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Orrawa, March 31, 1914.

J. B. Cuaruies, Esq.,
Superintendent, Water Power Branch,
Ottawa
Sit,—I have the honour to submit a Report on Small Water Powers compiled by
the undersigned as a result of investigations carried on in the field during the past
fiscal year.
[ have the honour to be, sir,

Your obedient servant,

A. M. BEALE.
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REPORT ON SMALL WATER-POWERS.

The water-power studies were made during an inspection trip which I made
during the last three months of 1913, and the study of other small powers—oil,
gasoline, ete.—has been made since my return to Ottawa. For convenience it has
seemed advisable to divide my subject into two parts, the first deals with the inspec-
tions made in the West, while in the second part the problem of “ power for the
farm” has been dealt with. It cannot be claimed that any definite solution
of this problem has been reached, the various alternatives have bean considered
fully—perhaps too fully—with the idea of submitting all the available evidence for
those interested to make their own deductions.

It should be remembered that cost figures for small powers are extremely hard
to obtain with any accuracy; original cost fizures are but seldom available, and actual
annual cost data never. Manufacturers supply figures of the latter founded on cer-
tain percentage allowances for overhead charges, and upon figures for fuel consump-
tion founded on test; actually these charges must vary through very wide limits,
depending on the requirements and skill of the purchaser.

PART I

Disregarding the chronological order of inspection I will deal first with the
actual plants visited, namely:
Canadian Pacific Railway plant at Lake Louise, Alta.
- : Glaecier, B.C.
Mount Stephen Mines Plant near Field, B.C.
Municipal Plant, Armstrong, B.C.
Private Plant at Spences Bridge, B.C
Small Saw-mill at Louis Creek, North Thompson River, B.C.

LAKE LOUISE, ALTA,

This plant is situated about one-half mile from the chalet, and supplies cur
rent for lighting the chalet and the station at Laggan. This is practically a new
development, for very little of the old remains. A concrete bridge, recently con-
structed at the mouth of the lake, was designed with spillway sections between the
bridge piers; only a small degree of regulation is desirable as this lake is situated in
the Rocky Mountains park, and anything detrimental to the scenery must be avoided

Water is brought from lake Louise in a 20-inch wood stave pipe 2,800 feet to the
power-house. The actual fall in this distance is 140 feet, a portion of this, however,
is wasted in pipe friction. The pipe line is designed for 100 horse-power, and should
sary.

more power be required another pipe would be nece

The turbine is a 24-inch Morgan-Smith wheel running at 600 r.p.m. and rated
at 100 h.p., it is belted to a 75-k.w., 3-phase generator, with a separate exciter on the
same shaft, these running at 1,200 r.p.m. Current is transmitted at 2,500 volts,
being transformed to 125 volts at the chalet and at Lt

This plant would probably compare favourably as to cost with any rival source
f power, though data on this point were not available. In any case, cost is of

\ggan station.

C
secondary importance here, and ordinary considerations of dollars per horse-power

ilable without noise. smoke, or unsightly bui!dings, is a

do not apply; electricity a
great asset to a tourist resort, where the transient population c¢an and does spend
freely, and where every convenience has a bearing on the general attractiveness of
the resort.
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The demand for power is heavy only during the

summer tourist season, and it
is possible that, even with the small degree of

X regulation available on lake Louise, a
larger amount of power could be developed at this

In the development of tourist centres

season if required.

in the Dominion parks, and in locating
new resorts, the existence or otherwise of a suitable small water power should be
taken into account.

GLACIER, B.C

I'his objective for tourists is situated on the western slope of the Selkirks, the

main attraction being the famous Illecillewaet glacier. The Canadian Pacific Rail-
way has a station and eomfortable hotel, and it is for lighting these buildings that a
small power-plant has been installed on the ereek flowing from the glacier.

Owing to the deep snow, I was unable to make

was desired, and the weather prevented the tal

18 thorough an examination as
ing of good photographs. The follow-
ing particulars have been courteously supplied by Mr. MeQuarrie, the resident
engineer of the Canadian Pacific Railway at Revelstoke.

A 12-foot conerete dam has been constructed acros

s the Glacier creek and forms a
forebay, the intake is

1 24-inch pipe reduced just below the dam to 18-inch, and a
wooden stave pipe of this diameter 1,000 feet long carries the water to the power-
house.

I'he power-house 1 17-foot by 21-foot frame building, 10 feet to ceiling, con
tructed « hid 1 dation levelled up th conerete
The water wheel is a Morgan-Smith turbine running at 900 r.p.m., it has a 24-
h intake, 2§-incl ift with two 18 t p two dynan thesc
| : 3 volt mt-wound, | Jar ma nes running ac 1,050 r.p.m
I'he transmission line consists of two No. 00 solid wires on 25 foot pole ith
double eross-arms and strain insulators at each end, the line being 1.800 feet long
['he water supply is very irregular, but sufficient to run the plant all the yvear

round. Heavy freshets oceur during the hot season. The working head is 90 feet

Cost.

I 8600 $ 1,200 00
T ) 00 00
Sy ' t 0 00
B Y ‘ s 200 00
Cost o ' ) 00 00
Cost « 4,500 00
Cost o ’

1,000 00

$8.15
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Small Water Power, Lake Louise Development.

Interior of Power House.
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This cost may be considered a trifle high, which would be chiefly due to the inac-
cessibility of the plant, and the consequent high cost of getting in material; when we
consider the value of a reliable electrie light service to the hotel the cost is not exces-
sive.

MOUNT STEPHEN MINES, B.C.

Ore mined on Mount Stephen is brought down by an aerial tramway to the mill,
which is situated about 3 miles east of Field and just above the Canadian Pacific
Railway track.

The power for the mill is obtained from- Cathedral ereek in the summer, but a
100 h.p. steam engine is used when the mill is operated during the winter; last winter
it was closed down.

Small Water Power.  Mount Stephen Mines, Field, B.C, Concentration Plant operated by
water power

[Tere, as at Glacier, weather conditions and the depth of snow rendered out of
door measurements impracticable, and the following figures are merely approximate.

Cathedral creek is fed by the glacier between Mount SINMH'II and Cathedral
mountain; on this ereek a 9-foot dam has been construected to form an intake, and a
12-inch wood stave pipe conducts the water 1,500 to 1,700 feet to the mill, where it

drives a 100 h.p. Pelton wheel under a head of some 300 feet.

I'he wheel is securely set upon a concrete foundation, and the driving pulley, 3
feet diameter, is belted to the main shafting, from which all the machinery in the mill
is driven.

The head could be inereased considerably by placing the machinery lower down
the mountain side, but for the purpose for which it is required it would be incon-
venient to do so. The stream is being studied by the British Clolumbia Hydrographie
Survey, and present information leads to the belief that there is practically no winter
flow, tho water-power being available only during June, July, August, and September.
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REPORT ON SMALL WATER POWERS "

Mr. John A. Thompson, manager of the Mount Stephen mines stated that the f
development cost approximately as follows:
3000 2008 DD BB ssscisnsavsssesseae PSP ’ ., $1,600 installed.
......... 600
1,800

$3,900

He further stated that, in four months’ steady operation, the saving on the steam
plant would amount to $4,000 or practically the capital invested.

Small Water Power.  Municipal Plant, Armstrong, |
Pipe line,

ARMSTRONG, B.C.

This city has a thoroughly up-to-date municipal plant on Fortune’s ereek, 3 miles
from the city. For nine months of the year the water-power of this ereek supplies all
demands, during the balance of the year a Diesel engine auxiliary set supplies any
deficiencies, and also acts as an emergency plant at all seasons. This plant is par-
ticularly interesting for, to quote the Electrical News of November 1, 1913: ¢ The
revenue from the electric plant for the last year was approximately eleven thousand

60378—2}




wood stave

['he «
uthorities

chase price,

dollars, or over seven dollars per capita.

to the general use of fans and heating appliances. The system is entirely self-su

I'he water-power section of the plant is as follows: A small timber dam on For-

tune s creek

of which $68,3
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A very considerable portion of this is due

, and is being extended to all agricultural districts within a radius of five

imches being quick to seize the opportunity of improving their property

re at tive t | unger genel

['he water-power plant was purchased from the Armstrong Light and Power Com-
iy, and ¢ |

mpletely remodelled \ new power-l ¢ 18 been built, the greater por-
ooden stave pipe line has been replaced by a steel pipe, and a new Pelton

1bout three-quarters of a mile above the power-house forms an intake;

a
pipe leads the water nearly one-quarter of a mile to the edge of a steep
the new 10-inch steel pipe begins I'he water reaches the power-house

Water Power, M J Plant, Armstrong, B.C.  Pelton Wheel and Dynan

nder a head of 550 feet, and drives a 150 h.p. Pelton wheel direct coupled to a 100-

(Canadian Gener Eleetrie generator running at 900 r.p.m I'he auxiliary set
msists of 200 b.h.p. Carel-Diesel engine direct connected to a 125-k.w. Swedish
General Fleetrie generator. DBoth generators are three phase, 60 eyele, 2,500 volt
he operated r in parallel ['he switehboard consists of one

S M int have been s J»;-HWI through the courte

y of the municipal
nt, as it now stands, has cost in the neighbourhood of $92,300,
for new cquipment and engineering, the balance being the pur-
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WATER POWERS

The following are the principal items of cost:

Purchase price of old plant.......... $24,000
New steel pipe line i SU TN EEC AN 000
New power-house (reinforced concrete) ; 5 28,800
Diesel oil engine (200 b.h.p.) .. . 4 - 5 11,850
Ol tanks socossvnes P srseesens . .o vesess 934
Pelton water-wheel (150 h.-p.) ...... e R AR 845
Governor R BV SA NS TSRS S aR e .o 780
Generator (156.5 k.v.a.) . o sessssee oo oo . 3,000
Switchboard . 997

Total cessassaee POVND SRR ssv R s s s 2,296

The monthly costs are given as

Interest and sinking fund .............. $425 40
Wages .... ‘e GONES 98 RS ESENeSRERN SRS ek 310 00

That is, $8,824.80 per annum.

