 
' &.5 yrs. 
~20.3% did not ans. 
' Dealers claim 7.1 
'38.2% di n-0t ans. 

' I 
' 

24. 

~Good for life af 
' plant. 
I 

yrs. 
I 

{2) Engine ~ 6 •. 9 yrs. 46.5% did 
' not ans. 

1 6.6 yrs. 66.6% did not a 

(3) G nerator ~7., yrs. 55.4% " 
' riot ans. 

NUJjber of li gJits 
used 

AJ?Plianoes used --

'Av. 25.l 
I 

'None 42.7% 
'Pumps 28% 
'Irons 24. 8% 
'Wasb. i i n~ ma oh in es 

,_ - - - -
'6.6 n 66.6% 
I 

'Av. 22 
I 

'None 22.2..% 
'Irons 50% 
'Pum:ps 22.2% 

" 

11.4% 'Wash.Mach. 16.~% 
'Churns 8~9% 'Va.a.Cleaners 16.6% 
'Vaeuum cleaner 8.9% 'Stove 11.;,% 
'Fans 7.6% 'Fans 11.1~ 
~Motors 3.1% ' ·Toasters 5.5% 
!Separators 2.5% 'Peroolaters 5.6% 
'Toasters 1.9% 'Drill 5.5% 
'Curling irons 1.9%, 'Motors 5.5% 
'Refrigerators 1.2% 'Eleo.Cab. 5.5% 
'Peroulators 1.2% · ' 
'Radio 1.2% - ' 
I Phonographs e. 63% I 

'Fan mills o. 63% -· 1 

'Corn shellers 0.63~ ' 
'Meat grinde-rs 0.63% ' 
f Heaters 0.63% ' 

Cost of present plant'Av. $602.46 
installed inol ud. 1 

Wiring ' 

• Av. #577.22 
I 

I 

" 

Annual 
( 1) 
(2) 

cost for(av) 
Gasoline 1 $39.20 52.4~ use gaso·. '$62.33-16.6% did not-

62.4% n ker. ' ans. Kerosene 27.10 

n 

(I) 
( 4) 
( 5) 

Oil ' 
Labor ' 
Reprs to bat' 

7.15 
7 .• 94 
3.66 

5% did n.Ans' - - . 
'7.40 - 16.6% did not ans 
!5.00 - 94.5% " " " 

86.6% rep. ' • none ' None reported • 
(6) Reprs to eng. 

& generator ' 1.00- 54% reported 
none ' .2e - 94.5% rep. none ' Operating exp(tot) ' 5~.06 ,5.o1 

I I 
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Sunmary of Questionnaires - continued 

Answers 
Questions ' Batter~ P.lants ' ]Jon-Batter~ Plants 

Total annual cost ' Overhead ' Overhead 
'Int on 1nvest.$1S.07 • <t orig. n @ 6% 'Int. on invest. 
. • I $-.;.___ 17 e31 
'Deprecia~ion . '(t)orig invest@ 6% 
'Battery $200 at 20% .. 
• 40.00 ' Depreciation-

. '{assum.5 yrs. life) ~Engine,Generator & 
'Engine and Generator'Battory$477 at 10% 47.70 
1 $302.46 at 10% 
.. 30.24 1 (Assum io ~rs life) 
' (Assum 10 yrs life) ·'Wiring $100 at 5% 
~ Wiring $100 at 5~ 

5.00 I 

5.00 

75.01 
1 Operating Exp. 

86.05 
' Total.---- 179.36 

'Operat. Expw. 
'Total----- $ 145.02 

Do without elee. ' No 97.5 Yes 2.5% 
light on basis of ' 
what they aost you' 
now - ' 

Estimated worth of 

I 

' t 
I 

No 100% 

electric lights '$472.43{Av.)79.5%did'$441.30(av) 83.3% 
' not ans. ' did not ans. 

Did you have a light • 
plant before? - , Yes 15.4%; No 64.6%'Yes 33.3%; No 66.?% 

Buy same type again'Yes 77.1%;No 10.e% 'Yes aa.9% No 11.1% 
'Undeoided 12.1% '(One stated Delco) 

Advantages -- 'Converdence,safety, ' Same as for battery 
'better light, use of ' plant. 
'elec. appliances, ' 
'help to housewife,oleaner 
1 & time saver. . ' 
' Time saved in doing 1.7 hrs. pr da. 

chorea '29 .2% did not ans. 
'l.5 hrs. pr da 88.9% 
'did not ans. 

Use less help 

Helpers better 
satisfied 

'Yes 21.2_% $14.·.06(av)'Yes 33.3% 6.00(Av) 
'No 00 .3% 36.9% -·- · 

did not ans. ' 66. 7% did not ans. 

'Yes iB.7% No 8.2% 
'23.1% did not ans. 

'Yes 44.4~ 55.6% did not 
' ans. 

Children more int. 'Yes 60.6~ 39.t% 'Yes 61.1% 38.9% did 
in home 'had no children or did not a.re. 

'not sis. ' 
Distance from pow-!11.S mi. (av} 7.6% a1a'lo.3 mi(av) 
er line not ans. 1 5.6~ did not ans. 



.. . . 

2G. 

Sunmary of Questionnaires continued. 

• Ins we rs 
Questi one ' Battery Plant ' Non-Eat.Flant 

Amt. willing to 
invest in 
rural line 

' 63.SO(av) 41.•% did • 600.00(Av) 50% 
' not answer. ' did not ans. 
' ' 

TH re a:re many interesting points bro-qjlt out in the 

fore oing eumnary that it might be well totake up and discuss. 

The Delao .is by far the most conmon of the battery 

:plants in use. While the Kohler is the only non-batt ry 

plant listed on the sumnary. It also shows that the small r 

size plants are most oonmon with the batt ry type while the 
. . 

larger size is most oonmon with the non-battery type. 

This fact may be xplained in the additional oost of the large 

capacity storage batteries over the smalle_r oapaoity. 

Also the additional first cost of the non-battery type is 

more than offset by the i ncreased power received and ~ere 

is not a great di ff ereno e in operating oost between the sizes 

of these :plan ts. 

The comparatively short time this means of serving the 

farmer with eleotricity has been in use is also shown. 

