THE MAGNETO.ELECTRIC TELEGRAPH.

CHAPTER XIX.

Applieation of Magnete-Eleotrieity to Telographing—[ts Advantages—Deseripe
tion of Henley's Apparntns—The Brights' Apparcsbus—Is Comporative
Calority.

APPLICATION OF MAGKNETO-ELECTRICITY TO TELEGRATHING.

Tue mogneto-electrie telegraph is a needle system, It is
praciieally employed on the lines of the Magneiie Company
in Great Britain,  The Messrs. Bright having tried magneto-
electricity, most faithfully, on the lines of their company for
saveral years past, commenid 1t as of superior utility.  They in-
formed e, that a pair of magnets, costing at Sheffield 30z,
and perhaps 40s, 1o 458, aceording to finish, will send a strong
ourrent on g well-insulated pole line for 200 miles, and on an
underground wire above logomila& Weak signals had been
received on 250 miles underground wires, while on the same
lines, a batery of six twelve-cells, was necessary to perform
the worl, at a cost of £7, 10, hesides the cost of renewals,

A magnet, if the keepers are put on when the instrument is
not in use, will refain its mognefism for an indefinite time.
‘They had worked magnets two and three years without remag-
ne-tiziui them, The experiments made with magneto-eloc.
tricity by these genilemen, establish the practicability of its
application to telegraphing ; in this, however, there is a differ-
ence of opinion among scientifio telegraphers. My, Bakewall,
in his late worle on electricity, asserts, that electricity generated
i this manner i= small in quantity, and of comparatively great
intemsity, therafore more liable to be diverted from this cirenit
by imperfect insulation ; and as another objection to this form
u{‘! telegraph, he states, that the needls sends signals in one
direction culy, Two esromunicating wires are conseguently
reqired to obtain the same combination of deflections thet
enn ba given with a zingle wire, when a voltaic eurrent is
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THE MAGNETO-ELECTRIC TELEGRAPH, 287

transmitted.  The great advantage, however, of this systein
iz, that it dispenzes with the nss of voltaic batteries, which are
troublesome and expensive ; but it remains a question to be
determined by practical experience, whether this advantage
is snfficient to connterbalanes the objections attending the nse
of magneto-electrieity.

The Magnetiec Company have several thousand miles of wires,
on all of which this system is used, and the hrothers Bright,
who have been engaged in that company’s service for some
gix years, coneur in the opinion of its snperiovity over the vol-
taic telegraphs,

It would be uninst, not to fairly consider the opinions of

_such experts as have expressed their admiration or approval
of magneto-electricity for t&lgﬁmphic purposes.  In America,
but few irials have been o on the telegraph lines to nse
this species of eleetricity, but of these trials reference will be
found elsewhers in this book. On the continent of Europe,
there are no lines employing it.  In Great Britain, 1t has only
been snceessfully wsed on the Magnetic Company’s lines,
as hereinhefore stated.  Without further comment, 1 will give

Fig. lr
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ita advantoges, and a deseription of the apparains as fornished
me by Mr. Henley, one of inventors.

Fig. 1 is a representation of Mr. Henley's instrument, as
nsed in the oifice for telegraphic service. Hefore giving a de-
soription of this very simple apparatus, T will present the ad-
vantages claimed for it by the inventor, which are as follows:

ADVANTAGER OF MAGNETIC OVER VOLTAIC ELECTRICITY,

1=, Capability of working withont expense, exeept first cost.

2d. Being always ready for instantuse, however long it may
have remained inactive,

3d. From its simple construction (being eatively free from
all clockwork or complieated movements, and alse fram all
apparatus found in nther telegraphs for eniting off or revers-
ing the elestric current), it cannot get ont of order.

