ELECTRICITY IN THE HOUSEHOLD.
By A. E. Kennelly.

An Electrica! Call,

readily controlled an agent as elec-

tricity, an Ariel before whom time and
space seem to vanish, did not cross the
threshold of our homes and enter into
our household life. We find, in fact,
that the adoption of electrical household
appliances is daily becoming more wide-
spread, here adding a utility, and there
an ornament, until in the near future we
may anticipate a period when its pres-
ence in the homestead will be indispen-
sable.

The first application of electricity to
household purposes was presented by
the electric bell, early in the century,
and annunciators of various kinds soon
followed. For many years this was the
only convenience it afforded, but the
discoveries of the telephone, the elec-
tric light, and the electric transmission
of power within the last thirteen years,
have given it a tremendous impetus
whose ultimate consequences are not
yet within view. Even if, as seems un-
likely, these brilliant achievements are
destined to stand alone, not succeeded
by further discoveries, many years must
elapse before their full use shall have
been reached ; just as in the case of the

lT would be strange, indeed, if so

pianoforte, which took more than a hun-
dred years from its first invention to be-
come the common guest we find it in
the household of to-day.

In the electric bell, the pressure of
the finger on a button brings two
strips of metal into contact and com-
pletes & circuit, forming as it were an
electrical endless chain from the bat-
tery through the wires, bell, and an-
nunciator. The whole circuit instantly
gives passage to a current of electricity,
and in consequence becomes endowed
with magnetic properties throughout.
By means of an accumulation of wire, as
& coil round a horseshoe bar of iron, the
magnetism is locally intensified to an
extent necessary for the attraction of
the iron hammer bar, and by a simple
automatic device the blow on the bell
is reduplicated. A similar electro-mag-
net in the annurciator releases by its
pull a shutter, indicating the room
whence the call has come. No system
can be imagined more simple, and in
spite of many an overtasked battery or
dust-invaded indicator, it everywhere
holds its own. To put mechanical pull-
bells into a modern dwelling, is an an-
achronism.

The same principle is the basis of
every annunciator system, with such
modifications as improvement in the
Eﬁarticular direction of the design may

ve suggested. Even those complex-
looking annunciators to be met with in
large hotels, which by means of a dial
in every chamber enable its inmate to
call for almost any common requirement,
from a newspaper to a complicated
beverage, differ from the general plan
only in their power to signify a particu-
lar summons by the aid of a definite
number of successive contacts and cor-
responding electro-mechanical impulses.
A good example is afforded by the burg-
lar alarm apparatus. Every door and
window through which entrance could
be forced is fitted with a simple clip, ad-
justed to make, on the least opening, &
metallic contact which sets an alarm
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bell in operation, and at the same time
indicates the room where the invasion is
being made. By means of a small key,
or ‘“switch,” the battery is cut off
during the day. Such a system adds
Ermt.ly to the security of a house-
old, and only needs occasional regular
supervision, since all the contacts are
necessarily somewhat exposed to dust
and moisture. A trial once a week is a
matter of a few minutes only, and is am-
ply repaid by the greater sense of se-
curity it gives. It has been said that a
burglar would soon ascertain whether a
house were 8o guarded, and that before
opening a window he could, by remov-
3 a pane, find means to cut the electri-
wire connection at the sash. This ob-
jection is, however, invalid, for the sys-

tem can be easily arranged to give the
alarm equally well for any disconnection
8o e

Another most useful system, on the
same plan, controls the automatic regu-
lation of temperature. How much gm-
comfort and indisposition would be
saved in many a household if the tem-
perature were constantly maintained in
every apartment at the desired point,
both in summer and winter, indepen-
dent of irregularities of the season! So
far as concerns our winters this is quite
within practicable limits, while in sum-
mer the temperature can always be mod-
erated, if not actually kept uniform, by
utilizing the controlling power of elec-
tricity. Thus in winter time, whether a
house be warmed by water, hot air, or
steam, it is only necessary to place in
each room an automatic thermometer
which makes a contact as soon as the
temperature reaches the desired point,
and to arrange that the contact so made
shall electro-magnetically cut off the
supply of heat from that chamber. The
subsequent cooling of the room below
the lmiting temperature causes the
thermometer to break the circuit and
readmit the heat, and it is only neces-
sary to keep an abundant supply in re-
serve in order to obtain a practically
equable temperature. Such a thermom-
eter, generally called a thermostat, is
made by riveting side by side two strips
of different materials—generally brass
and rubber—which expand differently at
the same degree of heat. The compos-
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ite strip so formed is warped by changes
of temperature which unequally affect
the lengths of the components ; and be-
ing free at one extremity while firmly
fixed at the other, the effect of this
warping is magnified into an apprecia-
ble range of movement at the free end.
This enables a contact to be made at
any point within that range, while a
screw adjustment and dial arrange for
the contact to take place atany tempera-
ture within desirable limits. The parlor
thermostat can therefore be set at 70°
while that in the hall is fixed for 60°.
It is generally claimed by those who
have adopted the m that a decided
saving in fuel is eflected, in addition to
the comfort gained through the abso-
lute prevention of overheating in any
part of the house. The thermostats are
so sensitive as to respond to the change
of a single degree in temperature. The
maintenance of the equlibrium, then,
depends on the supply of heat and the
facility for its distribution through each
room when once admitted.