Such a plant as the above is difficult to eriticise, especially as it is hardly a com
pleted commercial proposition. Undoubtedly, an efficient electriec light and power
service is a large factor in the development of a city, and an indirect revenue pro-
ducer. Whether the plant taken over from the Light & Power Company was actually
worth 24,000, in view of the large proportion of it that was replaced, does not appear
If we add the cost of the new water-power equipment to the purchase price, and
allow only $3,375 for a power-house sufficient to house the wheel and dynamo (the
oil-engine set takes up much the greater space in the $28,800 power-house), we obtain
the result that a 150 h.p. water-power development cost $50,000. This, while not
necessary uneconomical, must be considered expensive.

The monthly costs as given indicate that the interest and sinking fund on
$92,296 is roughly 51 per cent, no allowance is made, apparently, for repairs or depre

ciation; the running cost is given as $310 per month for wages—when the Diesel
engine is running the costs will be much higher. It would appear therefore that the
annual costs will be considerably more than $8,824.80. The writer has not been able

to thoroughly investigate the costs in every detail.

SPENCES BRIDGE, B.(

This plant is situated about three-quarters of a mile from the Canadian Pacifie
Railway station at Spences bridge, and near the mouth of Murray ereek which flows
into the Thompson river

About a quarter of a mile from the mouth of this ereek, there is a fall of over
two hundred feet, at the erest of which a very small tim l has be tr 1.
forming a pool wrds in area A tunnel 200 feet |
through the rock, an water from this pool to a 10-inch pipe which carr L
to a concrete power-house below

I'he power-h 3 34 feet b 24 feet inside and substantially built \\
delivered to a 48-inch wood mounted Pelton wheel runnine at 250 r.p.m hich i
supplied with a gate and double nozzle I'he speed is 1 lated by
means of 3-incl controlled by a standard Pelton governor i'l
wheel is belted to a 75 k.w,, ) ngle-phase alternator running at 200 r.p.m.: the
exeiter is a 125 volt, 20 ampere machine, running at 1,800 r.p.m. Power for lighting
is transmitted to Spences Bridge at 7,500 volts and is there transformed to 110 volts

Water supply I'he B. C. Hydrographie survey has established a station on this
o1 nd re availab'e from Mav to December, 1 ) (incel v |
daily flow duri period was 6 e.f.s., and the discharge will probal ever ver
during the suecee three months., With a head of 255 feet and efficiency of 80 per

ipe friction), the flow necessary to give 76 k.w. would be about
pil .

T
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5 e.f.s. There are irrigation and water ~‘|||)II‘\ diversions from this ereek, the former
ecurs when there iz ample supply and the effect of the latter on the supply for power
is negl L’iMl‘.

I'his plant was installed as a private undertaking by Mr. Clemens who
stated that the total cost was approximately $12,500; $2,500 of this represented
replacements, ete. which initial errors in design and construction rendered necessary.

At present the only demand for power is for lighting in Spences Bridge; probably
this does not exceed 10 h.p. for a short part of the day, consequently the plant is
actually run at a loss as, making no allowance for depreciation, interest on capital,
ete., the revenue does not pay the attendant’s wages.

Mr. Clemes hopes that, when the Canadian Northern Pacific railway is com-
pleted, he will sell power for ligchting the new station and possibly for other railroad

purposes, he also hopes that it will canse the town to grow and thereby increase his
general business.

Small Water Power, 1, B B.C. Wooden Undershot Wheel driving Sawmill

This iz about 34 miles from Kamloops up the north Thompson river, and is an
example of a primitive ‘u\;-“ ition of water-power,

A flume of 15 second-feet capacitsy

bout one-quarter to one-half mile long, brings

water to a ro timber undershot wheel (formerly an overshot wheel). The wheel is

about 12 feet in diamet

r, and operates under a head of approximately 14 feet. The
heel is about 5 to 6 feet wide, and the large driving pulley is belted to a counter
hatt fxr.l;. which the sa mill maching ry 1s u|w‘ml<'4|. (Dee ;v[:x'v\ ) The 'c)‘nlullv!l‘

efficiency would be in the neighbourhood of 50 per cent. This wheel has served its
purpo=e for a number of years but it will, it is expected, fall into disuse when the

Canadian Northern Railway is completed, as the up-to-date Kamloops mills will prob-
ably he able to deliver lumber at a rate cheaper than the owner could offer.

gy T
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REPORT ON SMALL WATER POWERS

Mr E. M. Dann, of Kamloops, division engineer British Columbia Hydrographic
Survey, has supplied a series of photographs (with notes), of two primitive develop-
ments in his distriet and these are here reproduced.

KINCOLITH PACKING COMPANY.,

Mr. Henry Doyle, the managing director of this company, kindly supplied
information concerning the water-power plant at Mill bay, Naas River, DBritish
Columbia.

The hydrographic layout is as follows: Lake No. 3 with an area of 1,500,000
square feet 1s at an altitude of 1,360 feet and drains by a small ereek into Lake No. 1.
Lake No. 2 has an area of 1,700,000 square feet and is drained into Lake No. 1 by a
creek 600 feet long. Lake No. 1, area 900,000 square feet at an altitude of 360 feet
drains into a bay at sea-level.

The rainfall in this district is considerable, but runs off very rapidly so that.
except during the rainy season, the natural discharge is small; the actual quantity of
water available is not known but, so far, has proved sufficient to supply the power
required to run the cannery, i.e., lighting, freezing, and canning machinery—during
the season.

I'he outlet of each lake is narrow, good rock foundation is available, so that it is

a comparatively simple operation to convert the lakes into storage basins At the
mitlet of Lake No. 1, a 10-foot dam h e ( tructed ; while the ereek betwed
Lakes 1 and 2 an 18-foot dam has been built with a 12-inch valve. It has beer
found that the small lake is drawn down 2 inches per working day, so when the water
is only 4 feet above the intake, the 12-inch gate valve is opened and the lake is raised
> feet, sufficient to run the plant for twelve days. It is proposed to construct a 10

foot dam at the outlet of Lake No. 3, and store the water from that dran » area al

A 2,000-foot 8-inch wood stave pipe line brings the water to the cannery, where

there are, three 18-inch and one 36-inch Pelton wheels, all of which are t used
imultaneously If the size and length of the pipe-line are correctly given, the
maximum power available, allowing an 85 per cent efficiency for the wheels, would b

1
about 90 h.p.; 120 feet of the 360 feet (i.e., one-third of the head), being wasted
pipe frietion, without undue frietion loss from 50 to 65 h.p. could be obtained

If the wheels are designed for 350-foot head, their combined horse power would

be 190, which would necessitate a pipe 12 inches to 14 inches internal diameter, and

would draw down the lake 6.6 inches per twenty-four hours’ operation. If the wheels
wre designed for 200-foot head, their combined horse-power would be 150 h.p., drawing
down the lake 6 inel

remarks, however, are by the waj

per twenty-four hours, and requiring a new 8-inch pipe. Thes

The cost of the plant was approximately :

I $ 100
First dar 100
Pipeline 1,400
Valve . 30
3 i-inch wheel (installed) 500
18-inch wheel 150
$3.650

Mr. Doyle states that the plant is operated approximately 200 days per annum,
and that if coal were used the consumption would be 5 tons per day; coal being worth
$8.50 per ton here, the cost would be $42.50 per day or $8,500 per annum for coal alone

This is a case where a small water-power is extraordinarily valuable, and T was
informed that this plant is not an isolated instance of the use of water-power in con
nection with the eanning industry I'he fishing industry lends itself to the construe
tion of a power plant at a reasonable cost, as it is not necessary to transport a force of

15
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men a long distance for a few week’s worl The men who ¢ engs

cannery during the season can be taken up sufficiently early to do all the

work, such as building dams, laying pipe, ete., before the fish begin to run

1as been given here to indicate the pos

\ sufficient number of varied example
1
It

es of water-power in mountainous distriets, there are probably an immense
number of sites available which will be eapable of economical development when the
power demand permits,

The power available being proportional to the product of quantity of water and
the head, it is evident that a high-head development requires proportionately less
water than one of low-head. The comparatively small quantity of water necessary
for a high-head power assists the economy of development, for the dam is, as a rule,

constructed merely to form an intake; turbine
nd cheaper for high than low heads

SA1¢

pipeline is a feature not met with in low ad construction, its cost will gen

more tha overed by the saving in other directions, for the gradient is nearly

teep a , Dot eXCess1ve
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REPORT ON SMALL WATER POWERS 17

draft tube, cylinder gate, ete. This settler, a Norwegian, has had experience of these
developments in Norway, and has built his turbine from patterns obtained from there;

b the workmanship was excellent, and the wheel will probably prove quite as efficient as
] a home-made overshot wheel. Exclusive of his own time Mr. Kinna has expended
{ $160 in all, for lumber, bearings, shafting and bevel gears for the wheel and driving
{ shaft: it is probable that, another two hundred dollars will complete the dam, and
| that for an outlay of $350—$400 he will have from 16 to 20 horse-power for six months
{ of the year.

i The other sites inspected in the prairie region have been already reported upon
| in dealing with the individual cases, one or two of these might, in the hands of a set-

tler such as Mr. Kinna, prove worth developing; the remainder were quite unfeasible.
In any case where no technieal skill can be anticipated, and where conditions of inse-
cure foundations, pervious banks, heavy spring flood with floating ice are likely to be

met with, it will not be wise to encourage the development of water-power.

