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the conditions named, is evidently due to thair passing thiough
the magnetic Lruit, of, s it 1s usually termed, cutung the lines
of force.  Where an electro-magnet s exated, a magnete field,
a magnetic crcunt, or magnetic hines of force, whichever term
be preferted, 1s created , and the secondary wire lying in their
path, an EMFL s genesated it The comerse takes place
when the primary crcuit s brohen , awd this applies to all cases
of clectro-magnetie anduction. .\ magnetie areut s ether
created, brohen, o vaned, and i cach conductor lywg m the
path of the aircuit, an E.M.F. is gencerted.

From the above 1t naturally follows, that w conductors which
run parallel to the directions of lines of force, no EDMLF. 1
generated , and so it happens that no induction takes place
between two wires crossing cich other at right angles.

For effeutne induction, where the secondary current 1s to be
used apart from primary , as m induction coils used for expen-
mental purposes, for telephone transuntters, for the transformers
now being introduced into electric hghting , the primary and
secondary coils must be msulated from cach other, and the
insulation should be proportionate to the E.M.F.s generated.
With mduction coils, by wrapping a long length of secondary
wire round a shorter length of primary, itis possible to generate
very high E.MF.s in the former, using only very low EM.Fisin
the latter ; cach coil of the secondary that is brought within the
influence of the lines of force adding to the E.M.F.s generated,
Where high E.M.F.s are generated, and used for the purposes
of clectric light distribution, being comverted mto low E.M.Fs
at the pomt of consumption, great care wust be taken tomsulate
fully between the coils, or the inductive action will be destroyed
1o 2 large extent, and may gie nse o sertous accdents.

But though, where it is desired to use electrical induction as
a scrvant, it is necessary to insulate the two coils from each
other, induction will take place nevertheless without any insula-
tion. One case has been given, where the coils of an clectro.
magnet generate an EMF. by acting inductively on each other;
coils even are not necessary for induction.  But it will ke
place within a wire itself.

Exach portion of a conductor acts as a separate wire.  Thus,
a copper rod half an wnchn diameter may be taken to consist
of a number of sinall wires all grouped round a centre ; and as
appaiently the first action of a current is mainly confined to the
surface of a conductor, induction takes place between the
outer wires, s0 to speak, and the inher, giving rise to many
puzzling phenomena in connection with dynamo construction,
and with lightning discharges ; about which something will
probably be said later on, Prof. Oliver Lodge’s recent investiga.

“tions having considerably modified our ideas with tegard to the
Iatter.

ELECTRIC CRANES.’

By Rucinann Borvox,

THE use of hoisting machinery forms a subject of interest to
many engineess, while the question of its cconomics is of even
deeper interest to all thuse engaged in the transport or move-
ment of matenals.  The application of electiicity to this particu-
lar purposc is one that at first sight may not present great ap-
parent advantage, but a consideration of the conditions o be
fuliilled will, un the contrary, show that there s no more suitable
conjunction of force and duty, and cven ut the present stage,
no purchaser of hoisting machinery can afford 10 disregard the
claims of the conveyunce of power by clectricity, fer reasons
which the authoer hopes, succmtly, to show,
There are three considerations which present themselves, and
which, if answeared aftirmatively, cover the whole subject.
Naturally, the pnmary one i,
1. Ity comparative economy,

The second n order s,
2. Its supenor menin

The only remaumng conmderanion being,
3. Its practicability

Under the first we have to look mto a few of the figutes of
electne and steatn motars on cranes

Now, an clectric motor s in uself a most economical trans-
mitter of power, 1ts cificiency running as high as 9o per cent. 1n

t egular work, and if worked under proper conditions, its life
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may be as long as that of any ordinary steam engine, while
under the speaal safeguards designed by the asthor s durabibny
would be far more prolonged.  But the power must necessanly
be generated and conveyed to ths motor, and so the question
of the economy of the generating dynamo and the power tha
drives it comes into guestion.  Such directly-connected engines
and dy namos as are used on board shup, and i numerous central.
statin nstallations on land, have repeatedly gonen a umted
effivency of over 8o per cent. of the horse-power of the steum
in the cylinder,