In the same way, during the summer
months, this thermostat can, by an ad-
ditional contact, control the supply of
fresh or, if possible, ice-cooled air, so
as to maintain a pleasant temperature
within doors. Such a system has for
two years been in successful operation
at a large country house near Green-
wich, Conn. In winter-time it is warm-
ed by fresh air drawn in through an
underground pipe, and heated by pass-
ing ugh a reservoir in which a
long steam-pipe circulates. Thence it is
fanned into the different rooms through
dampers, each controlled electro-mag-
netically by a separate thermostat. In
summer the water-supply of the house,
as it comes from deep wells, takes the
place of the steam in the circulating
pipe of the reservoir, and so cools the
incoming air; the same thermostats
adjusting the distribution. In this way
the tem ture is maintained through-
out the house at 70° in winter, and does
not exceed 75° in summer ; while the ven-
tilation is controlled by the same appar-
atus.

The fire-alarm system depends upon
a similar thermostat set for higher tem-

ratures, usually from 120° to 160°.
ﬁ:eeontactin this case rings an alarm
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bell and indicates the room where there
is danger. It is hardly possible to over-
estimate the utility of a well-arranged
fire-alarm household -system, which
makes it possible to extinguish a fire in
its beginning. Statistics certainly show
a marked decrease, by the use of elec-
trical fire-alarm systems, upon the num-
ber of serious fires in towns; but the
conflagrations that have been saved by
the timely local warning of domestic ap-
paratus, report can never tell.

In some town-houses fire is not the
only rebellious element over which con-
stant watch has to be maintained, water
overflow from tanks and bursting pipes
being almost as much to be dreaded.
The Journal of the Franklin Institule
called attention, six months since, to an
electrical device which is set in operation
by a float, the contact so established
cutting off the water-supply or indi-
cating the danger as soon as a definite
level is reached. An electric door-open-
er has also been lately designed by which
visitors can be admitted without delay.
The closing of the door compresses a
powerful spiral spring, which is then
held in check by a lever until the lat-
ter is released by an electro-magnetic
impulse. The spring forces open the
door, the latch at the same moment be-
ing withdrawn.

Of inferior importance to these sys-
tems, which guard the safety of the
household, but yet of great interest and
utility, is the clock system. Apprecia-
tion of time and its value is said to be
the test of a nation’s activity ; and it is
surely a luxury to see all the clocks in
a house keeping an even pace. There
are several methods in use for this pur-
pose, and they form two distinct classes,
one adopting centralized government,
the other local administration. In the
former a single clock as standard drives
all the others electro-magnetically, their
operation depending entirely on the
electricity supplied during its periodic
contacts. In the latter, each clock is a
free and independent timekeeper whose
rate, however, is under regular electrical
control from the standard. This con-
trol may be exerted continuously on the
pendulums, but perhaps the simplest
and most satisfactory household system

ELECTRICITY IN THE HOUSEHOLD.

yet tried is that in which the control is
effected once in each hour. Exactly at
the hour the standard clock makes a
contact completing a circuit through all
the controlled timepieces, and electri-
cally exciting a magnet in each. In
obedience to this impulse, a pair of
arms spring from the dial at the fig-
ure XII, and meet swiftly in the centre
with the minute hand tight in their
embrace, and vanish the next instant
behind the dial, where they await the
next hourly summons. Each clock is
thus mechanically corrected every hour,
as the arms sweep over three minutes’
space on each side of the true vertical,
and the clock that fails to keep time by
three minutes in the hour may well be
submitted to internal examination.
Another convenience which is some-
times added to a system of time regula-
tion is an arrangement for electrically
winding up the clocks at regular inter-
vals. So long as the electrical supply
is maintained, and the clockwork con-
tinues in proper working order, such a
system forms as near an approach to
perpetual motion as the conditions of
our planet give us the right to expect.