Sma'l Water Power.  La Plenge River, Sask.  Operated for some years by R. C. Mission
NORTH OF THE PRAIRII

IHere the prairie conditions are m ied in several important particulars, the run-
off is better regulated, large lakes, muskegs and swamps equalize the flow to a consid
erable extent, and the country is timbered. Rapids and falls become more frequent,
the rainfall is greater and materials for construction are close at hand. The popula
tion of this area is inconsiderable and seattered, until recently the Indian and fur-
trader were in undisputed possession. Settlers are gradually moving northward, and
ome of the small power-sites will doubtless be used at some future time

In 1909 and 1910 1 travelled extensively in northern Saskatchewan and Alberta,
and saw many sites where a small power could be developed ; there was also one where
the water had been successfully harnessed. At the Roman Catholic mission, where
the La Plonge river enters the Beaver river in Saskatchewan, a saw mill has been in

operation for some years, driven by the waters of the La Plonge river, (see photo-

graphs). This saw mill supplies all the lumber used around the mission, and has ren
dered the whip-saw obsolete in the large area bordering on the waters of T'e & la
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18 DEPARTMENT OF THE INTERIOR

Crosse, Buffalo, Clear, and Island lakes. Indians and settlers obtaining their lumber

from the

A lengthy discussion of the small power situation in the country north of the
prairies would be out of place here, sufficient has been said, however, to draw attention
to the fact that there are possibilities which may be further considered when the prob-
able demand is less remot

RECOMMENDATIONS,

Knowledge of the discharge is essential in dealing with any water-power, large or
small, and in the case of small streams, information in this regard is usually conspicu-
ous its absence. The average untrained individual, acting in perfectly good faith,
makes most absurd statements regarding the flow of the stream in which he is inter-
ested. During the open season, in estimating the flow, he will get the cross-section
reasonably accurate, perhaps, but will estimate the flow at the swiftest place, and assume
it to be uniform across the section and, more often than not, will overestimate the
velo 100 per cent or more. The winter flow is an unknown quantity, but if there
is a stream under two or three feet of ice, and the water rises to the surface when a
hole is cut in the ice, he will gay “ the stream runs all winter, just about as much as
before freeze-up,” when in reality it perhaps, only one-tenth of the fall flow.

| ds rest that the 1 lity of small water-power developments be brought

th t1c¢ f hvdr raphers, that the may make estimates, at different seasons,
their opinion, | itilized in the future. It is not expected that
e work be done along these lines, as the expenditure of time and money
d be tified : it it nevertheless that opportunities arise from time to
¢ hich n ht well be 1
| 1 I I 1 tl 1 mall er-power development
¢ t tl te | lified technical officer of the
department. Apart from the question of flow, are those of head, area flooded, material
dan tv, et 4 have serious bearing on the economie aspects of
1 site, and regarding wl cant has frequently very erroneous ideas: it will
ore, that considerable individual hardship may be avoided if the inspee
¢ te I I
art 11 of this report de with power for the farm, discussing different sources
f ener It iggested that this branch endeavour to keep abreast of future devel
n { p-to-d rma ] vailable, enabling the cer in charge
{ lefinit dvice t pplicant, as to tl mparative value of his proposed
PART II
POWER ON THE FARM
t ( it trac mucl tt the
I d 1 t r e the numbe h 1
1 t | I I 1 12 n being
\ t the kind dealt h, s
d pamphlets on tl t have been published, and the technical pre
refer r or ther, of the ipply of current to the farm
Me. D d R, Cooper f the Clonservation Commission of the state of New York
I t out 1911 namphlet the use of water-power for the farm and country
Lon the Ontar Hvdr ectr Comr ( has done much pioneer work on the
1 rn Ontar | Messrs. Pureell and Espenschied, of the technieal staff
L 0 ] ( 1mble ¢ ( e D re the « mittee i Dominion House of Com

report of the Hydro-eleetrie
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REPORT ON SMALL WATER POWERS 19

Commission contains a wealth of valuable information. Possibly the subject of agri-
cultural electricity is 'rost fully treated by Koester in his book “ Eleetricity for the
Farm and Home,” in this work he deals with the general advantages of the power, gen-
eration, distribution and utilization of the electricity, going quite fully into costs and
demonstrates very convincingly the numerous and diverse applications to which elec
tricity may be put.

The remarks that follow must be largely a compilation from the above and other

gsources. Some of the more specific information has been tabulated elsewhere

St Water | el Crazy Creek, near Taft, B, ( Overtl
Oce, 25, 1913 A small portion of power used by Fore
M Ltd
Agriculture, the lest indust in the rld, is the most ancient in its methods
Until quite recently the horse-drawn single plough had not been improved upon, it

is but the other day that the first effort was made to use steam-power to do
In Germany the steam plough fir

» and, ever since, that country has lec

the work hitherto done by man or |

into extens e al t hifteen years ¢

field of agricultural t iwllw]w;{\ . at the present time m ch ;‘vzu ching is done | eloc
tricity, which method, it is elaimed, is faster, che \per, leaves less unutilized area it
the field than other methods, and is applicable to rough ground. Koester states that
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“by a proper rotation and selection of crops, and by the time saved between the har-
vest of one erop and the sowing of the next, largely effected by the speediness of the
electric plough, the German farmer reaps with its aid two erops a year on much of
his land, harvesting on an average 2,600 acres of crops from 1,600 acres of land.”
The use of this plough is, owing to its high initial cost, confined to the large farms,
except where the owner rents it out or the outfit is purchased by a group of small
farmers. The long-suffering agriculturist was for generations the butt of the citizen,
many opprobrious terms were coined at his expense, but his inertia is being over-
come, and he is taking his rightful place near the top of the economic ladder.
Probably the chief cause of the comparative mechaniecal inefficiency of the farm
has been the intermittent nature of agricultural tasks. Ploughing, seeding, reaping,

threshing, and other seasonal operations each lasting but a small portion of the year;
the daily operations being numerous but brief. One of the greatest aids to invention

has been the existence of a continuous monotonous task, t.e., “ mechanieal,” for which

a machine is soon found. The farmer’s day, though monotonous according to some
crl contained so many varied duties that it ybably never occurred to him to
find a machine for an operation, unless it was particularly irksome, or required
reater power than a team of horses could give him. Other reasons might be multi
plied b ( of eapital—his isolation, hich has made a mutual understanding
eer ficult; the fact, however, remains that the average farmer, parti
lar (Canada, needs wa r up to the greater pc bilities of his land.
I [ te to 1 h and luer 1 farmer; he is isolated in position
rks longer | rs than 1 t mer ind has little time to study. The inhabitants of
h rl har hat tl 1wethod of att by n onary rk,
1 | tiele tl I R« t especially wher I er
lectr ( I mmenced rk 1n ti 1
\ | nt t | 1 1 A t one speaker atta d
( [ rmer did not expeet | men folk
t ( t ar ;. ¢ re the piet f a lady in neat attire, reading a
the w o1 ed I lid not 1 | to 1 1 at all I'l real
I ( 1 I t th rmer re ne | increase
¢ | rn ( la t is the ject of tl
t to what l ] hat the i1l
t ! v | r them It is
that the d { : :
SOURCES OF POWER AVAILABLE IN THE WES'
WATER-POWER
La ( tral Ste Sornie
P W ( t OXDI dity, as compared
n Europe, t [ | Stat | Eastern Canada. The Ontario Hydr
Con S rchases | n k at N ra f{ $9 per h.p. year, and
rai t ar trar expe it when a line is being
tapped every 1 mile to I ty, ¢ r mn ipality, the line is revenue
rni 1 t le length, | nj terest on the investment, without mak
the { exce e to the I mer ['he le distribution of tl

the 1
this
to 13
town
volta,;
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ton,
$40.
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the main stations such as Dundas, Hamilton, Toronto, ete.; a pressure as high as
this requires expensive equipment, so that it is stepped-down at the larger stations
e, for transmission to the smaller

to 13,200 or some other convenient secondary volt:
towns or villages, where it is again transformed for still further distribution, the
voltage finally being lowered to 110 volts for lighting and to 550, 220 or 110 volts for
motors.

nee from Niagara; in Hamil-

$28, and at distant Seaforth,

The price of power naturally varies with the dist
ton, the price is now $15 per h.p. year, in St. Thoms
$40. The cost of rural electric service in these localities will bear a fixed relation
to that of city supply

N ts, one a “service charg

pended in the township by the Hydro-Electric

I'he farmer is charged in tw to cover the

annual fixed charges on the capital ex

Commission and by the township, and varies with the number of users in the town

~}1{]\, the other a " po er charg for the actual current ed ['he former charge

i $3 per m nth when there are three immers to the mile, $2.50 with four, and $2

th five. The “ power charge ” varic f course with the locality: In West Oxford,

the tot I I tl 1 h.p., $66, and for 2 h.p., $96; in the

[ ( res] et I would 1 3, and $116, iming
a & nontl | a power charge of r h.p r. In the
D | 1 I I 1 $78 1 |

Further detail is not desirable here, any one interested will find full particulars

in the evidence given before the Select Standing Committee on Agriculture and
Colonization of the Dominion House of Commons, session 1914, by Messrs. G. (

title “ Hydro-Electric y the farm

['ravelling farthe 2 , ge centre for hydro-electric power Winni
peg. Power is received here from the Winnipeg river, where the eit f Winnipeg
has a plant of which the present capacity is 15,000 ] t normal load. the power
house as at present constructed ean house machines for a further 9,000 k.w. and is
designed for extension to an ultimate ecapacity of 48,000 k.w. At present, however,
the indicatior re that thout storage, the minimum river fl will or provide
34,000 |

I'he Winnipeg Electrie ra | . station on the Pinawa channel capable of

ne 20,000 | t 50 per cent overload; t} I X not I e of any

l¢ le t 1 ] fullv loaded. The n erests are 4
the site at Little du Bonnet { vhere der present fl conditions with
head and 75 per cent ¢ ency, 43,000 } available

| \ { ¢
k.w. 1 ".n',-\‘wh of devel pment at a reasor ible cost; of this some 35,000 k.w. i
developed. Tt s | seem that the Manitoba farmer might hope for a small

this vast supply at rates profitable to him, yet H. A. Robson, K.C., Publie Uti
Clommissioner, in his report on “ projected Hydro-electrie system for the provinece of
Manitoba,” shows that the cost of any system similar to that of the Ontario Hydro-
l‘ll"'l'i< Commission, wo i1ld be excessive, JIH[ says:

‘ Until such time as the development of the province will warrant build
ing long transmission lines, it seems that the cheapest power for farmers
lation, unless it is desired to
promote the industrial development of the province by carrying a heavy deficit

obtainable must come from small gasolene in

for a considerable period of years. Tt is clear that a general hydro-electric
undertaking for the provision of electrie service, merely for the use of the
agriculturist, could not be accomplished on any satisfactory financial basis,

.
!
4
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and that such a scheme would depend on the growth of towns and villages,
which would make such demand for power as to give a foundation for the
enterprise.”