The battery type on the average have been use in general only 

four and one-half years, while the non-bsJttery type only 

1 ss than one and one-half years. The au torra tic plants 

ar rather recent perfection therefore they have not come 

into eneral use as mu.oh as the 00.ttery :plants. The battery 

plants have been in use only a little longer than rural 

transmission lines as Siown by that sumnary. 
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One of the most outstanding results of the 

questionnaire is the satisfaction the individual plants 

are rendering. Ninety-five per cent of the battery users 

and ninety-four and one-half per oent of the non-battery 

users expressed entire satisfaction with their plants. Th• 
only tou bles they bad had were usually small, meohanio al ones 

which nay occur with any machine, mt not due to faulty 

oonstmotion or engineering. This seems to indicate a 

hopeful future in serving the farmer with electricity. 

wants it and is satisfied with the way it operates. 

There are quite a variety of· appliances used, other 

He · 

than lights, with both types of plants. These appliances 

for the most pa.rt being small household ones. They are a 

great oonvenienoe and boon tothe houseWife which makes for 
I 

peace and comfort in the home. 

The tot al aos t of operating. inc lo.ding int ere st on 

investment, depreciation, etc., shows to averBge $179.36 . 

for the battery t.,-pe and $145.02 for the non-battery type. 

The difference in the cost is mostly due to the depreciation 

on the battery. The ot her expenses being about equal in 

both types of plants. 

Comp{ing the average cost of operating the individual 

plants with the cost of electricity from a transmission 

line it will be seeB that the transmission line is the dheaper. 

Thia is due to the depreciation and interest on investment 

not being figured in on the transmission line proposition. 
y./ 

Moet poer companies, at least those of Virginia have a 

type of oon tract which provides that the customer must 
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pay a certain amount to build the transmission line after 

which it becomes the property of t.he company. The 

company then pays ba.ok to the customer ea.oh year for a 

period of about five years a certain per aent of the 

original investment based on the amount of current he 

consumed. The company keeps the line in repair andmsuares 

all responsibility for it. As this is the case the eustomer 

does not have to figure in aiw depreciation on the line. 

The answer to the question, as to mether the individual 

would be willing to do without lights on the basis o:f 

what they were now costing him or not, are significant • 

.Ninety-seven and five tenths per oent answered this question 

in the negative and 100% negative· for the non-battery plants. 

This proves beyonj a doubt that this means of aipplying the 

farmer with eleotrioity is a suoc•ss. The farmer is that 

type of business man who does not as a rule, keep that which 

does not pay him. Therefore, his acceptance of the lighting 

plants proves it wo'rth to him. The lighting plant is a big 

step in getting the farmer to use electricity on a larger 

soale. By this means he will beoome familiar with 

eleotrioity applied in a small way; its comfort, convenience 

and economical value. · Therefore when the time comes he will 

give of his means and support with hearty cooperation any 

projeot to rural eleotri:fication. 

The advantages ola. imed for eleetrici ty were those that 

naturally would be expected, suah as, safety, comfort and 

convenience. 

If the average time saved in doing the chores was from 

one to two hours per day with those small plants it is 
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logicaJ.ly expected that much more time and trouble can be 

saved from use of eleotrici ty for work outside of the household. 

Helpers oan be done a way with am electricity can be 

substituted in their place. Also the helpers ·are better 

satisfied if some of the drudgery is ta.ken from their work. 

We hear a lot these days from rural s eotions a.bout 

keeping the children on the farm. Of oourse they are 

attracted by the bright lights, comforts, etc., of the oity. 

Here is the answer for the farmer. Bring the lights and 

comforts to the country home am you w.ill not worry about the 

children staying there. Make your hom~e so attraoti ve that 

they wi 11 not wish to leave. Eleotrioi ty will do this in 

the home and in time will light en the task of the farmer 

outside of the home. 

This summary shows that most of the farmers do not live 

suoh a great distance from power lines that it 1V0uld be 

impossible to sefT• them. They also seem to be willing to 

pay at least as much as an individual plant would cost 

to obtain service from a power line. 

The most outstanding point brought out bJ this 

sumnary is the realization by the farmer that electricity on 

the farm is feasible. is an economical. success. and is not 

confined to cities and towns. 



Tests on the Individual Plants in 
the Laboratory 

30. 

The following tests were made on the 1500 watt Kohler 

non-battery au~oJ?Btic plan~ in the laboratory. 

This plant is peculiarly adapted to ma.king tests 

on it, due to the absence ef a storage battery as a aouroe of 

eurrent as is the oase with the battery type of plants. 

It may be advisable here to give the procedure 

observed in making the tests on this plant. A volt and 

ameter were connected i~ the circuit between the generator 

and the load. A thermometer was placed in the coils of 

the generator in erder to get the generator temperature, 

one placed in tae cooling water, and one near the plant for 

room temperatures. Readings were taken every 30 minutes 

throll8hout eaoh test and the plant was all owed to warm up 

ten or fifteen minutes before any readings were made. The 

amount of gasoline used was arrived at by placing a filled 

gas tank on a pair of scales. This tank was connected 

with the carburetor by aru.bb er tu.be. By this means the 

number of pounds of gasoline used could be determined. 

From the above procedure the :following table om test 

No. I, ~hieh was a light load test of 2 hours duration, 

was oompiled. 

See Next Page 
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TEST NO t. 

1 I . fj.ght. L~d T.e.s1 .•. 59 .. Wa~!~., ·.~.pour~ . , . 
.. 

-· ---· - I 

TEMP , Geperator .• . _. • ~!P.8.. 'Tanii 
.T~me ' Room .'. V0lts ,'Am~s . .'.-~~:Ra. 'R .• ?.!~· 'Fule-lbs 'Water'Remarks 

10:05 ' 5, I 124 I 0.6 I 55 I 1094 I 43.375 ' 129 'load • 
1 60' 1• 

10:35 I 53 I 123 ' 0.6 I 69 ' 1098 I 
( 

42.625 ' 151 'Water lost 
j bl ~!F~! L •• - . - • • • - IT l - • ... • 

11 :05 I 64 I 122 I 0.6 I 76 I 1052 I 41.875 I 163 1 

11: 35 I 55 I 121 ' 0.6 ' ao.s ' 1062 ' 41.125 I 153. 5' 

12:05 I 59 I 121 1 O.i ' 82. I 1114 ' 40.437 ' 154 'Plant ran 
fine 
throut te 

st. -- . -· • . . ---
I IM a - B - ....... • • _.....,. • • ,-• • ti • .-ii••' ---.-..-.~ 

AVera!! 55 
• · W *" m • ..... ,, _..._... .• I .... .._ ... 
' 122,51 0.6 ' 72.5 ' 1054 ' ' 148.l' . . . ......_. ----·-·---

Average Watts 73,5 

K.W. hours(total) .147 

Gasoline ueed 2.0375 lbs. 