The electric time-detector is an in-
strument much used in large buildings
over which continual supervision is
needed. It serves to register the time
at which visits are paid to any particu-
lar part of the premises, and, in fact,
successfully solves the problem of keep-
ing watch upon the custodian. A dial,
rotating by clock-work once in twelve
hours, carries round a paper disk over a
perforated metal plate. Each push but-
ton in the house controls, by its own pair
of wires, one electro-magnet, the arma-
ture of which, on attraction, punches
a hole in the paper disk through a
particular aperture in the plate. This
hole is always in a certain ring marked
for the purpose. The watchman going
round the building pushes the various
buttons on his way, thus registering his
progress on the paper disk by punched
holes ; the rings marking the buttons
and the angular position indicating the
time.

The discovery and introduction of the
electric telephone has marked an era in
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Sewing Machine Run by Electricity ; the entire motor concesled in the wheel-case at the left.

the annals of household affairs, as the
existence of four hundred thousand in
the United States to-day amply attests.
The economy of time its use has effected
is incalculable. Itsgreatest fault is per-
haps an occasional tendency to mingle
the speech of one interlocutor with the
conversation of less interested neighbors.
Within the limits of a residence, no bet-
ter interior communication can generally
be had than by the ordinary speaking-
tube ; but in connection with outbuild-
ings on an estate, the telephone is a
Vor. VIL.—12

great advantage. When several such
houses are connected by telephone with
the main building, it is possible to ar-
range that any two can communicate
with each other on the same wire with-
out calling the attention of the rest, a
system saving much time and trouble.
As many as eight telephones are some-
times worked in this way on the same
wire, and although only two can employ
the line at one time, the calling of any
particular person is not heard by the
others.
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The Electrical Fan.

Among the greatest gifts that elec-
tricity has bestowed on domestic life, is
the incandescent electric light. There
can be little doubt that, when experience
shall have given confidence in its trust-
worthiness, while time shall have ren-
dered its many excellences familiar, it
will be adopted in all households. It
neither consumes nor pollutes the air in
which it shines, whereas tha ordinary
sixteen candle-power gas-burner vitiates
the atmosphere with its products of
combustion to the same extent as the
respiration of five persons. Besides,
those products ultimately injure books,
paintings, and ceilings continually ex-

posed to their influence. As the gas-jet
develops some fifteen times as much
heat as the electric lamp of equivalent
power, the latter adds greatly to the
comfort of a house in warm weather.
In the nursery it is particularly wel-
come, for it requires no matches, can-
not set fire to anything, even if deliber-
ately broken while lit, and effectually
checks the youthful tendency to experi-
ment with fire.

In addition to this, its complete
amenability to control, and submission
to all change of position or equilibrium,
render it everywhere admirably adapted
to the purposes of adornment. Some of
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the most charming effects can be pro-
duced by good taste in the choice of
centres of illumination, together with
appropriate surroundings. In the gmr-
lor an illuminated painted vase, lighted
from within, may vie in attractiveness
with the pictures on the walls, whose
colors are almost as readily appreciated
by incandescent as by day light ; while
opalescent globes of varied shade tone
the brightness everywhere into subdued
harmony. In the billiard-room the table
is brilliantly lit, without danger of soot
or oil marnng the baize, and on the ve-
randa the lamps shine heedless of the
wind. A very pretty effect can be also
produced in conservatories, by suspend-
ed lamps of different colors half-hidden
in the foliage.

The electric light can also be made to
give a very beautiful effect in illuminat-
ing garden fountains. For this purpose
a chamber has to be excavated beneath
them, and immediately under the jet a
thick plate of glass is inserted, water-
tight. An arc-lamp directs its light di-
rectly through this plate into the column
of water rising vertically above it, and the
enclosed air, together with the broken
surfaces of the jet, scatters this light in
all directions, thus giving the liquid the
ap nce of being self-luminous. The
color of the illumination i® varied by
means of tinted slides passed horizontal-
ly beneath the glass plate in the roof of
the vault. A very handsome display of
this description was made at the Paris
Exhibition this year.

The steps in the development of an
incandescent lamp during manufacture
have been traced in the article on
“Electricity in Lighting,” in the issue of
this Magnzine for August, 1889. When
the completed lamp is placed in circuit,
the carbon filament conducts electricity
bat only imperfectly, and the latter thus
requires a certain pressure to force it
through the lamp. The work done in
overcoming the resistance so offered is
developed into heat proportional to the
square of the velocity of flow. The
frictional opposition of a pipe to the

sage of water it conveys, generates

eat at greater rate than the square of

the velocity ; but these two cases of mo-

tion present many analogies, although

the pipe deals with the transmission of
VoL, VII.—18
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matter itself, while the filament deals
with the transmission of a condition of
matter only.

