THE ENGLISH ELECTRIC TELEGRAPH

CHAPTER XIV,

English Telepraph, and Daseription of ita Electrometer—The Single-Needla
Appora tis—TFormabion of the Alphabet—Single-Neadle Tnsirnment and
Vaoltaie Cironit—The Double-Needle Instrument, Alphabet, and Manipula-
tivn—The Alwmm Appareins—Combining and Aeranging of Cirenits.

ENGLISH TELEGRAPH AND DESCRIFTION OF ITS BELECTROMETER.

%racadmg parts of this work, T have, with much detati,
deseribed the early history of the Tinglish Needie Telegraphs,
and the principles of philosophy upen which they were respect-
tvely founded, 1 now propose to explain to the reader the
organization of the instraments, and the mode of manipolating
them as practieally operated af the present time,

In Amerien, there has not been a just appreciation of the
needle telegraph, nor even a wmoderate iden of the facility and
certainty of its operation. In a minority opinion rendered in
the Bupreme Court of the United States of Ameriea, in 1854,
it was sail that the needls telegraph was an “ inefheient con.
trivance.” At that time, T cordially concurred in the opinion
of the able jurist; bnt =inee then, 1 {law witnessed the opera.
tion of the different systems of Europe, and my impressions
liave uwndergone some change. In the needle telegraph, the
needle vibrates o the right or fo the left, and the beats thus
made have to be seen, in order to understand the message
transmitted.

The American telegraph produces a sound.  In many of the
offices, the recmduag apparatus has been abandoned. 1t is a
question yet to be determined in practical felegraphing, which
is the most reliable, the sense of seefng or that of hearing.

In order that the reader may the better understand the sob-
Jeot matter herein considered, 1 will re-explain the structure
of the electrometer, which is the vital part of the telegraph.

The eoils § & of the electrometer, fig. 1, are composed of
fine copper wire, insulated with silk. The wire is the same as
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ordinarily used on the relay magnets of the American fole-
sraphs.  h is the exterior needle, made as the ordisary com-
pass nesdle.  The interior needle in the fignre is the same,
and their positions of rest are perpendicular, fastened to a com-
mon axis.  'The needles are bronght to a vertical position, by
plaging on the lower end of the interior neadle a weight, or the
lowar end iz made the heaviest. When the voliaic envrent
traverses the colls ¢ &, the neadles move from a perpendicular
to the angle seen in Fir 1
fig. 1. Two coils ara e
adopted  for econveni-
ence in the suspen-
sion of the axis bear-
ing tha needles, By
tha transmission of
the wolitaie  corvent
throngh the coils, the
commrunication iy
made known by the
deflection of the nee.
dies, Huppose the eur-
rent s sent through
the ooil ¢, from the
top to the hottom, or,
in othar words, from {
downward, and in*
the other coil upward
to f, the needle b will
he deflected {0 the
vight, as seen in fig.
11.ﬂl If the currentﬁ*t?e
of great intensity, the
needie will advance
to a horizontal.  When the current is sent npward o 7, and
dowaward from &, the needle will be deflected the veverse of
the position given in fig. 1. The process Fig. 2.
of reversing the corrent is in the act of
sanling, as will be presently deseribed.
The elecirometer needles, represented
I.H fig. 1, are not of the ordinary form
opted for the telagraph instraments,
Fig. 2 shows the construction of the inte-
rior needls arrangement as sometimes em-
glaye.d. The exterior arrow needle has
cent thus placed in the fignre to show the
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north and sonth ends, the arcow head being the former.  The
interior needle is made larger, so as to retain a greater arnount
of magnetie foree, and to be more sensitive when the elecirio
influence pervades the coils,  The exterior needle is some.
times made of wood, or of some light sobstanee ; its move-
ment: heing oansed 'h}’ the deflection of the interior ma.gnﬂtized'
needle, it has been found most effective, when made of soms
light material.

Fig. &
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DESCRIPTION OF THE SINGLE-NEEDLE APPARATUS,
Having describad the electrometer, I now propose to ex-
plain its apphcatmn and its operation in its subserviency to
mechanisin for telegraphing. The clecirometer a &, in fig. 3,
is p rear view, as will be seen on comparing it with the angr.r_lar
view of fiz. 1, and the front view in fiz. 2. The eross-har he-
tween @ pnd b i attached to the frame work, To this eross-
bar, made of wood or metal, is attached the maveable axis, to

Fig. 4.

o

AT
I.'m
Ll |
i




2H) THE ENOLISH ELECTRIC TELEGRAIH.

which is fastened the magnetic.needle in the middle of the
coils, and the index needle in front of the coils.  Between the
ooils and the ndex needle is the index face of the instument.
This face hides the mechanism, as seen by fiz. 4. Pig. 3 15 an
apen back view of a single needle instroment, and fig, 4 is the
front view of the same, with the index neadle o & in front of
the face, through which traverses the axis upon which the
needles ave fastened.