Fuel used pe :. K.W. hr 19.983 lbs. 

Oil used 1/8 pt. 

Fuel cost $.6394 

Oil Cost(Consumed .0062 

Replaosnent .0046 -
Total .6502 

Water used 1/32 pt. ~ime test was run 2·19-25 

A,M. 
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From Tabel No I. it is seen that the total oost of this 

test to be bout .65. As it might seem without 

oonsideration that this 65 aents was the oost of running for 

two hours, but is the amount it will cost to produce one 

killowatt hour using a sixty watt lamp. 

Test No. II Follows 

(See Next Pag ) 
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Test No. II (Kohler) 

One-auarter Load Test - 375 Watts - 2 hours 
+ • ---------------------------------

I • 

GE.NERATOR ENGINE 
Time '. R. Tem11' V.orts 1

• AID~s. ' T.~P 'R.P.M.· 1 ?Ue1~1liS1 W'.lfem1'Rema1!!_ . 
' . 

1:55 I 62 I 119 ' 

2:55 I 64 I 117 I 

., 

2:55 ' 65 I 116 1 

3:25 I 66 I 116 ' 
•" 

3:55 I 66,5 I 115 ' = . -; : : 5 
I 

' 
~verage ,64. !..' 116.! 6' 

,. 

Averaae Watts ... 

X. W .H (total) 

Gasoline used 

Fuel used per K.W. hr 

Oil used 1/8 pt. 

Wat er used 1/32 pt. 

3,6 

3.6 f 

3.5 ' 
3.S t 

3.5 I 

== i 

3.51 1 
• 

409.266 

.8185 

77 '1048 

86 I 1104 

91 ' 1096 

94 ' 1092 

95 1 1038 
: :a • •1• -

aa.s ' 1076 , ...... • 

3.3125 lbs, 

4 •. 0469 lbs. 

1 40,062 1 151 'Load .. 
L~tB _ 

I 39.31251 163 ' 
I 38,375 I 164 I 

I 37.562 ' 164 & 

I 36,75 ' 164 1 
: : : . ====: == :; ========. 
1 1 161.2' ... ,. . ff 

Fuel ooat $·.129 5 

Oil Cost(C onsum) ,0062 

R8Elao. ,o,Q46 , -· 

Total $ .1404 

Time 2-19-25 P.M, 
The same methods and procedure ware followed in Test No. II as 

in No. I, . ' This test was 375 watt load or about one-quarter load of 

the rated load of the plant, 

This test sh·ows that it costs about 14 cents to produoe one 

K.W. hour. 
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TEST NO III 

One-half Load Test - 750 Wat·ts .. 2 hours 

Generator EIJine 
Room T I I I a ' f • • L 'Wat er T . 

Time ' Temp ! Votts '~s _' T,emE 
2 

.. :R.P ·~· 'fuel 'Temp .'Remarks --

9: 15 ' .48 ... 'b 1+9 · ' 7, 75., ' 57 ~. 1Q62 -~ 35,625 1 159 'Load .- Lii! 

9:45 I ,8 1 117 f 7.75 I 71 1 1040 134e5 I 159,5 1 ---------......... -----------------------------------
10:15 t 5Q ~ 116 I 7,75 I 79 I 1040 133.437 I 162, I 

.. 

10:45 I 53 ! 115.8 f 7,75 I 84 I 1080 132,437 I 165e I ,., .... , ...... 
11:15 'f 55' ~ llfi I 7et I 88 I 1046 131.375 I 166, I 

Avera~e ~0.!8 ' 11§. 5 ' 7. 72 ' 75.4 1 1053 ' ' 162.3' 

Average Watts 699 .38 Cost .. 

I.w. hours (Total) 1.7987 Fuel $.075'6 

Gasoline used 4,25 lbs. Oil ( C onsump .0062 

Fuel used per x.w. hr 2,363 lbs, Replao. .0046 

Oil used 1/8 pt. $ .0865 

Water " l/32 pt. 

Teat No. III was for one-half load or 750 watts. In this 

oase it oost about 9 oents to produoa one K.W. hour. 



TEST NO IV. . (Kohler) 35. 

Three-quarters Load ·Test - 1125 Watts ~ 2 hours 

Room ' .. r•nerat.~.r ' ·r - • Enfiine , 
Time 'Te~E 'Volts 'AznEs, 'Temp 'R.P.M. 'Fuel 'W.Tem~'Re~arks 

1:25 I 62 ·-- ' ll5 '10 4 I 79 
m • ' 1068 '30.875'162 

I 

•· 

l: 55 I 65 I 114 '10.3 I 93 ' 1072 '29.625'178 ' . 
~ 

2:25 ' 66 ' ll3 110.2 ' 100 ' 1066 '28,5 &l.78 I 

" --
2: 55 ' i6 I 112e511Q,2 I 103 I 1044 I 27120 ·r177 ' 
3:25 ' 66 f 112,5'10,2 I 104 I 1068 126,125 1177 ' - -· 
Averag~ i~ I 113,4110.26 I 95,8 1 1063 I 117414 I 

. ULM 'lkl l • i'd 1 d • • *' 1- · -
Average Watts 1163,484 Cost 

K.W. hours (total) 2,327 Fuel $0,06532 

Gasoline used 4.75 lbs. Oil(Consumed) .00625 

Fuel used per x.w.Hr 2.0413 Replaoed .00467 

. Oil used Total $ .07624 

Water used 

l/8 pt • . 

1/32 pt. (Note) The water & oil used was measur 
ed at the end of this test and 
the amts. used divided by 4. 
Fou.r tests of equal duration. 

Test No. IV was run With the plant under a load of three 

quarters or 1125 watts. This test .shows only a little deorease in 

ooat per K.W. hr. · over test No. III. In faot there seemed to be 

about only one cent dif f erenoe. 



Test No. V (Kohler 36 . 

RATED LOAD 'TEST - 1500 WATTS .. 8 hours 
Oenerator E~ine . 