The same report shows that the cost of power to towns and villages would amount
to 16-2 cents per k.w.h, and to 19.27 cents to individual consumers,

It must be remembered however that, as Judge Robson says, no report of this
nature can be considered final; it will be modified by the inerease of population, and
by the progress of hydraulie development and electrical transmission. As time pro-

gresses, these different influences may bring the schemes within the economie limits,
outside of which it now lies

Small Water Power.  Fadear Creek, near Cahilty, B, ( Typical overshot wheel for farm power

['he above mentioned report contains a preliminary report by W. E. Skinner,
Limited, Consulting Engineers, which deals in detail with the costs of transmission,
ete., and contains also tables giving the comparative cost of purchasing power and of
generating it in small quantities by steam or gasoline; these tables contain useful
information, and will be reproduced in this report under their respective headings.

The first of these is that on purchased power.

Size o

Cost «

Clost «
Atten
Inter
Depre
Repai
Suppl
Insur:
Taxes

Bas
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Cost of Electrie Power

Size of plant in horse-power 2 6 10 20
$ ot $ cts $ cts $ cts,
Cost of motor installed 25 00 150 00 300 00 450 00
Cost of electricity, 3,000 hours 109 40 858 75 1,028 95 2,023 00
Attendance per year 20 00 30 00 50 00 50 00
Interest, 5 per cent ., 6 25 7 50 15 00
Depreciation, 10 per cent 12 50 15 00 30 00
Repairs, 5 per cent 6 25 7 50 15 00
Supplies, 1 per cent 125 1 50 } 00
Insurance, 2 per cent ) 50 3 00 6 00
I'axes, 1 per cent 1 26 1 50 } 00
I'otal cost per annum 159 40 0924 75 1,150 95 2,181 00
Cost of 1 horse-power per annum of 10 hour basi 220 65 154 15 115 09 109 05
Cost of 1 horse-power per hour 07655 15138 383 03635
(See below—Base price, Discount, and methe { of oblaining total cost.)
Base Price for cost of Electric Power—10 cents per k.w. hour—Discount on Monthly
Bills
$500 10 per cent $100 00 to £125 00 40 per cent
10 00 to & 20 00 15 per cent 125 00 to 150 00 45 per cent
0 00 t 25 00 20 per cent 150 00 to 175 00 5 e
1‘ 25 00 to 50 00 25 per cent 175 00 to 200 00 55 per cent
0 00 to 75 00 30 per cont 200 00 t 500 00 60 per cent
75 00 to 100 00 35 per cent 500 00 and oy 88 ves ¢
‘ COST PER ANNUM
Horse-PoWER PLANT
3, 000 hours x 2 horse-power x - 746 2
= 5,458 53 k.w. hour
8 ent efficiend
5.458-5 k.w. | rs x 10 85 annual cost withou
$545 85 5 49 monthly bill-discount, 25 per cent.
12
75 per cent of $545 85 or $409 40, annual cost

Horse-POWER PLANT

000 x 6 x -746 x 10 x 55 per cent
$858 75

| bl i)
| Monthly bill, $130= Discount 45 per cent
10 HORSE-POWER PLANT
40 per cent of 3,000 x 10 x- 746 x 10« $1,028 95
87

Monthly bill, $214 36 = Discount 60 per cent

20 Horse-PoWER PLANT

40 per cent of 3,000 x 10 x 20 x  -746 $£2,023

885

Monthly bill $421 Discount 60 per cent
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The costs for purchased power depend on: A basie rate of 10 cents per k.w. hour,
a discount proportional to the monthly bill, the use of all the power for 3,000 hours
per annum. On another page in Judge Robson’s report, the cost in Manitoba is
figured at 19.27 cents for generation and distribution, and makes no allowance for any
discounts; this would appear to show that the above costs do not apply. The outlay
for apparatus necessary to use full power for 8,000 hours per annum will be far beyond

the means of the average farmer
The next big centre with a large supply of water-power is Calgary. The Dom-
nion Water Power Branch has made extensive surveys on the Bow river, and the

following particulars are taken from the report of Mr. M. C. Hendry, B.A.Se., on this

I'he Calgary Power Company has so far developed an aggregate of 28,000 h.p. at
Kananaskis falls and Horshoe falls I'here remain four undeveloped sites to develop,
vhicl Id cost in all sgome $3,800,000 delivered in Calgary, giving a further 24,000
| - Y dir 1 pro-rata charge for the t this

1 1 hl ( ted, d a port the rk « it 1
| | to1 [ d benefit all the power d Mr
Tend timat { th X de o1 ( ] rom 0.49 to 0.60

I I 1 00 vl r, or 1 ly from $49 to ¥ horse
he 1 I ( f t f ¢ r | d
M R ( H
I'f oad factor” « lant d en period the ratio of the average
| { t ] 1 I'l cit \
| the 1 [ en mur | | d tl y
| I I t I t \1 ( el
¢ | ] \ ¢ the dex d « | tral station I h, restriet
t | hen the load I 1t 1 obt
heaper e tl t juoted to the restricted isumer, It ( ly p 1 I
At el ( time ! ot be { ther « A}
Sa tel 1 Albert € le‘)\ Edmontor 1d Prinee Albert trict here
el [ ler in the power ma t, and th » indieation
) ‘ - s » ’ )
Sit he Athabas) S N Churchil d other rivers have
( ( ited a prelin but these are all remote from the present

( f population, their economic value is prospective and a discussion thereon

1 D¢ ! p here

British Columbia has many water-powers, large and small I'he Kootenavs have
much power, there being extensive developments at Bonnington falls near Nelson.
Vancouver is well supplied from the Burrard Inlet and Stave River sites, where a
total of 150,000 h.p. is available Vancouver Island, too, is well upplied

Passing to other sources of power for large central stations, the questions ot cost

ire problematic and vary so much with local conditions that a long and careful study
on the ground, such as I have had no opportunity to make, would be necessary to
levelop reliable figures as to the cost of production in any given loecality,

Actual figures from munieipalit are frequently misl

ading, in many cases power

is sold more cheaply than the cost of production would justify, in order to induce

indu
fund
in re
plant
appa

fuels
zatic
deal
stat1
unmnt
prod
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industries to locate within the municipality. Fair allowance for interest, sinking
fund, depreciation and repairs is not always made, and some plants show a profit where
in reality, proper accounting would reveal a loss. Actual expert estimates for power
plants in one locality cannot be adapted for another locality, where the conditions are
apparently only slightly different.

The Department of Mines has been studying the production of power from various
fuels in a most comprehensive manner, and has already issued a report upon the utili-
zation of peat fuel for the production of power. A new report is already in the press,
dealing with producer gas in general, and deals in considerable detail with central
stations in Germany and the use of electricity on farms; this being the case it is

unnecessary here to go further into the subjeet, except to state that a well-designed

producer plant using peat, lignite or bituminous coal, with complete installation for
the recovery of by-produets can, under favourable cq ions, produce power at a ve
cheap rate

In 1912-13 an investigation was made for the Dominion Water Power Branch by
Mr. H. E. M. Kensit, concerning the best method of proc g power for the necessary
pumping for the ] f wat to t tie f thern S tehe !

In this report, Mr. Kensit tes that a well-de ed stean t of f 1 3.000
t 000 k.w. eapacity, ! load I t 1 ( te r 0.921
o1 per | h. (0.518 « | tl t ( & ) per t 1 tot cost of
1.524 cents

Dor t | i ents for rst 1 101 100  {
101 1,000 | 6} o 1,001 0 k.w.h. ¢ { 00 k.w
d ove ent \ ha per month t D unt o
per cent 1d 1t L d | N | ed I
1 t f less than $1
Power { o1 Der r th 1 150 150 t 00 cel
01 t 000 | 01 per | M um charge
y . to 1 I t \ ( 1 load
Minimum char mot bove 1 0 cents per h.p. per month on tota
ted load I ( d ed I ts « $1
N 1 ed for ] | he foll Single-ph nnection
75 cents per month; three-phase connections, $2.25 per month.”
T'he existit tes in Calgary have | In a rt made to that
oity | rominent el ( 1t ed that team, coal fired plant with a 50
r cent d factor 1d 1 r at tl erator termina it a price fallin
from 0.85 to 0.74 cents per kilowatt hour, as the size of the plant varied from 5,000 to
15.000 horse-power
I'he Mooseiaw electr railwas Mirrless-Diesel oil-engines for power, the
present capaeity 900 b.h.p.. but is being inereased. This plant has given great satis-
faction. and with fuel oil at 14 cents per gallon, and an average load factor of 47.23

cent the operating cost per k.w.h. delivered at the vitch board last December was

) eents
Mr. Kensit prepared a table for cost of pumping at the Elbow, Saskatchewan;
this table ineludes transmission of power or haulage of fuel to this site and also the
cost of pumping machinery, the power is given in w.h.p. or water horse-power, and
means the power actually used in elevating the water,

==

-
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Cosr pEr W.H.P. YEar.!