At a certain electrical pressure on the
filament the right quantity of electric-
ity flows through it to bring its tem-
serature to the incandescent point of

ue candle power. At this pressure
the lamp will last probably two thou-
sand five hundred working hours. If
our best microscopes had a magnify-
ing power perhaps ten thousand times
greater than that they now reach, and
it were possible to subject the glow-
ing filament to their examination, we
might expect to find the ultimate parti-
cles or molecules of carbon vibrating
and colliding with an intensity that now
baffles the imagination. We can fancy
that at the surface of the filament an
occasional molecule, projected outward
with more than usual force, would bound
beyond the range of retractive influence,

and be hurled past recall (like the cel-
ebrated projectile of M. Jules Verne)
against the distant inner surface of the

glass globe. Gradually the latter would
be darkened by the thickening meteoric
accumulation, while the filament would
weaken, as its dwindling substance (en-
during such tremendous internal com-
motion) suffered structural decay, until
at some point disruption would ensue,
followed 1mmediately by loss of conduc-
tion and extinction of the light.

The greater the electrical pressure
brought to bear upon the lamp, the
higher the incandescence attained. The
lifetime of a lamp, endowed at the outset
with average vitality, thus depends en-
tirely on its treatment, and can be made
almost what we please, from a few mo-
ments to even many years, according to
the degree of incandescence it is called
upon to produce.

In fitting up a house with the electric
light, a little consideration is required
to obtain the greatest convenience. The
switches by which the lamps are turned
on and off should usually be placed just
inside the door, where they can be
reached on entering or leaving the
apartment. In the bedrooms, however,
they should be suspended from the ceil-
ing in such a manner as to be accessible
on first entry, over a bracket by the
door, and then movable to within easy
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reach of the bedside; or, better still,
there may be two alternative switches—
one at the door and the other by the
bedstead. One test of a well-designed
installation is that the householder
should be able to visit the entire build-
ing, commencing with the hall door,
from attic to cellar and back, without
once being left in the dark, or leaving
lamps burnin% on any floor behind him
as he makes the journey. A good plan,
that has been carried out in more than
one instance, is to have a lamp in
each room under sole and direct control
of the burglar- and fire-alarm systems,
in such a way that the forcing of any
window, or any dangerous excess of tem-

rature, may not only rinithe alarm,
mt also light up the whole house.

In many cases where electricity is not
itself the illuminant, the electric spark
is often adopted for the purpose of
lighting the gas. In theatres, for exam-
ple, a frictional electrical machine is em-
ployed which, when rotated by hand, is
connected in succession to the various
wires leading to different jets or clus-
ters, and the sparks, passing between
two metallic points set close to the
burner, ignite the gas. Similar arrange-
ments on a smaller scale are in house-
hold use. The pull on a pendant chain
or the pressure on a button allows the
current to pass from a battery through
a small induction coil, the spark of which
flashes at the burner.

The most ingenious apparatus of all,
however, is the hand gas-igniter, which,
without any battery, produces a spark
between two points in its tip on the
simple pressure of a button on its side.
This compact instrument is, in fact, an
electrical rotating influence machine
(acting on similar principles to some of
the most powerful generators of high-
tension electricity), and it is difficult to
realize that this safe and simple appa-
ratus can produce sufficient electricity
to light the gas, when the electrical
pressure between the points at the mo-
ment of emitting a spark must be many
times greater than that exerted upon an
incandescent lamp. Its operation de-
pends upon the rotation of an internal
cylinder which causes the initial charge
to be augmented at a rapid and increas-
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ing rate until the tension is sufficient
to create a spark between the opposed
points.

The transmission of power is anoth-
er application of electricity which has
ﬁ::.ctlcally been evolved only within the

t decade, and which is still in its in-
fancy. Its usefulness in the household
is second only to that of illumination.
Ignorant as we still are of the real nat-
ure of this marvellous agent, we know
at least that electricity implies power ; all
the evidences by which we are rendered
sensible of its presence are manifesta-
tions of energy.