Time 'Room ' ' 1 1 • ' • 1 Water T 
1 Temi 'Vol ts 'Amps '.Temp 'R.P.M. 'Fuel.. ' .T.em~ 'Ranarks . 

9:15 ' 46 ' 110.0 114.25 ' 71 1 1015 
' 

9:4:5 ' 50 I 109.9 114,2 I 82 I 1019 

10:15 I 52 I 109 t 5 114,Q I 88 I 1036 

10:45 I 64 ' 109.3 '13.9 I 92 ' 1026 
.. 

11:15 ' 56 ' 109.5 113.9 ' 95 ' 1034 
11:45 1 57 ' l 09 • 5 '13. 9 I •97 I 1026 

12: 15 I 59 t 51 109 t 2 113, 75 1. 99 I 1038 

12:45 ' 62 I 109,Q 1l3,75m1 102 I 1032 
.. 

1:15 I 62,5 1108,8 113,75 I 103 I 1048 

1:45 I 64 I 108,8 113.75 I 104 ' 1042 
2~15 I 65 I 108,7 113,75 I 105,5 11046 

2:45 ' 66 I 1Q8,7 113,75 I 106t51 lQ3Q 
r 

3:15 1 66,5 1108,7 113,75 I 106171 1030 
··. 

3:45 I 67,5 I 108.8113,75 I 1Q7,8 1 1026 
. . 

4:15 1 6?t I 108,7 113,75 1 108, 1 1036 

4:45 I 65 t 108,5 113,7 I 10ft71 1Q4Q 
•• I 

I 54.750 1 166 ' 
I 53,375 I 167,5 I 

.. 
I 52,QOQ I 1701 I 

e 50,562 I 173 

I 49,26 I 175 

I 47,875 I 176 

I 

I 

I 

I 46,5QQ I 17715 I 

1 45,187 I 179, I 

I 43,512 I 180 I 

. 
I 42,500 I 180,5 I 

I 41,125 I 182t0 I 

1 39.750 ' 183. ' 

' 38,4:3? ' 183 I 

. ~ . . . 

' 37,062 ' 183.5 ' 

I 35,750 I 1631 I 

I 34,437 1182,7 I 

5: 15 ' 64. I I lOB .5 '13. 7 I 106,9' l04i _wt:! ' . 33.062 I J 81 ,5 ' 

( See Next Page) 

-



Test No. V continued (Kohler) 

Average Watts 1511.43 

· K, ~. hrs. (total) 12.0915 

Gasoline used 21,6875 lbs, 

Fuel used per X. • hr 1. 7936 lbs. 

011 used 1/4 pt. 

Water " l pt. 

Oo st per K.W. Hr, 

Fuel $0.05739 

Oil(Oonsumed) 0,00625 

Replaced 0.0046? 

Total oost $ o.06831 
per K,W,Hr. 

37 

Note - 011 consumed is possibly low due to the faat that the 

oil was mnsured at room temperature when the sump was filled and 
• 

at orank oase temperature when drained, The plant op1rated very 

well throughout this test but it had slight tendency to slow up 
I 

at times, 

) 

, 



T st No. v. was of eight hours length with plant 

operating under full load or 1500 watts. Th average 

w tt g output was a little over the rated oapa.oi ty of 

the plant. This speaks ell for the plant. 

Th oost per K.W. hmir is less than in teat No. IY 
,, 

being l as than s v n cents. 

Th most outstandin feature of these five tests 

was the gradual deorease in cost per K. w. hr. as the 

lo d inoreased. In other words the plant can be 

operat d cheaper under full load than on a light load. 

Th refore, ·1t is not the best economy to operate on a 

light load but et the most out of this type of plant 

when it i operating. 

The following curve which is sunmary of test 

No. I, II, III, IV and V brings out this point v ry 

foroibly as the fuel consumed per K. W. hour is tho 

limiting factor in the cost. 

(Curv - next page) 

. 38. 
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(Kohler) 40 
. TEST NO. VI 

Variable Load Test • 6 minute rune ·• 2 hours '"" .... 
~ ~~; ,,m;f§~i 1 •;~ :;,;,;ifif~4';~~;Lo a • _ ....... __ R_emar-"1 ..... s ----
g: 00 I 54 I m I 6.7 5 I 'Tr I '1049'43, 562' 155 I tights I 740 11) • Plant Bl owed by load i 

9: 06 ' 54.5 r 107 ' 13.5 ' 77 104N3.312' 162 'tigh fa I " I & Delo"O* = Amps 20, .Yal ts &l 

~9:~1g~1~54-.5-,~n~5~r~a~.I~,....,..,.so~1~a5~5~•i3~.o~oa~1 1~11-n:1D~e1-ao-------·-----------------

' 
-,:-~--·-55--,-11-5~•~11-.~,-...ar~1 1~05~~,~42~.a~12~1 1~,o--..1 n~~-oo~&G~ri~na~er·~··---·--------------

Io:3o f 57,51 110 r 10. 'f 90. I !046'40.437'172 1Lights(3'0'0Wn4 Tieloo 

10:36 f 57 ' loB I 12. r 91.5' 1044'40.S5o'I75 1 Ligilts(360W)De1&~rina 
* ... Amps to 21; Volts to 76 

ro: 42 1 57 ,5, r1s 11 3.5 ., g5, ' ro55'4o.ooo 1178 1tignts l3"0ow) 
...,_,~ ................... ..,......... ........... ...,.._.ll"l'l"'-"'l~ ....... ""lll'l"W',.......""'""'"'~~~--· Vol ts to 125 1• 

!0:48 r·57.51 116 ' 2.z ' 92. ' !067'39.8!!'1'1 1Ligfifs(180WJ 

io:M·r 57,51 il7 ' I,1 ' 9I.5' 1072'39.GS71I64 1Lights{6b1) ... , -
·~~~~~~-~· ~~~~~~~~~~~- Note; GOV§~; ~n~•d 
II:Orf 68,51 I I 90 I '39,500'160,51 lng!-nt Speed With V&ry little 

IOTE: ( ea next page) . variation exaept upon addition 
_ ......... .........,. ......... ~"---------------.. of reo rd load, 
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*Delo - 110 volt, 750 watt Delao Light Plant motor d 

w1 th spaTk plug r moved. 

** Grinder - 1/2 H.P. high peed motor. 

Note: No starting devices used with motors. 