There are a far greater number of cases, however, where such
a dynamo would receive its motion direct from a shaft driven by
a larger engine, and in such a case an even superior 1esult night
be relied upon. 1t would, in fuct, be safe to assume an output
of 85 per cent. of the actual power put on to the dynamo pulley,
in the shape of clectrical foree, and as, in the case of shop cranes,
or whatf cranes, they would not be remotely situated from the
generating dynamo, the loss in transmission would be small and
can be stated at 1 per cent. to 2 per cent. only.

In the case of a large dock, with cranes situated at all parts,
there would be greater distances to be dealt with, but even these
would not exceed the limits of ordinary low-tension circuits, and
the system would show a very favorable comparison in losses
by transmission, as against the distribution of hydraulic power.

For all ordinary conditions, then, we may deal with the
following figures :

One h, p. putmto dynamo results ... .ouvn. oo .85 of 1 h.p.
Lass by lows in trausmission two per cent... ........... 000850l *

Ausofabp

Leaving the force pnt mto motor as. .o veeeeen. venns.
.75730f 1 h.p

Output of motor go ver cent. =
Or a total loss of less than 235 per cent.

Now take the comparative case of a steam driven crane, siay
of two tons power, having two cylinders each §% in. diameter by
8 m. stroke, running at 130 revolutions per minute. Such en-
wines are on full work linked up to cut off steam «s late as 3§ to
3 of the strake, and thus exhaust their steam at a considerable
pressute.  The usual boiler pressurcis 70 1bs,, maintained at an
average of about 65 Ibs., and wire drawn by pipes and connec-
tions to, say, 6o Ibs. initial pressure. Under above conditions
they indicate about 1424 horse-power, but their consumption of
steam 1s very considerable, and cannot be assumed at less than
35 lbs. per horse-power per hour.  An excellent authority gave,
recently, instances of such small high-speed engines absorbing
over o lbs. per horse power per hour. The net cfficiency
is stilt ‘further reduzed by the inteinal friction of the machines,
which even, in good engines would average 15 per cent., so that
we arrive at a final efficiency of these enzines used s motors
on cranes of not motre than 60 per cent.

On all simall steam crancs, however, there s a further waste
in the boilers, which, being small and of the vertical type,
are far from economical in 1aising steam, and habitually consume
5 ta7 Ibs. of fuel per horse-power per hour.  In practice no
crane is ever continually at work, and during the periods of
lowaiing, changing jear and stops, &c., the fuel continues to
bum, and there is also the cost of fuel and labor of raising
steam in tne morming for the day’s wark.

Itis customary among crane builders to construct the boilers
of steam cranes @ good deal sinaller than would be necessary
if the engines were in constant running ; the pain in pressure
durinyg the stops and changes mentioned compensating the loss
of pressure during working, and the steam gauge is conzequently
constantly on the move.  Now, against these figures we should
have, in the case of a direct-driven dynamo, a better engine
nmning with an earlier cut-off, and also necessary steun more
cconomically raised. The motor when the crane is standing
wiastes no power, and the dynamo may be shut down or started
at short notice.  The crane driver nced pay no attention to the
cranc when standing idle, and he starts without delay in the
morming, the power being derived fiom the shop boilers. There
would thus appear to be a very decided economy in fiuvor of
clectne crances, as agamst steam-driven machines. In the case
of overhead travellers, there s the saving due to the absence
of long square shafts runming 1in movable bearings, and which,
together with the cotton or wire ropes 1n rope-driven cranes, are
kept constantly runming cven when the crane is out of use.

Lines of force that have the same direction repel each other, while if they
have oppasite dircctions they attract cach other.