The electric motor is the machine by
which electrical power is rendered me-
chanically available. Its principle is en-
tirely magnetic; the pull that a wire con-
veying an electric current is seen to exert
upon a compass needle in its vicinity
being here enormously intensified by
having a large horseshoe electro-magnet
for the compass needle, and many turns
of wire close up within its grasp instead
of the single conductor. The revolving
cylinder of separated copper segments
on which the brushes rest, called the
commutator, is nothing more than an
electric treadmill, by which the current
is cut off each wire in turn as it reaches
the point of most powerful attraction, so
that the current is always kept advanc-
ing toward the magnetic pole, butnever
reaches it [see p. 664, June, and p. 183,
Aug., 1889].

The qualifications which peculiarly
fit the electric motor for household use
are its compactness, perfect control, si-
lence, and cleanliness. It is a wonder-
fully compact piece of mechanism, for,
in domestic sizes it weighs under one
hundred pounds per horse-power, and
its amenability to control is evident
from the fact that the turning of a
switch will stop or start it. One great
secret of this compactness lies in the
fact that the motion is rotary, and not
oscillatory like that of a piston ; hence
the great speed it can attain, as also the
absence of jar and noisein its work. A
small motor may thus become an orna-
ment, as well as a useful instrument. The
illustration on page 105 shows a Diehl mo-
tor attached to a sewing-machinespindle.
In any house supplied with the electric




ELECTRICITY IN THE HOUSEHOLD.

light it is only necessary to connect the
motor with the electric mains, like a
lamp, and turning the switch sets the
machine at work, thereby saving the
hundredth part of a horse-power, which
is the usual amount of energy needed to
drive it by treadle, not to mention the
comfort gained and nerve - force con-
served.

As another example of use and orna-
ment united, circular fans driven by
motors are not uncommon, and are
luxuries in hot weather, when even the
exertion of waving a fan counteracts the
comfort so produced [p. 107].

The electric motor is destined to enter
largely into the operation of elevators
in town-houses, all its good qualities
being in this case shown to advantage.
In dwellings supplied with the electric
light it is only ne to fix in posi-
tion a motor fitted with the requisite

, and connect the same to the
elevator with wire ropes, the power
being taken direct from the electric
mains. In this respect, also, electricity,
as a power-distributor, contrasts favor-
ably with other sources in the reach of
modern engineering. For, if elevators
were to be operated from a central sta-
tion by hydp:auhc power supplied to
each house through pipes, then an ele-
vator in motion would take as much
energy from the station when empty, as
when fully occupied by passengers —
unless, indeed, complicated devices were
introduced to avert this waste. The
electric motor, on the contrary, would,
if properly selected, only draw from the
mains the proporhonal amount of power
required for the load to which it was
subjected, in addition to what little it
expended in overcoming the friction of
its own mechanism, and consequently,
so far as the supply of power was con-
cerned, would be much more economi-
cal

Another suitable task for the electric
motor in country-houses is pumping.
Where water has to be elevated from
wells or cisterns to the attic level
for household distribution, art and
science lend the means, while electricity
supplies the poﬂv:er lm?y thhei Lme of the
rotary pump, the plant, which may be
placed xlx)x the cellar, can be made zvon-
derfully compact and quiet in its per-
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formance. How vivid is the contrast
between this simple apparatus and the
blindfolded horse, that, for the same
purpose, has so often been condemned
to describe endless circles, with a long
trail-beam as radius and a well as cen-
tre. A float in the reservoir above
breaks a contact as soon as the level of
water there has reached the desired lim-
it, and so automatically stops the motor
until further supply is demanded.

In the same way motors have been
applied to lawn-mowers, to et -
sweepers, to shoe-polishers ; and, in fact,
there is no household operation capa-
ble of being mechanically performed, of
which, through the motor, electricity
cannot become the drudge and willing
slave. It has even been applied to serv-
ing at table. A miniature railroad track
runs round the table within easy reach
of each guest, and thence, by ornamented
trestlework, to the wall, disappearing
through a shutter. The dishes, as elec-
trically signalled for by the hostess, are
laid on little trucks fitted with tiny
motors, and are started out from the
pantry to the dinner-table. They stop
automatically before each guest, who,
after assisting himself, presses a button
at his side and so gives the car the im-
petus and right of way to his next
neighbor. The whole journey having
been performed, the cars return silently
to their point of departure.

The electric motor is also perhaps the
most nearly perfect means known of ob-
taining steady, smooth, and continuous
mechanical motlon, and largely, with this
object in view, it has been introduced
into the Edison phonograph, an instru-
ment destined to play the very impor-
tant parts of music preserver, recorder,
and amanuensis in the household of the
future. On the surface of its cylinder
the delicate wavelets that the voice has
impressed sometimes cannot exceed the
fifteen-thousandth part of an inch, and
on their due representation in vibrations
of theair the reproduction of the stored-
up sound has to depend. The electric
motor enables all these to be repro-
duced in a manner that would not be
possible if there was any unsteadiness
or tremor in the movement of the work-
ing parts [p. 108].

