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thus dcrived, il is evident titat il can be used for any
purpose for which any direct current of electricity is
eniployed. Trhe current froni the plant wvhich 1 arn
describing, I use to ruin a one-horse powver motor for
domcestic purposes stich as churning butter, sawing
wvood, etc., and for lighiting a dwelling.housc, within
whichi are twenty sixteen candle.power, one hutndred-
volt, incandescent lamps.

As it wouild be next to impossible to give an accu-
rate answer to the questions regarding energy and cost,
especially since the conditions affecting both are so
varied, I trust it will be satisfactory to state the expense
of niy owvn plant, and the encrgy it develops, and from
these data drav the bcst deductions possible. In the
irst place, the position of niy wvheel is uinfavorable. Il
stands in a valley running north and south and the
most prevalent wind is froni the wvest. The valley is
about a quarter of a mile in width, and there is a hill
on either side rising to the height of thrce hundred and
fifîy feet. But regardless of the unfavorable position
of my wheel, I ani able to run the one-horse motor, to
wvhich 1 have already referred, on an average, about six
hours out of every twventy-four, and besides this, light
six sixteen-candie power lanmps four hours each evcning.
The motor and lanîps together would be equivalent to
running the motor alone for about eighit hours out
of every twenty-four. Among the zuany conditions
affecting the aniount of energy wvhicli it is possible to
obtain froni such a plant is one wvhich must be
taken into consideration, and that is the size of the
dynamo best suited to a given size of wheel. 0f course
theé Jarger the dynamo the less hours out of the twenty.
four it will run, the wheel being the same size in both
cases; but just lhow large to have the dynamo in order
to store the most ampere hours of electrical energy or
to produce the most horse-power hours of mnechanical
energy, wvould require a very expensive and extensive
investigation ; but it is safe to say that it wouild be ad.
visable to use a dynamo a littie larger thon a one kilo.
watt machine with a sixteen-foot steel tvheel. Ther by
using a larger dynamio and larger celis of bottery thon
I have, and by plocing the wvheel on an clevaticn or in
a flat, level section of country, 1 think it is reasonabie
to conclude that nearly double the amount of energy
whiclî 1 store rniight be produced.

In regard to '«Whae wouid be the cost of one horse-
powcr hour ?" of course a great deal depends upon the
first cost of the installation, as it requires a very littie
attention .tfter%çards. This being the case, the cost
per horse-powver bour depends a greot deal upon the
cost of mnaterial and labor in the country in wvhich the
plant is installed. Consequently the tmost practical
answer 1 cao give to this question is to state what one
horse-powver hour costs mie, giving the price of labor
and iniaterial in the country where 1 put in my plant,
and thcn by comparing these expenses the cost per
horse-powver hour may be closely estimated in other
couritries:

WVindwhecl. vertical shafiing and féotgear ......... $150

t'ulleys, countershaft and bclting .................- 25
3.000 feet of lumber in tower and building.......... 25

B3uilding tower. dynamo rooff and hanging shafîing 50
Storage battery.............................. 125
one kilowatt dynamo............... ... ...... 125
one one-horse power mnotor ................... go
AutoMatic switch and regulator................ 10

Total cost ............................. $6S0

The average rate of interest on mnoney in this coun.
try being six per cent. per annum, the interest on this

investmient wvould he $36 per year. Aliowing $14 MOre
per yeor for oil, insurance and taxes, the annual expense
wvould be $5o.

(71o bc contin:ded.)
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THE DIRECT CURRENT ARC IN A MAGNETIC FIELD.

liv J. B3. HALL, B.A. SC.

Some time ago the writer made a series of investi-
gations concerning the action of the electric arc in a
rnagnetic field, which is probably original, as the author,
olter extensive search, lias not been able to find any
references bearing dircctly upon this subject.

Photographis were prepared to accompany the
article, but ail the plates used in taking the negatives
wvere 1 fogged," so that thot desirable assistance to the
effects obtained must needs be oniitted. The appa-

VIE DIRECT ARC IN A MAGNETIC FIELD.

ratus used is indicated by Fig. I.; d is the magnet of soit
iron, b the couls for energizing the sanie, a is the anode
and c the cathode. The cols were arranged so as to
produce thiee strengthis of field, viZ.: 250, 500, and i,ooo,
c.g.s. lines per square centimeter. The electrodes were
plain J,.inch cored carbons.

The first test was the starting of the arc unin-
fluenced by mnagnetisrn. It burned quietly, with the
carbon anode assumning the usual crater-like forni. The
distance bet,.een electrodes beirig about A, inch, the
heated currents of air caused it to move from side to
side. The current wvas 9.5 anîperes and 51 volts.

Then the arc was started, infiuenced by the field,
having a strength of 250 C.g.s. linos, the carbons boing
so placcd that the axis of the arc ivas parallel to the
linos of force. t wvas very noisy, and tho arc spread to
the outer edge of the anode (leaving the inner core
untouched), in the forin of an inverted cone, numerous
points of light brighter than the rest of the arc being
seen, white the flame rc'tated in the direction of the flow
of current in tho coil. The carbon was consumed very
slowly in proportion to what was burned in the unin-
fluencod arc, and the apparent temporature of the arc
seemed one-haif of the uninfiuenced arc. The resistance
in the gap between the electrodes decreased so that the
current passing was 11.2 amperes and 47 volts. (The
primary voltage was z zo volts, current from an incan-