I'ype Remarks
Initial Inst Final Inst
[ ots 8 cts
High duty pumping engine 100 00 66 50 Crowsnest coal at $5 85 per ton,
Cost of fuel }2:8 per cent and
173 per cent respectively
S and centrif. pumj 90 00 66 00 Same fuel e being er cent and
tr ely
N wnd centrif, pump 85 20 63 50 ga At per 1,000
Wt \ ot Fuel cost 50 per cent.
1 667 per cent respectively
Water-power 1 eam 1 110 00 7 60
W POW 1) AT 121 00 5 00
Produ g with « ' 187 00 7 00 $1.00 per ton ni ¢ f fuel
1860 tof (1500 =¢ of 18-87 per cent and 30-50 per cent
en. at mir n. at min respectively
} 1 pow 83 00 66 00 Based { s ) per E.H.¥
per vear of 300 d $38 .80 per
I ered
D ) 00 093 50 Fuel oil at 15 cent Cost of fuel
175 and 6348 resp 10 per cent
wnge in cost of oil ehanges cost of
power 5:2 per eent and 63 per cent
pectively
t it 1 \
I 1 install ( 5 w.h.p
If the above figure power alone
ght be considerably less e plant nearer
e wurce of power wou the figures,
vever, give one an idea of power costs in the west

PRIVATI TATIONS

Water-Power

Messrs. Koester & Cooper, in the works already referred to, devote eonsiderable

space to aciual small water-power plants and their cost, the following are examples

(1) An Illinois farmer has a 15 h.p. water-wheel which generates power

for lighting and general farm machinery, the plant cost $1,200 and is operated

or $10 per year

(2) An Ohio plant which cost $1,022 will furnish current for 100 16 c.p.
lamps or their equivalent.

(3) In New York state there is a 17 h.p. plant which is estimated to have
cost $1,800.

1) In the same state a 3 k.w. generator ]y}'llli cost $518,

In most of the above cases the farmer did much of the work himself, and the

lue of his time is not included
Briefly stated, some of the principal considerations for cheap production of
reliable water-power are: (1) That an actual fall be available: (2) that a con-
venient and safe site be located near to the place where the power will be used: (3)
that the flow be adequate at all seasons of the year, and that there be no excessive
floods to endanger the structure or complicate the design.

wal
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Part I of this report has dealt, at sufficient length, with the prospects for small
water-powers in the West, T will merely recapitulate to this extent.

In the mountainous districts the first two conditions are frequently fulfilled, the
third being doubtful. In the prairies all the conditions are difficult of fulfilment,
whilst north of the prairies it is thought that, when a demand arises, many available

sites will be found.
OTHER SMALL POWER POSSIBILITIES,

This opens up many alternatives each of which will have advocates. Conditions
both of fuel supply and power demand will vary so that, where one small power
plant will meet one set of conditions, a slight change in these will render a rival
form of development more suitable

Most of the literature on private electrie plants is of the trade variety, either from
catalogues or trade journals; reasonably enough, therefore, each writer eries his own
wares and the unbiased reader must bear this in mind, nevertheless a judicious study
of the publications of reliable firms, will enable one to form a fair idea as to what
a given set of conditions.
statements and figures is not guaranteed,

outfit will prove most suitable

The accuracy of any of the follow
care has been exercised in their preparation, however, and their object
idea of the prineipal features to be examined into by the

1
"“IV‘“{I‘HK[V["
i8 to give an approximate
prospective owner of a small plant

The prime-movers which may be enumerated are engines driven by steam, gaso
lene, coal-oil or gas; electric accumulators can also be considered in conjunction with
any of these

Steam Engines.

Steam engines for farm power cannot be very favourably considered. The small
engine is thermally inefficient, and the necessity of a boiler increases the first cost of
the plant, space charges will also be inereased. Attendance will cost more, and where
power is wanted at short notice or for short periods the use of fuel consumed for
keeping up or raising steam will be very wasteful.

Even close to a coal-mine where coal ean be obtained 4'}14‘.1]1]\‘. handling of coal,
ashes, &e. will prove expensive. Wood is usually out of the question owing to the
expense of cutting and hauling, though a saw-mill might well be driven by steam,
the waste material being used for fuel. Oil or gas will generally prove more con-
venient used directly in an engine of the explosion type.

The following table is taken from the report of W. E. Skinner, to which reference

has already been made:—

Cost of Steam Power.

Size of plant 6 H.p. 10 u.p 20 u.P

$ cts $§ ct $ cts
Cost of plant per u.p 220 00 150 00 100 00
Interest, 5 per cent 11.00 7 50 5 00
Depreciation, 5 per cent 11.00 7 50 5 00
Insurance, 2 per cent 4 40 300 200
l'axes, 1 per cent 2 20 1 50 1 00
Repairs, 10 per cent 22 00 15 00 10 0
0il, waste, and supplies, 5 per cent. . . 1100 7 50 500

61 60 12 00 28 00
Coal per horse-power, per hour, in pounds 20 15 12
Cost per horse-power at $6. 50 per ton for 3,000 hours 195 00 146 25 117 00
Attendance per horse-power for 3,000 hours 75 00 50 00 30 00
Incidentals per horse-power (as above 61 60 42 00 28 00
Cost of 1 horse-power per annum, 10-hour basis 331 60 238 25 175 00
Cost of 1 horse-power per hour 0-1105 0-0794 0-0583
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This table contains details of cost, from which a revised table has been prepared
more closely applicable to farm conditions.

The 20-h.p. engine, which is too large for anything but silo-filling or threshing
on the average farm, especially in the West, has been omitted. In any case, the
threshing outfit will probably burn wood when travelling and straw when threshing so
that the above figures will not apply.

In considering the 6-h.p. and 10-h.p. engines, 500 hours per vear has been assumed
as the average service, and it is thought that unless the engine is used in conjunction

with a storage battery for lighting, this time will be ample to do all the necessary
wood-cutting, hay-baling, feed-grinding, ete.
Interest, depreciation, insurance, taxes, and repairs are all combined at 20 per
prerer
H.¥ 10 m1.¥
( 1.320 O 1.500 00
| 1 ) 1 64 00 N 00
O 10 0 00
00 40 0 00
‘ ) 15
( 0 ) )5 00 43 75
A 5 0 y D
1 N 40 0 00
0 40 18 75
- 0- 1868 0-12975
I I he accu £ M» Ski 1 that the modificatior
re rea bl tain the 1 t that a teal t will { 00
ger per year SO8 ecents per rse-1 1 'u],; lant npY mately
13 cents per rso-power hour
It will be shown that the figur n be eut down considerably 1 ! 1solene
r [ 15t o oy t n 1:] v that tear n { r farm
g 't economiecal
( i t I ’ f ! e and oil
G ’ field r th restrieted ricultural e, for though a
l I L D t t cannot be 1 it al
t t | I I ) make the ( and ea
cer combination an active contender in the field of small farm power plant
th uction 1s=pr ducer Uready receiving attention in r country house
hghtn I' ral generally not obtainable and in case vhere it electri
power from a central station probably also availabl¢ I'he gas engine on the farm
ill probably | mfined t two isolated eca vhere a farmer | unk a well
f nd obtained pply of natural gas
( 1 0il Enqgir v manufacturers of gasolene eneine ell to
the fore in laving their wares bef the agriculturist It is no uncommon thing

to hear an ‘ exhaust’ when driving across the western prairies, and the use of engines
g

ncreasing.,

'!
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l'll
Mr. Skinner, whose report to H. A. Robson, K.C., on the proposed Manitoba
ng Hydro-Electric system has already been referred to, gives the following figures:
he
8o Cost of Gasolene Power.
ed Size of plant in u.p 2 6 10 20
Price installed $ 20000 § 43300 § 666 00 & 1,000 00
m Gasolene per B.1.». hour, in gallons. . i } % i
rv Cost per gallon 20¢ 20¢ 20¢. 20¢
5 Cost per 3,000 hours 400 00 900 00 1,000 00 1,500 00
] Attendance at $1 per day 300 00 300 00 300 00 300 00
er Interest, 5 per cent 10 00 21 65 33 30 50 00
Depreciation, 5 per cent 10 00 21 65 33 30 50 00
Repairs, 10 per cent 20 00 43 30 66 60 100 00
Supplies, 20 per cent 40 00 86 60 133 20 200 00
Insurance, 2 per cent 4 00 8 65 13 30 20 00
I'axes, 1 per cent 2 00 {35 86 65 10 00
Power cost $ 786 00 £ 1,386 20 1,666 35 $ 2,230 L0
N of plant in u.p ) 6 10 15
Valt f space cupied £ 100 00 150 00 200 00 00 00
Interest, 5 per nt 5 00 7 50 10 00 15 00
patr ) per cent > (0 00 i 00 6 00
urar 1 per nt 1 00 1 50 ) 00 } 00
I'ax I per cent 1 00 1 50 > 00 00
£ 9 00 13 50 18 00 7 00
{ Power cost 786 00 1,386 20 1.666 35 230 00
I'otal per annum = 795 00 1,200 70 1,684 35 57 00
. K ( 1 ! m-10 hour | & 307 50 233 28 168 45 11
{ Cost | I 8 1325 0778 0561 0371
ly
| On the same basis as that assumed when dealing with the steam plant
e i
m o 1 L mn H.¥ 0 10 )
’'r ©1 talled S MM 0D 1 00 HULR L | i o0
. ( rte el IT A ‘
( ‘ \ () (X ! (
( ) 500 8 66 67 150 00 166 67 50 O
1 A\t la 50 00 0 00 30 00 ) 00
a Interest, ¢ ) per nt 10 00 86 60 | 2 00 00
| N per « t 10 00 1 ) 200 00
I char ) 00 1S 00 00
] 05 67 86 70 501 07 727 00
( H.¥ I 02057 0-1280 0-1002 00727
’
1C If we compare the 6-h.p. size we find the cost per h.p. gasolene and steam