The motor also supplies parlor organs



112

with air, and has been applied to auto-
matic pianos. A bright prospect also
opens for the application of electricity
in country-houses, in the direction of ar-
tificial horticulture. Among the condi-
tions that differentiate vegetable and an-
imal life there seems to be this remark-
able fact, that plants do not essentially
require sleep or periods of intermit-
tence in growth and activity. This is
evidenced by the continuous and rapid
growth of plants in the far North during
that brief but happy summer in which
the sun never sets. The electric arc
lamp has been found, by the late Sir
William Siemens and others, to practi-
cally replace the sun in its effects on
plant life, over a somewhat contracted
range, 8o that an extensive conservato
lit by powerful arc lamps would be effi-
ciently supplied for night growth by
some two candle-power per square foot
of area. A hot-house in reality artifi-
cially produces latitude in all respects
save sunlight, which the electric light is
ready, in part at least, to replace.

Public attention has latterly been
drawn to the question of electric heat-
supply to houses, and it has been fre-
quently supposed that the apparent nov-
elty of the plan favored its commercial
success. The fact is, however, that of
all the practical applications of electric-
ity, there are none whose limits and
possibilities are more clearly defined
and better understood than heat distri-
bution, for the simple reason that it has
been attentively studied for the last ten
vears, This is apparent from the fact
that the problem and task of electric
lighting is, primarily and essentially,
electric heating. Almost all the energy
supplied electrically for the purposes of
illumination is dispensed in the form of
heat, and this heat is expended with the
maximum economy that the engineering
of the day permits in maintaining our
carbon filaments at incandescent tem-
perature. Despite the high economy
in the consumption of power that the
electric lamp possesses in comparison
with combustible sources of illumina-
tion, it has lately been shown, by experi-
ments at Cornell University, that only
some five per cent. of this heat is yielded
in rays of light, the remainder (at pres-
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ent essential to securing this result) be-
ing spent in raising the temperature of
the air and surrounding objects. Con-
sequently, whatever improvements the
art of electric lighting may effect in
economizing this large heat expenditure,
and raising it into visible radiance, sci-
ence appears to have determined that
a given supply of electrical power can
only yield the same amount of heat that
it now develops in passing through our
lamps. One form of electric heater
operating within narrow limits might
bring a piece of metal to melting-point,
while another only slightly raised the
temperature of a large volume of water ;
still, the total quantity of heat developed
in each for a given supply of electrical
energy would be precisel

y the same.
The only economy that can be looked

-for in the distribution of heat lies,

therefore, in saving the waste incurred
by forcing electricity through the mains,
and this is a margin that modern engin-
eering has already rendered compara-
tively narrow.

Heat being already distributed elec-
trically on a large scale to houses for
the operation of incandescent lamps,
can be, and already has been, applied
for heating purposes exclusively. The
difficulty of carrying out this plan on a
large scale, in order to replace house-
hold stoves and furnaces, is a purely
economical one. The question ult-
mately reached is, whether labor can be
saved to a community if all the coal
necessary for their heat-supply through
the medium of electricity be burned in
one central station, and the electrical
power so obtained distributed gener-
ally, instead of continuing the wusual
custom of burning the coal in each
house locally. On the one hand, the lo-
cal process of combustion is at present
a wasteful, as well as a dirty one, most
of the heat escaping by the chimneys;
while, on the other hand, the steam-en-
gine is necessary in the central station
to convert the furnace heat into elec-
tricity, and the best modern engines
are only capable of utilizing ten per
cent. of the heat developed from the
combustion of coal under their boilers;
so that, when the machinery and con-
ducting system of mains are taken into

account, the verdict (notwithstanding
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household smoke and waste) has been
hitherto against the economic possibil-
ity of the electrical distribution of heat
on a large scale. But every improve-
ment effected in the machinery for the
conversion of furnace heat into electric-
ity, every advance made in the rogress
of electrical engineering, modifies in
proportion the balance o adva.ntsgea in
this great social problem, and it is well
within the reach of possibility that
electric heating may be as successful at
some future date as electric lighting it-
gelf. Even now there are many occa-
sions where heat is required to be ap-

lied very locally, in culinary ;;30“8,

r instanoe, c{ where the cf) iness
and convenience of the electrical method
might outweigh the objection of slight
extra . The advantage to a man
whose duties call him out during the
night, of being able, from his bedroom,
to set an electric coffee-heater at work
in his dining-room, so that by the time
he is ready to leave the house he finds
hot coffee awaiting him, and all without
arousin person in the house, far
outweighs the three or four cents for
electrical power that the beverage has
probably cost him. Similarly, there are
times when a foot-warmer is worth
many times over the expense of elec-
trically preparing it at a few minutes’
notice.