Note: The volts, amperes, and R.P.M. readings were 

taken at the middl of eaoh run and recorded under the 

time of the beginning of that particular load run. 

Note: Water and oil used not measured. 

Test lio. VI was a variable Load test. This test 

was run primarily to observe the a.oti on of ttie plant 

und r T&riabl loads. Throughout this test the 

governor s emed to operate perfectly. Th loads vi.ere 

oharged suddenly whioh would be sever test on the 

overnor. 

( s next page for Test VII ) 
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REMARKS:Run No. 1 W&Tming up run from 12:40 to 1:00 
" " 2 Carburetor ·overflowed during interval following lat nm 
" n 7 110 v. relay oroed slightly.Run started 4 min. too soc 
" " 8 Slight eroing at 110 v rel&Y.• 
'' " 9 Relay let al osed, eto. (see ~-#t/~~t~I /bottom page) 
~ " 10 Readings as rel y closed, Volts 70, amperes 12. 

*Delao - 110 .volt,750 watt Delao Light Plant motored with spark plug 
remov d • 

. Belay first olosed 10 seo. after closing line switoh,thenorced 
for 60 sec. while engine gained speed. The voltage varied from . 
30 at the beginning to 103 at end, while the amerpage dropped 
from 23 to 14, 75 



Note: The volts, amperes and R.P.M. readings were 

taken at the middle of eaah run and recorded under the 

time of the beginning of that particular load run. 

43 

"Time to Start" is the time from the closing of the 

line swiuh to the final closing of the line sWitoh. 

During this test no change is starting battery was 

p••eeptible. The change .rate was 0.9 amperes, specific 

gravity 1300, and the average cell temperature 59 degree F. 

Water and oil not measured. 

No starting devices used on any motor or load in this 

test. 

Test No VII was the start and run teat. This test 

was primarily a test of the automatio starting mechanism 

of the plant. The plant behaved well on this test as the 

notes and ex_planati one show. 

( Test .No VIII - next page) 
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Test No VIII (Kohler) 

Cranking Test - Engine warm and a old 

Engine warm - test nade inmediately after Test No VII 

Amperes to break engine --- .,. _________ ,__ ___ 38 

" ff crank " -..----- --------- 10 

Cranking epeea. 
_____ .. __________ 

326 R.P.M. 

Cooling Water Temp. ---------------- 162 degrees 

Room Temp. -------.pl--------- 63 " 
EI.\GINE COLD - Test JW.de three hours and fifteen min. after 

first cranking test. 

Amperes to break Engine -.. -----~------- 50 
tf " orank tf 

___ ... ___________ 
l'l 

Cranking peed --------------- 222 R.P.M. 

Cooling Water Temp ---------------- '17 degrees 

Room Temp ------------------ 50 " 

TEST NO VIII was a test to determine how much eleotrioity 

was taken from starting battery when the engine was warm 

and cold. 

The next test was run on the Westinghouse Eleatria 

Light Plant Type E - Model 60. 

batt cry typ • 

This plant is of the 

The following tables I and II with the sumnary 

of these tables give about all the necessary information 

end results connected with this test. 

It will be seen that it cost about 10 aants per K.W. 

hr. with an output fran the battery of over 500 watts. 

This Will average a.bout the same as the Kohler plant 

as this load is betwe n test No II and III of that plant. 

" 
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' Cadmium- ' 
• 1 • ' ' ' Rea dlii5s' ' 

Room C 11 Cell Cor, ' Vo!~s 1Cell 1 

Tim~ 'TemE' Vol ts 'Amps' S~Gr' Tsnp' S1Gr'Remark~ .'Pos;1Beg. 1 Vol.t~.!' -
4:00 1 59 1 32 '19,6 11244'67 112431 12.l 1 ,2 1 1,92 I 

4:30 '56.5' 30 '19.3'1253'66 '1231' '2,1 I ,2 I 1,93 I 

5:00 '65 ' 30 '19.2'1224 166 11222' 12,l I 12 I 1.92 I 

5:30 1 55 I 30 '19.2'1222'64 11220 1 12,l I ,2 I 1.92 I 

.. 

6: 00 '54 1 30 '19.2'1211 164 '1209 1 '2.09 1 ,2 I l,9Q I 

p 

6:30 '54.5' 30 '19.2'1199 163 '1197' '2,08 1 ,22 I 1,90 1 

7:00 '53.5' 30 119 '1188'62 11185 1 '2,Q9 1 .22 I 1,89 I 

~ 

7:30 '55 ' 29 '19 11177'62 11174 1 T'2.07' ,22 1 1,89 1 

' 

8:00 154.9' 29 '19 '1166'62 11163' '2,Q6 1 ,23 I 1,86 I 

. .-

8: 30 '53 ' 29 119 11155 162 '1152' 12,06 1 ,22 I 1,86 I 

' r ~ 

'lS,8'1138 161 511135' 
'* J ! n# I 11 

9: 00 I 55 I 29 12,04 1 ,22 I l,84 I 
•• = .. • 

9 ! 30 I 59 I 28 118 • 8 11128 I 61 11125 I '2,Q5 1 ,22 I 1,85 I 
1*¥1• • .., " ......... 

.. 

10:00 160.5' 28 '18,8 11122 161 '1119' '2,05 1 '.23 I 1180 1 

!0:30162.5' 27 '18,2'1112'64 '1116' I 2 t ()Q I t 24 I 11 7 6. I 

11.7 t 8 I 1116 I 66·, 5 1 1106 t 
..._ 1 T In I .. 

11,97 1 ,25 I 1,74 I 
n u • • ,.. , 

11: ~ '.64,S' 25 -
11 ! 30 I 6 5· I 21 I 15 t 8 I 1111 1 6 6 t 5111 OQ I 'l.95 1 ,245' 1.70 ' 



(West l) 47 
' .. ... _ -

Speoifio Gravity-

-
Diaoharg•'6:45 '60 ' 20 15.5 1150 60 1147 

I I I 1. . I I t 

I I , , I . I I ' 
0 

1 1 7:45 160,5' 37 25 11150 .62 1147 

17:15 '60 I 36.5 26,5 .1150 60 1147 . 
I I r I -· I I .. --

2 18:15 160.5' 37 ' 24.8'1150'62.8' 1147' 

3 18:45 160.5 1 37 I 23,6'1150 162 I 1147 1 I 

4 19:15 160,5 1 37 I 23 11150'64 t 1148 1 I 

· 5 19:45 160,5 1 37 I 22,5 11150 1 64 I 1148 I 1 

6 110:15 161 1 37 I 21 1ll50 166 I 1149 1 I 

7 110:45 161 I 37 I 21· 11150 166 I 1149 1 I 

8 111:15'61 ' 37· ' 20 '1150166.9' 1149' ' 
9 111:45 161 I 38 I 1819 11150 166,1 1 1149 1 I 

. 

