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mechanical form by the secondl, leaving ont of consideration
frictional losses, which latter need uot be great considering
that a dynamo.machive had only one moving puwt well
balanced, and acted upon along its entire circumterence by
propelling force.  Jacobt had proved, many years ago, that the

maximum efliciency ot a magnetoceleetriv engine was obtainei
when
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which law had been geuerally constiued, by Verdet | Pheorie
Mechanique de Ia Chaleur) and athers, t5 mean that onehalf
was the maximuin theoretical efliciency obtainable in electric
trapsmission of power, and that one-half of the current must
be necessarily wasted or turnced tuto heat. The lecturer could
aever be reconciled to a law necessitating stueh a waste ol
energy, and had maintained, without disputing the ac nriey
of Jacobi’s law, that it had reference really to the condition
of maximum work accomplishi ! with a given imaclune whereas
itg eflicieney must be governed by the cpnation
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From thix it folloved that the maximam viehl'was ob qjned
when two dynamo.machiues (of sinnlar construction) rotat=d
nearly at the same speed, but that under these conditions the
amounit of force transmitted was a mnuwnum  Practically the
best condition of working conwisted in giving to the primary
machine such proportions as to produce & current of the same
magnitude, but of 50 por cent. greater electro-motive force
than the secondary; by adopting such an arrangement, as
mwuch as 50 per cent. of the power imparted to the prumary
could be practically received from the secoudary wachine at a
distance of sereral mles. Professor Silvanus Thompson, in
his recent Cantor Loctures, had shown an ingenious graphical
method of proving these important funmlamental laws.

The possibility ot transmitting power electrically was so
obvious that suggestions to that effect had been frequently
made since the days of Volta, by Ritchie, Jacobi, Henrv, Page,
Hijorth and others ; but it was only in recent vears that such
transmission had heen rendered prictically feasible.

Just six years ago, when delivering his presid-ntial address
to the Iron and Steel lnstitute, the lecturer had Loldly sug.
grsted that ““time will probably reveal to» us effectual weans of
carrying power to grest mistances, but 1 cannot refrain from
alluding to one winch is, 1 my opinion, worthy of considera-
t on, namely, the electrical conductor. Suppose water-power
10 e employed to give motion to a dvnamo-electrieal machane,
a very powerful electnical cuntent will be the reenle, which
may Le carried to a great distance, theough a large metallic
conductar, and then be made to impart wotion to electro.
maguetic engnes, to iguore the carbom points of electric lamps,
or to effect the separation of metals from their combinations.
A copper rod 3 fuches in dianietor would be capable of trans.
mitting 1,600 horse-power a distance of say 30 miles, an
amount suflicient to supply one quarter of a million candle.
yower, which would sullice t» illuminate a moderately sized
town. This suegestion had heen much criticised at the time,
when it was st I thoughs that clectncity was incarable of being
massed s0 as to deal with mauy horse-power of ol ct, and the
sisc of conductor he _had proposed was also cousidered wholly
inadequate. It would be interesting to test this early calcu-
lation by recent expenience. Mr. Mareel Doprez had, it is
well known, lately succeeded in transmtting as muchas3 u 1.
to a distance of 40 kilometres «23 niles) through a pair of
ordinar~ telegraph wires at 4™ diameter The results so
obtained hiad been carefully noted by Mr. Tresca, and had been
communicated 2 fuituight ago to the French Academy ot
Science. Taking the nlative conductivity of iron wire em.
ploycd by Deprez, and the 3anch rod proposed by the lecturer,
the amount ot power that could be transmitted through the
latter would be about 4,utv 1.1, But Deprez had cmployed
a motor-dynamo of 2,0u8 Volts, and was contented with =
yield of 32 per cent. only of the power smparted to the primary
machine, whereas hie had saleulated at the time upon an electro-
motive force of Huu Volts, and upon a veturn of at least
40 per cent, of the energy 1mparted.  le had been anvious,
indeed, not to overstate the ease, and if lie were now asked
what size of conductar he would recommend, he should say
S.inch copprr rad.  In March, 1878, when delivering oue of
the Science Lectures at Glasgow, he said that a 2.inch rad
could be iz le to accomplish the object proposed, becsuse he
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had by that time concaived the possibility of employing a
ncurrent of at least 1,000 Volts. Sir Williat Thomson had
at ance accepted these views, and with the conceptive ingen-
uity peculiarto himself, had gone far beyond him, in showing
before the Darliamentary Electric Light Com mittee of 1879,
that througha copper wire of only 3-inch diameter, 21,000 i.r.
might be conveyed to a distauce of 300 miles with a enrrent of
an wtensity of 80,000 Volts, T'he time migut come when such
a envrent conld be dealt with, having a striking distauce of
abont 2 feet in air, but then, probably, a very practical law
entunctated by Sir Wilham Thomson wounld be infringed. This
was ta the effect that electricity was conveyed at the cheapest
rate thronzh a conductor, the cost of which was such that the
annual mterest upon the money expeuded equalled the annual
eapenditure in producing the power to be conveyed. 1t
appeared that Mr. Deprez nad not followed this lawin making
his recent installations,