Both of these commodities are in act-
ual use. The stove is an ornamental
case enclosing a coffee-pot, or, in another
form, it may be a kettle in an asbestos
hmng round which circulate coils of

e of the electric current
throngh mg oils generating the heat.

In one convenient form the current that
would feed fifteen ordinary incandescent
lamps will produce hot coffee in ten
minutes.

For the working of all the electrical
household appliances that have been
mentioned, some source of electrical sup-
Ply is, of course, required, and the best
to adopt must depend upon the posi-
tion of the house, its size, and the pre-
-cise amount of duty that electricity will
perform in it e different bell-an-
nunciator and alarm systems generally
require surprisingly little power to
operate them, and no difficulty will be
found in supplying each system from a
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battery ; or it may even be possible to
let one battery suffice for all. Three
or four cells of the Leclanché type will
sometimes work a bell system continu-
ously for two years without any atten-
tion, but it is always well to replenish
a battery in time before its activity is
exhausted, lest at some important mo-
ment it fail in its duty.

When, however, it is desired to supply
a house with electric light, heat, or mo-
tive power, batteries for these purposes,
unless on a very small scale, are y
to be recommended. In the first place
they would necessarily be troublesome
to maintain, and in the second they
would, in the resent state of the art, be
very costly. Power is obtained from a
battery by the slow combustion of the
zinc in its plates, and as metallic zinc is
not found like coal, read£ prepared in
nature, the process for ta.xmng it is
by comparison expensive. Probably no
battery in existence can furnish elec-
trical power at theoretically less than
twenty-five cents per horse-power per
hour in material alone, while actually
the best cost, as a rule, ﬁfty cents; and
a horse-power is well applied locally if
it gives illumination equvalent to two
hundred candles. The only prospect
that seems open to the extended success-
ful application of the primary battery to
light and power is in the possibility of
1ts chexmcally rodumng,m its work,

ﬁ:ch have y or indi-
ia oommercml value. If this end,
which has long been striven for, could
be successfully attained, and a sufficient-
ilarge market found for the produce,
the battery might come forward as the
most advantageous source of electrical
supply.

At present, however, recourse is had
to mechanical sources of electricity—
dynamo-machines driven by steam-en-

es—and it is no exaggeration to say
that the practical success of electric
lighting is due to the dynamo-machine
as a source of electric supply.

In towns electric lighting from cen-
tral stations is developing so rapidly
that it is now very generally possible
to obtain electricity from street mains
like gas or water—a plan that will al-
ways be more economical and convenient
than local production. Large buildings,
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or groups of buildings, may sometimes
be lighted advantageously by a local
plant, but for a town dwelling a sepa-
rate engine and dynamo is generally out
of the question. The t convenience
attending electrical supply from street
mains is the absence of all batteries and
their attendant requirements. The ar-
rangement of the different interior sys-
tems on this plan is illustrated in the

accompanying diagram.
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coils of wire and bottles beneath. The
proportions of these are so arranged
that the strips conduct, let us say, one
thousand times better than the coils
and bottles, and, as electricity always
divides between two paths in the exact
ratio of their conductivity, the quantity
which passes through the strips will be
just one thousand times as great as
that passing though the bottles. These
latter are filled with a weak solution of

zinc sulphate, and each con-

{1

tains two zinc plates about
one inch square. In obedi-
ence to laws discovered by
Michael Faraday, fifty-five
years ago, the electricity
which passes through this
bottle from one zinc plate

/ across to the other through
the solution, causes a cer-
tain quantity of zinc to be

Cub by dissolved from the plate it

leaves, and the same quan-
tity to be deposited on the
plate it reaches—the quan-
tity of metal so transferred
bearing an invariable known
ratio to the electricity that
has passed. These bottles
are removed and replaced
every month, and the change
of weight in the dried plates
compared after the lapse of
that term. The amount of
zinc found to have been
transferred then determines
the quantity of electricity
that has passed through the
bottle, and one thousand

times this quantity has en-

Plan of Wiring a House for its Various Electrical Appliances.