10 112:15161 I 39 I 17,1 11150 162.1 1 1149 1 I 

A 

11 112:45 162.5' 39 I 15,1 11170 166.1 1 1149 1 I 

12 11:15 161 I 40 I 12 11160 167 I 1179 1 I 

-------------~--~--~--""!------~--------------13 '1:45 160.5' 40 I 9 11181 163 I ll~~'Gasi!,li I 
,. ... . -14 12:15 160 I 40 I 8 11190 163 I 1189 1 n . I 

15 I 2 : 45 I 60 I 4Q I 7 1 l2QQ I 6 7 I 119 9 I n I 

16 13:15 160 I 40 I 6,9 11244 168.1 1 1244 1 ff I 

Note: See following page .47' for other half ~f !h,ia ~able 



Cadmium v Otll Genera tor ' Engine 
!ol,'Jeg,•volt 'Temp 'Reme.rks'R.P,M,'Temp 'Fu.el -
1.9 '10 I 1.7 I 63 t I I 'Pounds 
2,31 110 ' 2.231 68 I 

I 1107 I llQ 131,437 
" 2.31 '09 I 2.231 80 · I I 1096 1 90 130.000 

-
~ 2.31 110 I 2.23 1 8115 1 I 1105 I 85 129,125 . . 2·.31 110 I 2.23' 81,6 1 

I 1112 r 86 128 .187 
2. 32' 09 • 2.23' 61.6' I 1138 I 86e3 127,375 

~ 2.33 108 ' 2.26' 82 ' I ll29 I 86,3 126,312 
- ' 2.34'07 I 2.27 1 82 ' I 1108 I 86,, 125,312 

2.35'06 I 2,29 1 81 I 
I 1115 I 86,5 124,562 

2.37'05 I 2,31 ( 82,4 f I 1099 I 82 '23.375 J• . •· , 

·~~·~l~.i 30# -
2,37'05 I 2134 f 81 I 

I 1124 I 82 
1 • UL L I 

2.38'02 I 2,36 1 ?9t5 1 I 1137 I 85 161.125 
.. 2.39'02 I 2,43 1 79 ' I 1150 I 94 160.187 
, 2.40'09 1 2.49' 79 I 
I 1150 I 126 1491187 

2. 41 '10 I 2, 51 1 77 I 
I 1149 I 110 148,250 

2.41'12 
. 

· I 2,51 1 77 I 
I 1175 I 119 1471250 

2.41 111 I 2.53 1 77 I 
I Jl 63 I 110 146,187 
. 2, 41 111 I 2,53 1 I 
I 1112 I 110 '451125 
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Summary of Tables I and II 

Charge: 

Average speed of engine and generator 1127.6 R.P.M. 

" voltage 

" amperage 

t:f watts 
-

Watt Hou.rs 

Kilo " n 

Weight of fuel per gal 6.6 lbs 

" ff " used in Test 16.312 lia 
Kilo Watt Hours per gallon 2.19 

Gallons per K. w. Hour .45 

Cost of fuel $ o.15 per 
- -

Cost of ·fuel per K.W. hr. t o.068 

Lubrioating oil used 0.07 gal. 

Cost of oil aonsumed(@BO(gal) $ 0.05 

Cost of replacing oil 
(1 gal every 400hrs$o.Ol6 

Cost of oil per K.w. hr $ 0~0133 
~otal eost per x.w. hr for 

fllel md oil 0.0813 

Total cost of oil oonsumed in 
test $ 0.4399 

Disoha.rge: 

Average amper s 18.'74 

" volts 28.56 

38.15 

17.73 

6'76.4 

·5411.2 

5.4112 

or 2.47 gal. 

gal 
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Charging: Watts input 38.15 x 17.73 - 676.4 

Discharging 

676.4 

Total cost -

" output 18.74 x 28.56 - 535.21 

- 74.18% Watt hour effiai nay 

.0813 
7Ue 

• $0.1096 per x.w. hour 

----.-._.-: 
Test No III on the Westinghouse plant 1'8.S to 

find the comparative cost of using gasoline snd 

k rosene to reoharge the battery. It was found that 

kerosene was bout half as expensive as gasoline. 

The engine temperature was mu.oh higher in the use 

of gasoline as shown by this table. 

(see next pag ) 
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TA:BLE III TEST ON DISCHARGE (West 1) 

Kerosene 

Time 
Room Gen ' ~in• 'Temp'Volts'AmJ?s'Temp•~.P.1. 1 =:ip 1 FUel :;emark 

12:151 74.S' 36 1 24.1'76.3'1101 I 44 I 44.000' 
- . 

12:45'76 I 36 1 23.6 1 77 '1107 I 90 r 43.250 1 

. -
1:15 '74 I 36 122.a•aa 11106 I 90 1 42.125' 

.. r 

1:45 '74 I 36 1 22.8 1 89 1 1107 I 98 I 41.125' 
~ 

2:15 1 74 ' 36 1 22.2 1 88.5 11101 1 95 ' 40.125' 
. - - -

2:45 '73 ' 36 '21.8 1 87.7 11111 1 83 r 39.1251 

~ .. 

3:15 1 72 I 36 '21.'1 1 87.5 11101 I 68 I 38.187 1 

.. - .. ~ 

3:45 1 70 I 37 •21.1 1 85.5 11114 I 64 ' 37.125' 
~ - .. 

4:15 1 69 r 37 1 21.1 1 85 11107 I 64 I 36.312 1 

GASOLINE 

4:30 I 66.6 1 37 I 21e5 I 85 e 5 I lJ. 0 'f I 64 I 32.937' 

5:00 I 64.2 1 37 '20 '82.9 1 1106 1 1883 I 31.125' • 

5:30 I 62.6 1 37 '19 '79 '1109 I 223 1 30.312' 

6:00 1 62 I 3'1 '17 I 74.9 I lJ.01 r 223 1 29 .250 1 

6:30 I 69.8 I 40 '15 '71.5 1 1139 I 220' 28.312' 
.• 

7:00 '58 ' 40 'I0.5'69 '1168 I 202' 27.576 1 

,. ~ - . 