4th, The magnetie needle vsed for the indieations being
freely suspended on a vertical axis, withont springs or weight
of any kind to keep it in the neutral position, and being sub.
jected to the enevgetic action of an electro-magnet instead of
wire coils, moves with a much less electric force than any other
telagraph whatever ; it, therefore, follows, from the well-known
fact of the great dimiontion of the power of the enrrent in
pazsing throngh long conductors, that this telegraph will work
at a greater distanee, or throngh a greater resistance, than anﬁ
other, the distanes at which any telegraph will work throng
a given sized wire being in an exact ratio with the electrio
foree required to work such telegraph, Thers have been many
ingenious contrivances made which would work beantifully in
atoom, but are totally useless when practically tried hetween
distant stations. Another severs test of the eapability of a
telegraph iz a damp state of the atmosphers, especially when
the earth is used {as it always is now) as part of the cirenit.
Every sapporting post, when its earthenware insulators be-
come covered with moisture, conveys a great part of the cur-
rent to the earth, but from experiments tried on the Bouth
Devon railway (known to be the worst insulated line in the
kingdom), and in the most unfavorable weather, the magneto-
electrie cnreent from this machine was found to pass the whole
distance of the line, and also throngh a great length of fine
wire at each station, without any loss whatever ; this arises,
not from the eleetvicity being of a different kind, but from its
guantity and intensity being so adjusted that the wet posts
shonld offer more resistance than the whole length of the
metallie wire. In addition to this appavatns never requir-
ing remewal, w very important faet is the small space re-
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gquired ; the magneto-electric telegraph, 15 inches long by 4
inches wide, will iransinit a curcent; moch farther than twelve
24-cell battenies, ccoupying o space of 193 syoore feet.

Tig, 2.

DEECRIFTION OF HENLEY'S APPARATUS,

Fach instrument has two parts, one for prodoeing the cur-
rent and fransmitting it in the required divection, and the other
for raceiving 1t from a distant station, The first consists of
two compound permanent bar magnets a 4, abont 10 inches
fong, placed in o hovizental pesifion parvallel with each other,
about an inch epart; at each end is suspended, on separate
axles, n 2oft iron armatere, on the aylinders of which are wound
long eoils of fine copper wire covered with cotton, 8 . Hoch
pair of coils forming one armainre, is conneeted by ane end of
the wire of each coil—the other end of each is eavried thyough
the axle (but insalated from it} to the base in twospirals, The
wires pass under the base, one end of cach goes to the electro-
magnet of itz own dinl, and thence to the line and through
the distant instrument until it cormmunicates with the earth;
the other is led direct to the earth, connections being made by
the terminals at the back of the instrument. The other avma-
tore mnd iis conneciions are just the same, and answer the
same purposs with the other side of the dial.  The armatores
are moved by levers, ¢ ¢, the ends of which pass throngh the
anter case for the convenience of working ; thelr motion is
limited by Indin-rubber stops fixed on the hrass casting on
which the magnets are placed and the axles suspended.  The
ends of the magnets are coverad with soft iron caps projecting
inward so as to bring the poles within abont half an inch of
pach other: these soft iron poles increase the power of the mag-
nets greatly, besides which they will condense the whole power
of the magnet at any particular point. The second or receiv-
ing part of the instrament consists of a dial monnted on four
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pillars in an inclined position, this being the oot foe veading
the indications, hesides reducing the fricticn «f iho needls
pivots to one twentleth part.  Under the disl {wo eleciro-
magnets, b b are fixed, one for each needle. 1t may be men-
tioned, that electro-mmagnets have been attempted 1o be uszed
before for deflecting the needle, by placing one end of the needls
between the poles of the magnet, but never sueceeded, owing
to the residual magnetisin loft after the battery current had
ceased.  This was always sufficient to keep the needls de-
fleeted, except they made it very heavy at the hottom, or used
a strong spring to keep it in the upright position; it then re-
Fig & quired a strong curvent to overcome thet resistanee,
and the spring or welght vequired adjusting aeeord-

ing to the strength of the batfery, or the state of the

weather, In the magmeto-clectric telegraph two

pieces of soft ronare placed on the poles of the elec.
tro-tagnat of azemicirenlar shope, which thus forms

fonr poles.  (See fiz, 3.) Within these is suspended 2 mag-
netic needle, the axis of which i= prolonged thvough the dial,

carrying sn index or pointer.  This, as well ps magnetio
needle, s limited in its moetion by stops on the dial,
Fig. 4. Figs, 4 and & rvepresent the magnetic

needle, and  the horns of the magpet. On
pressing down the lever, the ends of the ar-
matnre change place with respect tothe poles
o . o) of the magnet. This produces a ecurrent of
) electricityin the avmature, and throngh the eir-

ouit, which, passing round the wire on the elee-

ST E tro-magnet, causes itto become magnetio. As
shown in the diagram, fig, 4, there are then