It will be reen that the house mains are connected throagh an elec-
tricity meter direct with the street ma'ns ; that the lamps, heaters, and
moto:s, wherever they may be situated, are operated directly from the
house mains or their ult!mate ramifications ; while the annunciator, clock,
and ala m systems a-eall o) from submains connected to the central
mains through simple regulating cofls of wire, resistances. Their
object {s to reduce the electrical pressuze on these subsystems to the

tered the house through the
metal strips during that
time. There is thus no ma-
chinery to get out of order,
no moving parts to clog, or
friction to overcome, and

desired lmit for their effective operation, since the whole electrical sup-
ly they need probably does not exceed that given to one incandesce
mp_burning continuously. In this way e.ectrical economy is obtained

and the safety of the more delicate apparatus insured.

The diagram shows that the house
mains receive their supply through a
meter which keeps a register of all the
electricity traversing it. The electric-
ity on entering the meter has two
paths open to it, one by wavy metal
strips above, and the other through

nt  with the bottles exchanged
every month the meter itself
is almost imperishable.

For country-houses beyond the lim-
its of central station distribution, elec-
tricity must be locally produced to fur-
nish light and power. For installations
not exceeding fifty lamps, the gas-en-
gine advantageously replaces steam when
coal gas is obtainable at a moderate
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rate, as there is then no boiler, and less
attention is also required. A gas-en-
gine and dynamo in a barn or neigh-
boring outhouse form a very convenient
electrical supply, and, as a matter of
fact, a given quantity of gas so burned
in a good engine, not only expends its
vitiating products of combustion out of
doors, but will also yield from twenty-
five to thirty per cent. more illumination
through the medium of electricity than
when furnishing light directly. That
is to say, the electric lamp is so much
more economical in energy that it gives
this excess notwithstanding the neces-
sary loss in the engine and dynamo in-
herent to the conversion of heat into
electrical power.

The mistake is sometimes committed
of sealing up wires in the plastering of
walls, as though they were not liable to
a mortality from wgich even the elec-
tricity they convey does not render them
exempt. It is certainly best to have
wires placed out of sight, but where ac-
cess to them can always be had if
needed ; and generally, if an electric
system is worth introducing into a
household, it is worth carrying out, not
lavishly, but thoroughly and well. Itis
also unfair to suppose that an appliance
needs no supervision or repair because
it is electrical. Every such instrument is
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essentially of mechanical nature and in-
evitably subject to the requirements our
knowledge of mechanism leads us to
expect. On the other hand, when prop-
er care and judgment have been exer-
cised upon the introduction of these ap-
pliances, the superiority of electricity
for domestic purposes over every other
known power (even in the matter of in-
dependence from supervision) is incon-
testibly exemplified.

Nor is it to be supposed that any of
the applications above alluded to are
visionary, for all are in actual use. Some
are still regarded in the light of luxu-
ries, it i8 true, but almost all necessaries
were once in that favored class. Even
tobacco is regarded to-day as a neces-
sity of existence, and if }nstory tells
truly, table knives and forks were lux-
uries of the most extravagant type two
hundred years ago.

Comndermg, then, that the household
is in itself the condensed history of a
nation’s past, the centre of its pres-
ent, and the cradle of its future, it is
doubtful whether, among the many
triumphs of the age that electricity may
claim, any can be quoted of brighter re-
nown than the rapid progress it has al-
ready made in the cultivation of the arts
of life, and its adaptation to the needs
and graces of the household.

THE LOST PLANT.
(A CONSULAR EXPERIENCE.)

By Jobn Pierson.

HAT evening we were playing whist
at the Governor’s house, as we had
the habit of doing two or three

times a week. I bhad as partner my
French co e, M. Dorat, still a young
man, who arrived in the island as
consul two or three months before. I
bad not seen very much of him, for it
was the season of the year when we old
fellows foel disinclined to much move-
ment ; with the exception of an occa-
sional outing in a boat, or on a donkey,
I had confined myself chiefly to my
books and my garden. With most of
us our gardens were great sources of

.erally vain hope

amusement and delight. There was
always a pleasurable excitement when a
new package of seeds arrived from Eu-
rope—for everything grew so well and
fast ; and many were the tin-boxes of
bulbs and plants imported in the gen-
that something new
might possibly be found. No one was
contented with the productions of the
island ; we all wanted something differ-
ent. Each had his own little fad, and
mine was to reproduce in this troplca.l
country an old-fashioned En sh

den, with its hollyhocks and urs,
ita columbines and daffodils, its lavender