Sir William Avms roug was probably first to take practical
advautag  of these suggestions in hghting his house at Crag.
i duting night time, and working Jus lathe and saw beuch
during the day, by poner transmitted through » wire from a
waterlull nearly a mile distant from his mansion.  The leetu.
rer had also accomplisheu the several objectz of pumping
water, entting wood, hay, and swedes, of lighting his louse,
and of carrying on ¢ xperiments i electro-horticulture from a
cotupon sentre of steam power. The results had been most
satisfactory . the whole of the manageaent had been 1n the
hands of a gardener and of labourers who were without pre-
vious knowledge of dlectricity, and the only repairs that had
bicen found necessary wete one renewal of the commutators,
and an occasional change of metallic contact brushes.

An interesting application of eleetric transmission to cranes,
by Dr. Hopkinson, was shown in operation.

Amongst the minmerous other applications of the electrical
transmission of power, that to electrical railways, first exhi-
t-d by Dr Werner Siemens, 'at the Berlin Exhilntion of
1579, had created more than ordinary public attention.  Jn it
the enrrent praduced hy a dyaamo-machine, fixed a2t a con-
venient station and Jdriven by . steam engine or other motor,
was conveved to a dynamo placed npon the moving car,
through a central il supvorted upon insnlating-blocks of
wood, the two working-mils serving to convey the return cur.
vt The line was 90¢ yands long, of 2-feet guage, and the
moving car served its purpose of camning twenty per-ony
through the exhibition each tnip.  The success of this expen.
ment soun led to the layiug of the Lichterfelde line, in which
both muls were placed npon insulating slespers, so that the
one «erved its the conveyauce of the current from the power
<tation to the moving car, and the other for ¢ wnpleting the
return cicemit. ThisTine had o gnage of 3 oot 3 imches, was
was 2,500 vards in length, and was worked by two dyname-
machines. developing an aggregate eurrent of 9,000 Watts,
equal to 1211.r It had now been i constant operaton since
the 16th of May, 1881, and had never fuled in accomphshing
i< daily trffic. A line 3 a kitoweter iu length, but of 4 feet
$3inch gnage, was established by a lecturer at Pans an eon.
neciion with the Electric Exhittion of 1881 In this case
two suspended conductors i the torm of hotlow tub 3 with a
longitndmnal slit were adopted, the contart beang made by
metallic bolts dmwn through these shit tub s, and  connected
with the dynamo-machine on the moving eav by copper ropes
paseng thrangh the rool.  Ou (s hne 45,000 p ssengers were
conveved within the short peniod of three weeks.

An eleetrie tramway, 6 miles in length, had just been com-
eted, connecting Portrush with Bush Mills, i the north of

relandd. in the wstallation of which the lecturer was aided by
Mr. Teaill. as Eugineer of the Company, by Mr. Alexander
Siemens, and by Dr. E. Hopkinson. vepresenting his firm.  In
thic instance the two rails, 3 feet apart, were not insulated
fromw the ground, but were joined elestncally by means of
opper stanles aud formed the return eivemt, the eurrent beng
canveyed 1o the car through a T iron placed upon short stan-
darde, and insulated by means of insulite cops. For the
present the power was produced by a steam engwne at Port-
Tush, giving motion t» a shunt-wound dynamo of 15,000
Warts 20 1.r., bud armangements were i progress to utihze
i waterfall of ample power near Binh Mills, by means of three
turhines of 30 1.1, each. now in course of errction. The
warking-speed of this line was restricted by the Board of
Trade 10 10 miles an hour, which was readily obtawned,
altheugh the gradients of the lina were decidedly un favourable,
including an incline of 2 mles in length at a gradient of 1
i 35, It was intended to extend the line 6 miles beyond
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