Fig, 6. fomr distinet forees acting on

the needle to deflect it in the
position shown ; the two south
poles of  the eleotro magnet
attracting one end of the nee-
dle, and repelling the other,
and the two north poles the
same  with the  other  end
While the handle is kept dewn,
although ne cleciricity is pass-
ing, the needle is kept deflect-
ed by the residunl magnetism
in the horns,  Oa allowing the
ever to veturn by the ferce

| of the spring on the base, the
ends of the armatores and
mazmets amin change places,

Wl &
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anla current of electricity is produced in the opposite direc-
tion, which entirely neutralizes the residual magnetism, and
then reverses the poles of the electro-mammet, bringing the nee-
dia o the opEusit.a side; but in the single-peedle telegraph, the
armaturs takes a midway position between the poles, which
has the effeet of nentralizing the residual magnetism only. Fig.
i represents the elestro-magoaets, with the horns attachel.

In the ordinary needle telegraph, a diamond-shaped g, o
nzadle is snspanded within coils of wire, (See fiz. 6.) p il
On the passing of an electric current the needls has a [0
tandency to move atrightangles to the wire. When a lash
of lightuing strikes the wires, the needle cannot move
guickly enough, but the poles move, that is to say, the polarity
of the neadle is placed at right angles to its former position ;
eonszquently, on the passing of thy battery current, it has a
tandency € remain stationary ; in this way 200 or 300 miles
of talageaph are rendervad inoperative ina single mght.  On in-
sazching Ei.n magneto-slectria felegraph, it will be obvions this
eannat ozour—iha lighfning in passing thromgh the instrment
will not act primarily on the neadle, but sscondarily by the
elactro-magnet; this beeomning maenetie will deflect the nee-
Ale if the eurrent is passed in one direction, and if in the other
will have a tendeney to retain it in its ovdinary position ; and
if any change oceurs, it would be by the needls becoming
stronzer.  Should the telegraph remain o long time ont of ac-
tion, the horus of the eleciro-magnet forin keepears fo the nee-
dle, and maintain its power: and, likewise, by the arrange.
ment of armatinres and permanent bar roagnets, the latter will
always retain their power; the poles ave brought so near
together, that the armatore bafore leaving one magnet is on the
othier. This arrangement gives three advantages : the magnets
always have the protection of & soft iron keeper, and the two
currants produeed by leaving one magnet and approaching the
othar, ars combined in ona, doubling the streug‘tgl and duration
of the enrvent ; and it is evident, if the magnets were farther
apart, when the armatnre was quite free of both poles, it would
alfer the magnetio character of the other armatnrve, and thos
produnee a enrrent in it, and move the wrong needle,

The signals are indicated on the dial by the separata or emn-
hined motions of the two neadles, for instance, a, B, and o,
ara szparately indioated by one, two, and three motions of the
laft needle; », v, and g, by eimilar motions of the right nee-
die s a, one left and one vight: u, ons left and two richt 1,
i, by the reversed motions of the needlas; for the remainder of
the letters, the simultanesus motions of both needles are used
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in addition to one or more of either needle ; marks are placed
on the dial near eaeh letter, to indieats what mofions ave re-
uired for it: two marks meefing at the bottor like the letter
v, signifies the simultaneous motion of both needles,

DESCRIFTION OF THE BRIGHTS APPARATUS,

The Magnetic Telegraph Company, under the able abminis-
tration of the distinguished telegraph electricians, the brothers
Bright, have on its lines an instrament operated by magneto-
eleciricity, invented by those gentlemen, In prineiple it is the
needle telegraph, worked by ie indnetive influenee exercised
by magnets upon electro-magnetic coils, when placed in propin-
quity fo the poles of the permanent magneis. Flg. 7 repres
sents this apparatos,