m to be 13 cents and 19 cents re spectively while for the 10-h p. size the ratio is 10 cents
1l to 13 cents

| Reliable fizures as to gasolene consumption per h.p. hour are hard to obtain, my
own estimates farther on in this report have been based on a consumption of one-
suming full load conditions and efficient

eighth of an imperial gallon per h.p. hour,
attendance. The foregoing table, however, shows a widely varying consumption, also
it does not state whether the imperial or United States gallon is intended, the latter
bably deals with engines designed

being five-sixths of the former. The above table pr«
for rough usage for direct drive, in which ease the consumption of gasolene would be

higher than for the better class engines considered later, which have been designed for
the more exacting duty of driving electric machinery, and which require very much
more accurate regulation. In Bulletin No. 25, “ Electric Power on the Farm,” by
Adolph Shane, issued by the Iowa State College, is the following: “ The sizes of gaso-
lene engines referred to in these pages (2 to 10 h.p.), will operate on between a sixth
and an eighth of a gallon of fuel an hour for each horse-power when running under
full load. At a third load these figures will about double.” Those interested in the
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question of farm power would do well to study this bulletin, also “ Lighting Country
llomes by Private Eleetrie Plants,” by T. . Amrine, issued by the University of
Ilinois

The following cost data have all been worked out on the consumption basis already
stated, namely, one-eighth imperial gallon per h.p. hour at full load, and the cost is
taken as 30 cents per imperial gallon—a fair average price in the West.

The first table is adapted from a detailed statement of the costs of a 15 k.w. gaso-
lene-electrie set ['his information was supplied by the Sturtevant Co., of Hyde Park,
Mass., who manufacture six and four-eylinder sets particularly designed for this class of
service, The weight and cost of the smaller sets were also supplied by this firm. In

drawing up the fol ng statement 50 per cent has been added to the capital cost as
stated by the Sturtevant Co. for freight and duty, and the interest on capital and
t of gasolene are as shown, being corrected to conform more closely with western
conditions,
S t 10 k.w 15 k.w
W | 1.400 600 175
1) plete set 2 1.370 00 £ 1.925 00 $ 2,430 00
| ndati ) 00 5 00 0 00
| | generat 1 t 1.390 00 )50 00 2,460 00
B 1 S 11 20 156 00 196 80
I 11 70 8 50 73 80
6 1 est (8 per cent 111 20 156 00 196 80
D1 fixed ! N 10 370 50 167 40
8) ( hou |
) f 10-hr ot full load at 30 t I 50 5 00 7 50
N At % | 15 5 15
0 d " ) | 51
| | 1 1 00 s 60 8 20
I ) running expense (300 ¢ 900 00 1,680 00 ) 460 00
| | I or 7 a 1 1.164 00 ) 050 00 ) 927 00
| ! Der ' 15,000 00 30,000 00 15.000 00
1 ( } { f
17) ( hor '
I | Orne mind t tl ] 1 I 1 cimate and that
¢ t 1 e " that ol 113 * oad
I N | 1 ¢ ded
| ! , tr [ I I to the maker t led to be usec
in direct ! th lighting and i circuits and not through a stor
'» { batter ' | if desired. T rse, 1
Y t tant ' de ria
] t rut | cor nt attenti
l I had d 1 t for 1 y vear n Great Brita
ell he « ( | 1 1 I es beir r pumpit
] ] I'he « I \

) h 15 1 h drove the dyvnan 1] ng the
cur t I ear | b t nple f a wid ‘H‘l tion ['hese
¢ ( I¢ | | d n ernor the 10] Uve 18

pened ool eve | t r lef losed din | peed
l I 1 tl nethod of re tion did not admit of such refine
1 loes t rottl I | more gener used on all | the
| ( ( trade d 1 I'¢ i d ma her o«
sider r it t determination, not t mention the commercial
rati of the individual eustomer d 1l 100 bility I'he only way of obtaining
1 act net priee ild be b bmnitt n actual proposition and furnishing the
necessary reference It thought, however, that the costs given below will be found
to represent approximately the cost to the Westerner Where eastern prices were

ght
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The cost of gasolene engines in the East of from 3 to 10 h.p. varies from $70 to
$50 per horse-power, according to manufacture and size, the bigger machines being,

The following table gives figures for gasolenc

naturally, cheaper per horse-power.
and coal-oil electric sets, and has been worked out from data courteously supplied

by the Canadian General Electric Company.

Gasoline Coal Oil
1) Size of engine h.1 4 G (
) Size of dynam K : 45 5
Estimated cost erected in Calgar $ 52000 72000 730 00
4) I ciation, repairs and interest (20 p 106 00 144 00 146 00
5) Gallons of fuel per horse-y ri )
6) Cost of fuel per 10-hour da 1 50 ) 25 1 80
Attendance, oil, waste and suppli 10 ] (0
8) Daily expen 1 90 ) 30
9) Yearly runn \ e (300 d 0 00 825 00 (90 00
10) Tot { | 676 00 069 00 836 00
11" Total ho A\ 000 00 18.000 00 18.000 00
12) Cost per | ver hout .
These s work out a trifle cheaper tha r the St int set
£ len nd more than one per cent per h.p. | r cl | conl-oil. Tt must }
however. that th utfit v cheaper 1€ 1, not being particularl
riable loads, « ld not fairly be expected to be as un form, in its

action, under extreme variations of load, as the more exj t

I'he above analyses of cost assume a constant | for 10 hours a day, 300 days
in the year. On a farm, energy may be required at any hour between 5 a.m. and mid
night, and the load may vary from one-half h.p. to the maximum capacity the plant
anything approaching full load will be the exception, rather than the ruls Accord
ing to a diagram, given in Me Sturtevant’s eatalogue, t tit asoler
required per k.w. hour at one-quarter load is three times that used at full 1d—th
for a 10 gasolene ¢ tric set I'he fuel efficienc f any other set under lig
load would hardly be ar rreater. Probably the most satisfactory method of att

ing the problem, is to consider the power requirements « » farmer. IHere

wa we have to make mar { imptions based on ecompar positive 11 I
mat \
The Electrie Power ( Limit Belleville, has developed ( (

business and have furnished the note “F 15 in different loca

vary as to ¢'la f farmi |t ds o [ rrent Y rd
ingly. For instance, in localitic ere fruit-growing predominates, the farm would
not be looked upon as being able to use electricity t s good advantage as mixed
farming, on farms of from 150 to 200 acres. The fact that electricity appears most
attractive 1n stock-rais nd rying section eems to be fairly well established.”
This company further states that occupants of farms varying from 150 to 200 acre

are usually able to use from 2 to 4 h.p. to good advantage
The Ontario Hydro-electric Power Commission’s reports for 1912 and 1913 fur

nish valuable information, and on page 161 of the 1912 report a typiea

diagram is given I'his diagran WS rgy used in water and air heater h
though desirable when power is furnished at a flat monthly rate and is avail: at
all times, cannot be looked upon favourably when the electricity has to be pri ely

generated
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Adapted from Diagram on p. 16/
Repor f the
1y . n)
1 en | I the one just oned with the exception
the 1 I the heaters, and proposed to use 3 representing the power
\n analys f the diagram shows that there is a lighting load
t nlh mil ind other machines require power for
3 r
I'l imerable w f handling this load suited to varying purses
1.) Elect ty might be eliminated altogether and a portable 3-h.p. gaso-
| engine might be used to erate the saws, cutters, grinders, ete.

in automatic lighting set, the milking

hie ork a n (1) or the same engine

larger, it would then drive the

ashing machine and might be arrang rk the milking machines and do

any necessary pumping (an automatie set being able to handle any small uni

form load) I'he other machinery being handled by the same engine through a

line sh or | eparate engir

\ ¢ I [ Id purch | 1 run all the time, coal
lan 1 dt p ¢ ery light | 1

A . . : n witl vell equipped storage

batte could rranged so that the running time of the engine could be
ed | and the 1 upon it kept high as possible.
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POWER COST.

('Ase 1.-—3-h.p. gasolene engine would cost with belting, ete., about $250, this

engine would work about 334 hours per day using approximately 14 gallons or 40 cents

worth of gasolene per day, allowing 50 cents per day, in all we have.