7:30 1 66 I 40 I e.9'76 '1151 I 210' 26.562' 
.. 

8:00 '56 I 40 I a.0 1 74.5'1153 ' 199 I 25.562' 

8:30 I 52.1 1 40 I 7.a I 72 '1131 I 182' 25.000 1 



Summary of Table III 

Reohar_ge 

Kerosene: 

4 Hours 

K.W. hours 

Total Kero. used 

Cost of " " 

Cost per K.W. hr 

Gasoline: 

·4 hours 

- 3.236 
• 1.1 '7 gallons 

$0.1765 

to;o54 

x.w. hours • 2.198 

Gasoline used • 1.27 gallons 

Cost of gas used $ o.2M. 
Cost per x.w. hr. $ 0.116 

-- - - - - - .. - --

51 

The following test was made on the Delao Plant, 

lt K.W., model - 1278. 

This teat was oonduoted in the same manner as that 

on the Westinghouse Plant. 

The smunary of tables I and II shows that the 

total cost is a.bout 19 oents per x.w. ·hr with an average 

wattage output of 411. This cost is m.ch higher 

than either the Kohler or the Westinghouse. 

Table III shows that kerosene is cheaper than 

gasoline for reaharging purposes. 



g2 •• (Delao) -
'Speaific Gravity Readings I 

' , (Eilot Cell onll). I 
• Room 1 SpGr ce!I '~or ' ' 

~ime'Ttm~ 'V9tt~A~!.'Re~~:tem~ SpG: Volt Remarki 
t & f m I . _........ - I • 

4! 3() I I 51 135 '29 '1150' 42.5'1141 2.2 I , __ 
a • 8 ,. T • 

5:00 '54 '37 '23 11150' 46 '1142 ~2.2 I ' . .._ -· • 10 .. -~--- .. -- El 

5:30 '54 '37 '21 11150' 48 '1127 12,2 I I ...... 
----~ 

6: 00 154 137 I 20 t 5 I 1150 I 60 '1143.412.22 1 I 

~ 

6:30 '54 '37.5'20.2511150' 51.5'1143.912.25 1 I 

.. 

7:00 '64 '38 '19. 5 11160 1 51 '1153.412.261 I 
-- u - • -- - -. 

7;30 •·54 ' I I 1 54 '1144.7 12.15 1 I 

·-

B: 15 I 54 '39 t 21, 25 I ll 50 1 55 'll.45 '2,27' 1 --. 
8: 45 1 54 140 '19 '1150' 55 '1145 '2.3 1 ' 

# 

9: 15 I 53 '40 '16.5 '1160' 56 '1155.3' 2.351 1 

-
9: 45 I 53 '40 '15 '1175' 57 1116 5 t 7 I 2 t 9 I I 

10:15'63 '41 '19 '1160' 56 '1176 12.5 1 I 

Note - See .Next. page( 52' )for, .ot~er half o'f thi~ Tab}•• 



Swmnary of Eight Hour 
Charge Test 

Average speed of Engine & Generator -

" volts 

" amperes 

" watts 
Ampere hours 

Watt hours 

Kilo \fatt hours 

Weight of fuel per gal. 
n " used in run 

Amt. of fuel in gals. 

K.W. H. per gal 

Gal. per K. W .H. 

Cost of fuel used 

Cost of oil used 

Total cost of run 

Cost of fuel per K.W.H. 

Total o oat per K. W .H. 

-------

-
-
-
-
-
-
-
-
-
-
-
-
-
-

-

1236 R.P.M. 

39.76 

1'7.5 

695.8 

140 

5566.4 

$ 
$ 
$ 

6.562 lbs. 

18.760 lbs. 

1.95 

.51 

.43 

.05 

.48 

.077 

.086 



DELCO 64 
' 

Pilot CELL ONLY 

I . I f . I ·~ I . 
'1225 11219.7 1 2.0 12.16' ,16 ' i f I - I I ' , ......... , i 1 : 45 t 6 9 • : 30 f 20 125 I 54 

~ 

!1200~1195 1.96 , 2.15 .18 
' I I f ' . r ,. t • ~ !:15 68.5 . 30 120.25•, 55 

f . . • I I I .. 

~ !:45 68.5 . 29 20.25. 56 
• , • t .. -:.. • d I ' I . I ' 

1175 1170.3 l.95 2.14 .18 
I f I 1 ' t t 

!:15 68.5 ~ 29 20.25 ~ 67 1175 1170. '7 1.95 2.12 .2 
-

@ !: 46 1 ~7. t 29 j 20 I ~8 1175
1
1171 

1 
l,,93 

1
2,12.., .l.~ r . . .. 

6 4:15 65 29 20 . 60 1175 1171.7 l.9 2.1 .2 ' I~- I • I r ._a • I I I .... , , L . ¢ r ' • 
7 ~:45 63 . 28 19.75 ~ 60.25 1175 1171.7 1.9 2.1 ,2 
-----..---.-----.--_.....----......---....------.-----..--~----_._----

... 
&:15 61.5 28 .19.7 61 1175 1172 1.8 2.05 .2 

' • I -~.. -, ,.. A I 1 I -- ., " ' I t 1· • I . r 

~:45 60 . 27.5 19.6 62 1175 1172.3 1,85 2.06 .25 
I .... r ' I -- t b.. J t • I .. 1 --r 1 

~ 

106:15 59 25 19 62 1165 1162.3 1.8 2.0 .25 

,, 

. ... ' . . ..... r . . .. T , • • ' • ' r . I ·- . . I . 
16: 45 59 , ll 60 1157 .3 l. 76 2.0 23 18 62 ... , 

I 

Remrks: 

" I I' -· ··- .. 

20 li.76 . 62 
I A (IP .. 

12 - 50 Watt Lamps us, d for this test. 
I 

Battery diso~arged at normal rating. 

V ~ I l . 

' 1~ ' 

r ·· 
,27 

I • I 1 

.3 

JI tti 

,. 
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Summary on Diseharge Test 

/' 

Average volt• 27.5 
n amperes 14~95 

" watts 411.125 
Ampere hours 119.6 
Watts 2466.75 
Total Co st per K. W .H. 