This instrument is placed uwpen an ordinary table, before
which the operator sits; letiers o @ represent the compound
horseshos magnets, formed of steel, and sovewed to 7. These
which I have fraquently seen in England and Seotland, in the
offices of this company, have magnets abont 15 inehes from
the poles to the back or hend, abont 5 inches in height, made
of 12 plates, and in breadth abont 1§ inches ; & band 3 0 are
induetion coils attached fo the axles moved by the handles ¢ e
The operator placing his hands on ¢ ¢, by depressing and el
evating them, a ourrent of electricity is genarated.  One of the
wires terminating each pair of the induetive coils, is connected
to an insulated cam ¢ the other end of each pair of coils is con-
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dueted direetly to the earth: e ¢, the metallic cams, ave insula-
ted from the axles to which they ave aitached by ivory plates;
1 f ave two springs eomnected with the line wires, and resting
against the sorews of the bearings o g, which are bridge pieces,
in conpection with the indieating portion of the instrament:
Ak is the ontside of the dial plate, and £ ¢ are the indicating
needles moved by the magnetic needles inside on the same
axles ) & 2 are thumb serews, by which the regulators are nd-
justed ; 2 2 2 2 are adjasting pins between which the neadles
at.

The internal arrangement is mnech the same as given in the
deseription of Mr, Heuley's machine, and, in fact, fiz. 5 = o
drawing of an electro-magnet given me by the brothers Bright,
on one of my visits fo Liverpool.

The spring f, when at rost, is in contect with the bridge

iece g, and the line wive is in direet communpieation with the
indicatiug dial face. The electric or magnetic current from
other stations of the line pass from the line wire throngh the
indicating ecolls, and thenee to the earth, which on pass-
ing throngh the eoils produces the desived indication, or move-
mant of the needles,  When the handle is depressed;, then the
meatallic “ecam™ attached to the axle presses upon the spring,
and moves it away from the bearing &, at which time the cor-
rent of magneto-electricity produced in the nduction coils, by
the changing of their position, as regards thepols of the per-
manent magnet, passes o the line wire, and this mevement
defleets the needle from * zero™ af other stations,

When the depressing motion of the handie ceases, and it be-
aing to aseend, a diffurent curvent s indueed, which also flows
throngh the line wire, bringing the needles of the other stations
back to zero, from which they had been taken as just above
described ; hut at the same time the apparatus of the sperating
station is mot changed, because the connection between the
spring f and the bearing g, remain incomplete. When the
spring fis brovght into contaet with the bridge piece g, on the
cam ¢, which sets it at liberty, the line wire, in which a por-
tion aof the lost emrrent has heen fived, as in trasmission, seeks
to gain its equilibrinm, and the recoil current passes through
tha indicating part of the apparains, and holds the needle at

zero, in the proper position to be actuated by enrvents from the
other stations.

1T4 CELERITY COMPARED WITH OTHER WEEDLE SYSTEMS.

In the armngement of the dial of this apparatns, the broth.
ers Bright have hmproved its operation by placing the adjust.
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ing pins z 7, between which the needlas vibrate. In other
needle systems, the needles move to the right or to the left
with unaqnal force, and on their restoration o zero, they swing
beyond as & pendulum, eausing eveor or delay in transmission
by the waiting for the needle to rest at zero,  These pins not
only aid in celerity of commmunnication, but they prodvee a
sound. The needles beat against the pins, and 8 sound is pro-
duced sufficiently distinet to be read by the operator.  In prae-
tical telegraphing, therefore, these pins prove very great auxil-
iaries in commuonicating dispatehes.  The ator need not
depend wpon the eye to see the movement of the needles,  The
pins may be made to prodoce different sounds, and those soands
can be as distinet as the beats or movements of other systems
producing intelligible sonnds,

The brothers Bright informed me thut they found i prac-
ties the apparatus as arranged by them much more reliable
than the needle system not having the stop pins.  The move-
ment of the needles, and their dead beat, that is, the shsenee of
oll vibration and oscillation, tended to prevent mistakes, In
the ordinary galvanie needle systems, which have not the stop
ping, the needles sway to and fro, after cach beat, occasioning
more or less confusion betwoen letters, which are formed by the
combination of # beats.”  Huch arve the advantages claimed for
the magneto-electric telegraphs,