Capital invested $250
Interest deprec and repairs (20 per cent)....... $ 650
Running expenses, 50 cents per day for 300 days $150
Total annual cost for power S i s i it $200

Case II.—Messrs. R. A. Lister and Company, Limited, have kindly supplied

information concerning automatie plants of their manufacture, and state that for

farm use some of their customers prefer the following non-automatic outfit: A 5-h.p

engine with a one-half k.w. generator and a small storage battery of say twenty-four

ampere-hours capacity, the battery being used when only a small amoun

has to be done and when no motors, electric irons, ete., are in use. The only additior
"

ting up the engine to charge the battery in the da)

attention required is that of startin ine
time. There is an automatic chargi witch which cuts out the battery when it
1“11'_\ charged.
This outfit would cost about $820 f.o.b. Winnipeg, and cor f
} with ne Iy Accessorie omplete
1 } ( ( volts) o lid bed te 1 to ¢
belt
1 tchboar with ne trument vitche and fuses
1 I i A hour 1 ( 11
to 15 watt lar f 17 for 5 hours or for 3 hour
CASE T11.—The same firm have furnished particule»s of a combination similar to

that above except that the same is automatic: the dynamo in this case would be of

f twenty-seven or fifty-four cells of the thirty

1.5 | . and the battery would consist of

¢ twenty-four ampere-hour capacity respectively at the 8 hour rate. Tl outfit
would eost in the neighbourhood of $1,200, and the following running costs are giver

¢ » oank 60 00
tion 1 P 01 cent 120 00
$280
I P uld I tr tIve t
B Case V (see by it $300 for gtio-and- 00 par cent 4
fixed charges w ave
Ru )
Dep tie t cent) 10
10

still a very.reasonable proposition

Case I'l I s tl every operat hown in the d m is per
formed by electricity, but aceount is also taken of the fact that the battery and dynamo
may be used in parallel to supply excessive power demands for silo filling d thresl
n I 1 S-hap. o ( the battery will probably give 2 hy requir
en us t v 5-h.p. motor. Thus it will be seen that such a t can lool
after maximum demands more readily than any other, for instance ippose, 8 h.p
must be supplied on oceasion: without a storage battery the engine itself would have

to give this power or a special engine would have to be installed; with a storage bat-

v 5-h P engine i1l be sufficient for all purposes
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Also, for very light loads, the power can be
more efficiently at low discharge rates, the er

capac |l
'wo outfits are considered here and should b

load diagram given above

Outfit A 'his is a 4-h.p. gasolene engine driving ¢

junction with a 62 ehloride accumulator battery as

t

tery Company as No. 5663

This battery discharging at 110 volts will give:

0 amps. for { hour 2.20 k.w, or 9% h
14 TS 1.54 2.01
It will require to charge it at 161 volt
i) ] Y 1
1 t i 1 A |
If the cells are | for chargi para
ent intit f er, w @ T red | f
| | tl | |
| I
|
I i-h.p. en ( ( unction witl d
! ng 83 hours, handle tl I daily load d
rical horse-power for 2§ hour r 6.05 for 47, with
dvnan l¢ iy line or motor 8¢
The following costs have been worked out for t}
1 P ne e ar k.w \mo er ted
Battery nd tehbe 1 de ed and installed

solene per h.p

INTERIOR

ine only being used at or near its rated

conjunction with the

3-h.p. generator used in con
ted by the Electric Storage Bat-

voltage, but an equi

an
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Outfit B.—This consists of a 6-h.p. gasolene or coal oil engine, a 43-k.w. generator

and a battery listed as No. 5664

This battery discharging at 110 volts will give

30 amps. for 2§ hour 30 k.w. or 44 h.p

21 o 1

Charging at 161 volts the power required is

21 amps 3.38 k.w
e ¥ i1
Considering the same loading conditions as before
in Farm 1 | Engir
6.30 ) M
8.00— 9.00
90010 15 ( {
10 30 1 ( | ]
1,30 )
)— 4.30 I
6.00-6 30 I
( \
—11.00
I i 1 )
p. ¢ et I e1¢ I
he farm load | I 1l h
1

(1) 6 hp as0'ens ngin 41 kw. dy X €
Batte nd switchboard de ¢ 1
( tal I w
Interest 0 \ re it Wop
G en I hour it
Attendance, oil, waste, and supplies

Daily 1 I t

Yearly running expense (300 d )

Total annual cost

'his is pl’.u'll«‘xl‘\ the same as for the smaller
but the running expenses are smaller, and we have

city of lant

Calga $ 00
ete.) 0 00
4 00

( t
1 01
0 39
1 40
420 00
924 00

utfit; the capital costs are larger,
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coal « gne, ¢t = $ 730 00

18 before 1.800 00

v g, mi ete.) 2,530 00

rebals sciation (20 per .cent) 06 00

per 1 ; t ( of coal oil |

(4 urs) 0 81

0 waste 1 supplie 0 39

36 00

ual cost 866 00
aving of on th olene plant of the same size, the

as the load-factor of the 4 h.p. and 6-h.p.

ferent I'he actual work done during the day, shown in the diagram

he 4-h.p. plant working hours is 18 34

while for the 6-h.p. plant worki r 43 hours it or 67 per
I vay 1s to ler th tual work done, in this is 18
13 hours per day, and 4,050 k.w. hours per year, wher we have
{
I ( will reduce the cost
{ | 1 1 L o1 ( vhile lecreasa
W e a rary effect
] m u mat ded { I
| the in t 1 the light i1l 1 ¢ the
! P73 11 t ( hen rl
d I ¢ 11 1ater v reduced
t I r-prod | uipn t: build
1 ] tr ] . hain 1 ¢
) ( 1 I | N l
| | I I'l I
le | he
I part ¢ I're \ holder of tl | ( oned
! O ’ 1 t ter
{ ‘ r, I re pumpis talla
|
| 1 I 1t
! i I ‘1 ¢ i
] n " ot
I I 2550
1 } ¢ | r'e 1l
lir d I ] te
() 11 Con d t a
! d that ( rate quite
( 1 ever b 1 rer 1 to
) .
1 ( erred te that ild small
| ne, and - P lage tte
N t 5 hp. will be quite
| f t mates may 11 be d the
1pt 1 | t 1 I t v large number of dia
: ¢ ] I Iz have | take fair ite of
cannot be made ['he pric re, except here otherwise stated, given
d near ( rary. I road ha will affect these costs considerably,

1 previously the prie en can only be taken as fair approximations.

are v
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I'he figure for overhead charges (20 per cent) will have to be verified or revised by

experience.! The use of batteries, too, may prove unsatisfactory in the hands of the

erage farmer; as a general rule a storage battery requires reasonably careful handling

to give its best results. Attention was perhaps not suff ntly directed to the fact that
the loss in charging and discharging a battery

I'he « | imption of f re believed to OrT hese m

ire variable in any and difference will aff il costs in a very

['he advantages to be gained by using electricity on a farm have been enumerated
in and again, in technical papers and trade publications. Special stress has been
!A'l] 1pon the convenience ;m] cleanli s ol a & :H::l farm H'I'I[’]r!i!_'\ ( 1wi‘y‘r‘]
electriecall nd it is here taken for that the proposition has been sufficiently
demonstrated as to convenience With regard to economy, it can but be obvious
that any device that inereases the efficiency of the hired man 300 per cent or more, or
reduces the number of men required, i rreat saving when one considers the costli
ess and di Y ( btaining and ke farm help
[leetric | a 1 ed ( t
/ mrm ’ 1re { ( fu I\ I t! | 1t | Y‘v { ty
lata i1 N ! porated D} [ 1
wborated on the ( electricit 1 fined f
ywer available to the Western farmer, and it is hoped that these
appendice ind yme photographic llustration 11 be f interest to
wnd not 1 € ( 1
CONCLUSIONS
[t may be thought that some of itfits el rated on | e | ed u rthy
f the space devoted to their discussion; I have thought it well, however, to treat the
matter fully, that those interested ma tud il the alternative ind seleet the
outfit best ited to tl eeds and resource [ do not feel called upon to make ans
recommern ni:lli ns n 18, large ly, a theoretical study of the question
It 18 1 ( ed that ery alternative | een looked t 1 I !
Y I'¢ recurate I'h 1 1y 1 Y ( | t rl
I'he data given have been llected tl care fr ] ble souree ]
s thought, are free from any gross errors
An appendix is given ntaining a bibliography, and a collection of infor
as to power consumptio the 1ar

! Recent e 1 1 me by manufacture place depre ition of batteries at 10 per

and ga ne-electric sets at fron to 10 per cent according to hours of service If con

18 serv of say 18 hours, is 1, if used, the engine will be running

ong hours and the depreciation w high and consumption, owing to the high
proportion of light load, will be inefl nt

If a large storage battery is used the engine depreciation will be low but the Increased
gasolene efficiency will be counterbalar y the electrical inefficiency of the battery, also the
10 per cent preciation on the expens ry will amount to a considerable sum

The automatic set, it is claimed e does not
operate for very light loads, while the battery is cheap and is only used to supply a small por-
tion of the energy used So we have greater gasolene efficiency and lower depreciation charges,

the ibove disadvantages, the en
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BIBLIOGRAPHY.

The following list gives some of the sources of information referred to by the

writer:

Hydro-Electric Power Commigsion of Ontario, Fifth Annual Report

Hydro-Electric Power Commission of Ontario, Sixth Annual Report,

Evidince of Messrs. Purcell and Espenschied before the Committee on Agriculture and Coloni-
zation, Parliament of Canada, Session 1914

riport on Projected Hydro-Electric System for Manitoba, by H. A. Robson, K.C.

Bull-tin No Iowa State College, Ames, Towa * Electric Power on the Farm,” by Adolph
Shane

Bullet n No University of Illinois, Urbana, Ill. “ Lighting Country Homes by Private
Electric Plants.” T, H. Amrine

Bullet n No. 146, United States Department of Agriculture, Washington, D.C. * Current Wheels
their use for lifting water for Irrigation.”

Bulletin No 29, University of Wisconsin, Madison, Wis “Theory and Test of an Overshot
Water Wheel” C. R. Weidner, A

Flec ty for the Farm and Home By Frank Koester
Wat Po r for the and Country Home David R. Cooper, State Water Supply Com
T , New Y

Frequent reference is to be found in technical journals such as the Electrical
e T'ransactions ¢ Electrical Societies Many reputable manufacturing
firms have issued catalogues, pamphlets, bulletins or other advertising matter, which

contains much interesting information on one phase or another of the small power
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APPENDIX.