$.19 from Battery .OB6 -.43'7 

Watt hour effioiency 2431.6 = --5-5-6--6--.4-· --

----------------

• 



...-: , 
• -· II Ker OS ·eno I .. b 

1 
• -

1 
- I - • 

IABLE III RECHARGE TEST DELCO 
cl 1 • *• l 

3 

l T -

· ··· • Pil'ot t?m n;onE Ui .. 

Room SpGr 1Ce!i1Coi 1 

., • * • • 

Time 'T«nE'Volt '~ 'Read 'Temp Volt ' Remarks 
~1150 t 50 'll43 132.25 1 -

' 
t 21,5" 1 ll5~ I ~ 1 ll49 .17 1 2,2 - i 

• A • I F 

-
11155 ' 11156.'' 2.2 ' -· 57 

' 3 I 3, 2 5 1 7l f 36 1 l9 1 ll50 ,- 60 11146.71 2.18 1 ·-
t 

413.56 171.25'! '18.5 '1150 I 62 11147.31• 2.'2 • •• 

' 11150 i 63 '1147 .r• I 2.11 - • • • 

' 

' -
-a-1 ·s-:-ss~,~-~--,-3-9---1 ~16~.~,~5~1~11~i~o-1~6~fi~.s~1~11~5~9...-uf•~2.~2~6-.....,.-----------·--

GASOLINE 

01 6: 00 '69 '37.5 '18 I 1160 I 68 '1159 I 2,26 1 

r - . . - -
1'6:30 1 70 '37.5 '16 I 1160 t 69 1ll59.7' 2.26 I 

- . 

21 7:00 I 7015 1 38 '14 'llGO I 69 '1159. 71 2.3 I 

3'7:30 '70.5'38.5 '13.75 '1160 1 70 11160 ' 2,33 I 

4:'8:00 '70 '40 '12.5 'll 70 '72 t ll 7Q, 7 I 2.37 ' . 
5'8:30 '70 '40 I 12 e 25 I 1180 I 72 'llS0,7' 2,45 1 I 

"' ~ 

6'9:00 I 69 '11 1 41 '11.5 '1200 '73 '1201 I 2,5 • 
.. 

'f' 9 ! 3Q I 69 I 41 'll.5 '1205 • 74 '1206.3' 2. 5 ' . ~ 

8'10:00'69 '42 • n. s '1225 '76 1122'1 ' 2,52 ' 
- . 

Not : SEE PAGE 5,6' (follo ins) for. _ther half of. this tab~e. 



TABLE III RPDHARGE TEST CONTINUED DELCO 66' 

Kerosene 
'OMmium M G"enefahr ~o?r:;; '~~! ~ : : ; : :; .. 
fos 1Ne!. 1 Ter! 'Remark Ernp .P .M. Fue 1 emar 1 
2.3B *j 

1

t 
8 165 f 

1

- !1!6 1 12~0 'f18.B75 ° 'f 
1 

• u -

0 • 

2. 25 1 .1 '70 I '158 '1231 '17.625 ' 
2,27 I .l 1 76 I I 157 '1244 '16.500 ' 
2,25 I .09 '76 I '162 '1223 '18.312 I 

,• 

2.26 I .oe '77 ' ' 148 '1221 '14.750 I 

. , •' ' 

2,29 1 .oa 1 76 I '143 '1214 '13.562 I 

' 
,. 

2.3 ' .01 172 1 . 1140 '1226 '12.312 ' 
' " 2.s ' .07 '75 1 '140 {1228 '10.500 ' Total Fuel used 

J $ 7lf T • ea• I 11 I 1 -
b psn • I -

... 

2.3 I t07 I 75 I '140 '1232 '9.437 ' used 91437 lbs. ' . 
Gasoline - · 

2.3 I .07 '77 1136 ·' 1238 '20.562 1 

2.33 ' .07 '76 I '148 '1236 '19.250 ' 
.· ~ ,. 

2.35' .06 1 75 ' '146 '1224 '17.875 I --
'(' ~ . . 

2.361 105 I 75 ' '142 '1229 '16.625 I -,. ,. .• 

Iii?' t0t0 I 75 ' '140 '1226 '15.312 I 

2.4 I .05 '75 I ·1146 '1220 114.062 ' 
,. .· 

2.4 ·-.l '74 I '141 '1238 '12.750 I 

' 

214( I •tl I 74 I '138 11237 Ill ,500 I Total Fuel used 
• 1 - •l•• -- .. ..,. -. . 

' 

2.45 ••• 1 '74 ' 'l3B 11249 'l0.250 I 10.312 lbs. 
•I 
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The foregoing t st on the individual lighting 

plants in th laborato%Y how that there is comparatively 

little di ff er enc e betwe n them in the opera ting 

oosts, and that this :E very satisfactory way of 

obtaining good light• and small oonv nienoes in the 

farm home. 

Summary and C onolus ions 

A consi d rs.ti on of the results of this study seems 

to indioate that not enough is yet known regarding 

the e:xaat fundamental requirements With regard to 

the more important processes of farrnin • to 
,,, 

justify the immediat and pr misouous leotrification 

of 1 rge rural er s. There must be more thorough 

and d finite knowledge of the requir ments both 

fran an grioultur&l and engin ering standpoint. In 

other words there must be fundamental research on 

the agricultural processes and then development l 

research on the machinery required to perform the 

processes to the ·best advantage. 

Nevertheless it is shown that enough is known 

on the subjeot to demand serious consideration of 

g neral rural electrification. 

The greatest problem at present in doing any 

rural electrification is the cost tothe farmer and 

electric al company. The solution of thi s probl m 

of erving the farmer at price he can afford and 
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yet be profitable to the power company us the 

. education of the farmer into a more extensive use 

of electricity. In other words build up his total 

electrical load. 

This study shows the unusual satisfaction of 

the farmer with the individual lighting plants; 

his realization 811 the benefits to be derived from 

electricity on the fann. 

The meoh4nical perfection and efficiency of the 

individual plants are demonstrated by the test 

on these plants. 

Therefore it seems only a matter of time before 

the problem of rural electrification will be solved. 

Tho demand has been created so the supply will be 

forthcoming, which Will put rural electrification 

beyond the experimental and suggestive stages, and 

bring its usefulness and comfort to isolated rural 

districts. 

-------------~ 
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