AMOUNT OF POWER CONSUMED BY FARM MACHINERY.
Mr. Purcell, Assistant Engineer Ontario Hydro-Electric Power Commission

h.p. Will light fifteen 20 c.p., nine 32 e.p. or six 48 c.p. Tungsten lights.. It will
wlm'l) energy for a pump ol average lift, electric iron, washing machine,

-

coffee percolater, toaster, cream-separator, churn, buttermaker, grindstone,
cider-mill, fanning mill, ete., some cases more than one at a time

ve of fireless cooker type; some m

1 h.p. The above, also small st

some circular saws, water heater for night load

nachine, most types of cutting

h.p All above, any milking
choppers of 10 bushels cap
6 bushels for pigs

ity per hour suitable for horses or cattle 1

h.p. Can do almost any operation required on the farn
“ Small Water-power for the Farm and Country Home David R. Cooper

h.p. Will pump all water from a well of ordinary depth for ordinary farm-l
and building requirements.

3 h.p. Converts 6,000 pounds milk per day into ches

h.p. Grinds 25 to 40 bushels feed per hour, grinds 10 to 12 bushels ear-corn per hour,

drives 30-inch circular saw cutting 50 to 75 cords stov

in ten hours.

6 h.p. Will drive grain separator and thresh 2,500 bushels of oats in ten hours, will
run a feed-mill grinding 20 bushels corn an hour, runs heavy apple grater,
grinding and pressing 200 to 250 bushels per hour, saws all the wood four
men can pile in cords

7 h.p. Drives an 18-inch separator, burr-mill and corn and cob crusher and corn sheller

grinding from 12 to 15 bushels of feed per hour and 5 to 8 bush

fine meal.

10 h.p. Will run 16-inch ensilage cutter and blower! and elevate the ensilage into a
silo 30 feet high at the rate of 7 tons per hour.

12 h.p. Will drive a 50-inch circular saw, sawing 4,000 feet of oak or 5,000 feet of

poplar a day.
“ Electricity for the Farm and Home.”—Frank Koester.,

All costs are figured for power at o cents per k.w.h. Machinery prices are for
United States, and to these must be added freight and duty. Power required for farm

machinery (pp. 103-104) :

THresher ..ccccevsccnce esue ANy s i 0h b h.-p
Cow milker .. . . sessa 3 h.-p
, i h.-p

Grindstone
Grist-mill
Refrigerator
Pump

15 to 30 h.-p.
b to 25 h.-p.
4 to 25 h.-p.

*Mr. Purcell considers blower outfits prodigal of power, and recommends elevator.
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Pur 1.000 gall per day elevated 35 feet, $18.25 for
1 R() 1 00 1 els per 10 hours (threshin Jear sacking) 3 to
160 10 1 per 10 I hreshi eanl ) to T
00 800 bushels per 10 hour threshing, cleaning and sacking) 10 to 20 k.w
I'he energy required per 100 bushels is: rye, 25 k.w.h.; wheat, 22 k.w.h.; oats, 19
1 1 [ ‘ 1.1 ts per bushel
/ r e o34 h.p. use 3o k.w.h. per 100 pounds; 10 head of cattle consume
60,000 pound f cut beet, ete., per annum, energy costing 50 cents per head.
0 1 tkers, ten head use 9,000 pounds per annum, energy costing cents
I head

Grain crusher, ten head use 9,000 pounds per annum, energy costing 27 cents per

Cream separa and churning, ten cows give 30,000 quarts per year costing
#1.50 for energy.

25; one woman working 260 hours cleans

Vacuum cleaners, 3 h.p. machine costs $

08,000 square feet costing $43.19 ver vear (interest, <lc';lrw“§‘|t‘--x|, labour, energy); 3

00 square feet in 1 hour 53 minutes, working 156

h.p. machine costs $1,365, cleans
hours per annum cleans 260,000 square feet at 94 cents per 100 square feet or

vear (Iinterest, de preciation, labour, energy, ete.
Washing machine, 3 h.p., costs $165 complete, 260 hours per year, 780 washes,
$35.41 in all.

Horse groomer, costs $75, 1 h.p. motor cleans four horses in 36 minutes, one man
.93 or 3} cents per grooming.

working 3283 hours per year can do 2,190 groomings at $

mn

h¢

t
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$88, or 3.7 cents per 100 pounds; butter «

costing $145. Eighty hours per year, 60,000 pounds at $60 or, 1 eent per pe

60,000 pounds, or 0-37 cents per
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Separator and churn, 1} h.p. motor, 183 per year, 237,900 pounds milk at

, 0.2 cents per pound.

Sausage machine grinder costs $71, capacity 750 pounds per hour, 4

1

Stuffer costs 29, 116 pounds per hour with two operators, 517 hours per year for

pound.

Hay hoist, 10 h.p., $163; rigging, $105; 2,450 pounds ]ﬂ:url in thirteen minutes,

11

or 3% cents per ton for power, and 10 eents for labour.

Root cutter, 6 tons turnips per hour costs $26.30; 2 h.p. motor, costing $86, in 52

hours cuts 300 tons beets and tun ips at $35.94 or 11.9 cents per ton.

Milling, 25 h.p. motor works roller, rolls 40,000 bushels oats per year at %o cent
per bushel for power and la r. Same motor } power to run grist mill of eapac
70 bushels eracked corn per | 1 nd ean run eracking machine for this

Fodder cutt capacity 3 tons dry fodder per hour, costs $128.10, and is operated

10 h.p. motor ($118.50), in 88.70 hours per year cut 80 tor t cost of 854.85
with one erator, at 30 cents per ton

] wahi motor S( 120 h t 2000 t n
svstem $11.000 Steam plough of mme capacity $14,000 to $15,000 Disad vantage
not self-propelled to field. Advantages, all other point

Acres per hour . . 1.92 1.70
Minute 1T 1 3
Kilowatt-hours per re 19 3.2 33.6
( t Ly t were in t 6 69.¢ 100
Wages pe re for three i it ) 24 27.9
T | of p I I € 6 1 128

Average speed of 80 to 120 h.p. plough with four shares for 9 inch furrows, includ
ing time lost in tilting at end of furrows, is 315 feet per minute (about 34 miles per
hour).

Tree cutting, by hot wire (this wire is heated by the friction) :—

Diameter of Scotch fir, inches 7.6 12 19.2
Minutes for hand sawing 1 i 12
" hot-wire cutting 0.7 1.8 4.5
Diameter of beech, inches 7.6 12 19.2 30
Minutes for hand sawing 2.7 6.9 18.9 120
- hot-wire cutting . 1.3 3.4 8.5 20.8

Steam saws may be even faster than hot wire on very big trees, but require four

men and a team of horses, besides leaving a stump, whereas by the hot-wire method

trees can be cut even below ground,

General Electric Company’s Bulletin.

Household Uses.—One cent’s worth of electricity at 10 cents per kilowatt-hour
will operate :-
A 16 c.p. Tungsten lamp for five hours.
An electric washer, eapacity 12 sheets, long enough to wash 20 sheets.
A toaster to produce 10 slices of toast.
A 12-inch fan for two hours,
A heating pad from two to four hours,
A chafing dish twelve minutes.
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A water heater to bring 1 quart water to boil.

A griddle eight minutes.

A radiant grill for ten minutes.

A 4-inch disk stove for twelve minutes.

A 6-pound flat iron fifteen minutes.

A vacuum cleaner long enough to clean 450 square feet.

A pump to raise 100 gallons of water 100 feet.

A sewing machine for two hours.

A coffee p(*rwu‘,;nnr to ]ﬂ“"]ll"!' 3 cups of coffee.

A domestie buffer and grinder for 1} hours

A foot warmer % hour.

A broiler six minutes.

An electrie curling iron once a day for two weeks

Size or Morors
H R or M
Mach
M M 8 1 1sed

J : FY i ) i to
. !
W i to
M nd : i
. ‘ g

Dairy uses.—One cent’s worth of electricity at 10 cents per k.w. hour will separate
700 pounds milk, will churn 10 pounds butter, or milk five cows if machine is capable
f milking sixteen cows at a time. This bulletin gives in all some twenty uses for

electricity in the dairy, such as bottle-washing, pasteurizing, &e.

S1z rM S
HORSE-POWER OF MOTOR
Machir
Minimum. Maximum Size most commonly used

W pump ] 5 }
Cream separator 1/y 4 1
( . 2 i
1 . .

Milking machine (vacuum system 1 3 }
10 5

Refrigerator

General Farm Uses.—With current at 10 cents per k.w. hour, 0.7 cents will thresh
a bushel of oats, 1 cent a bushel of barley, and 1.6 cents one of wheat; root-cutting
will cost 1.6 cents a ton; $1.10 will pay for the current for a 60-egg incubator hatching
and $1.60 for a 250-egg incubator. The following are the costs per bushel for
grinding :—

Corn on the cob, 4.1 cents; oats, 3.7 cents; crushing oats, 0.45 cents; grinding
shelled corn, 2.7 to 4.3 cents according as size of motor decreased from 15 to 5 h.p

Cracking corn, 0.86 cents.

l)l‘
mi)




SMALL WATER POWERS 43

REPORT ON

Attention is called to the cost of hauling grain to the mill and back, which may
be from 1 to 6 cents per bushel according to the grain and distance to mill (1 to 7
miles).

Size or Morors

HORSE-POWER OF MOTOR

Machine

Size most commonly

Minimum Maximum. used on average farms
Feed grinders (small 3 10
Feed grinders (large 10 30
‘ Ensilage cutters 10 25 20
Shredders and huskers 10 20
I'hreshers, 19-inch eylinder 12 18
I"hreshers, 32-inch eylinder 30 50
Corn sheller ingle hole i i 1
Power sheller I( 15 15
Fanning mill A
15
! ) 10 )
1 Groomer, vacuum 1 3 ]
Groomer, revolving tem 1 2 1
Hay hoist 15
oot cut 1 )
10

Cord we
Wood splitter 1
Hay balers } -

Oat crushers

Many of the values given for minimum horse-power exceed 5 h.p.; probably, how-
¢ ever, machines using not more than 5 h.p. can and will be built if there is a demand
rate
able
| for

for them.

hresh
tting
ching

1 for

nding
5 hop.