The instroments vary in size from 10 inches to 20 inches
high, and from 6 to 12 inches wide, shaped as the old mantel
clock, I will now deseribe the manipolation of the single
needle instroment, figs, 3 and 4.

The eylinder is divided into three parts, of which two, ¢ and
n, are copper, the thivd, o, is ivory, and this lvory section insu-
letes ¢ from ». Two copper points, M x, are fixed upon the
eylinder, w, to the copper division, v, and w, to the copper, ¢ ;
the former above and the latter below on the cylinder. These
points communicate with the two poles of the battery by
means of the springs ¢ »and & z, which press, one upon the
cylinder, and the other npon the gndgeon and the two metallie
strips, g o and e &, _

U each side of the cylinder are four springs, connected two
and two by the siripsx & v, and 77 r. Two of these springs
placed in front of », in the erdinary condition, are generally
pressing upon the twoe wmetallie points, x w, fixed at the ex-
fremify of a litfle horizantal eopper eylinder, .x.  The twa
other springs are in front of x.  They are shorter than the pre-
ceding strips, and one of them enly, x 1, is visible in the

re.
ﬁg%he earth wire 1s attached at B, and eomnecis with the
two springs, € L and ® 1, The line wire is attached af ¥, and
communicates, by means of the electrometer, o v, and the
strip, v 1F, with the two other springs.

In the receiving position the exterior handle, m #n, is vertical,
as seen in fig. 4. The two points, s n, ave also vertical, and
do not touch the springs.  The enrrent eoming from the line
al 7, after having traversed the electrometer, o », passes over
the spring, ¥ n, and arrives at & by the two points, # g, and
the two springs, 5 . The needle, a &, fig, 4, deviates, and by
the number and direction of its ospillations indicates the sig-
nals transmitted by the corresponding station.

I evder to gend the eurrent by the zine pole of the battery,
the wpper part of the handle, s #, is tnmed toward the left.
The point, m, presses against the spring, v n, and separates it
from 2, and the point, N, presses against the spring, x . The
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copper pole is then in connection with the earth by means of
the springs, x 1. and q », the metallic plece ¢, the eylinder and
the stiip, &, and g g. The zine pole, which connects with
the point, w, connects with the line by the spring, r ¥, the
steip P 7 v, the wire of the electrometer and the strip. w .

Trurning the handle in the opposite direction, the point,
separates the spring, & 1, from g, the point, », presses the
spring, the foot of which is af 1y the zine pole iz then in con-
nection with the earth and the copper pole with the line
When the current traverses the electrometer, the inclination
of the needle is always the same ns that of the handle,

Hometimes an electro-magnet iz substituied for the elec-
trometer, as represented in the description of the magnetic tele-
grapi apparatus,

n order to prevent the needle from swinging too far to the
right or to the left, small pegs ave placed on the face of the
instrument, as seen in fig. 4, ¢ and f; on the sides of the needle.

) FORMATION OF THE ALPHABET.

The alphabet iz formed of a eonbination of beats io the
right and to the lefi. I heve already mentioned ihat the de-
flection of the needle is changed from the right to the left, pnd
viee wersa, by transmitting the cnrrent from the respective
poles of the battery. Whon if is desired to make the leiter a,

Vig. 5.
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the needle is deflected 1o the left twice, the letter ¢ four timas,
and for the latter », four times fo thavight., For tha letter p,
firat to the vight and then to the left; for the letter n, frst to
the left and then tn the right. The second beat is represented
by the long arm of the angle, becanse if they were equal, the
first beat conld not be distinguished from the second, When the
beat is seen they ave of the same force, and the long and short
arms are adopted for the book or for writing.  In making the
letters g and z, the short arms are alse indieated first.  Each
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of these letters are composed of two deflections each way, thus,
v a, for @, and & v, for 2. These are the only lefters requir-
ing snch a combination, and when they are formed, the yule
determines which arms are to be short and which long,  When
figures ave to be made, they are preceded by an arbitrary sign.
Besides these signals there arve compound signals, indisating
Eiir,&aga oy I understand, I do nol wnderstand, repeat,

Fig 6,

THE BINGLE-NEEDLE INSTRUMERT aAND VOLTaW CTRCULT.

Tig. 6 iz a vepresentation of the single-needle instrument,
as now employed in the offices in England, The alphabet
upon its face, however, 13 not on the common instruments,
except a few for students. It ix the same as fig, 3, except
a little more ornamental.

Fig. ¥ is a representation of the interior of fig. 6, and the
same as represented by fig. 3, and hereinbefore described, wiih
the addition, however, of a voltais battery and the course of the
electric current. I have preferred to deseribe fig. 3, first, sep-
arate from the battery, fo prevent confusion; and now thaf
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the mechanism of the instrument has been considered, T will
repeaf, in part, and extend that description to the opevation
in connection with the voltaic battery.
The boblins or coils 5, are made T, 7.

of very fing insnlated eopper wire,
in size shout 115 of an ineh in di-
ameter, or about Ne. 36, Amer-
jean gange.  These coils are
fram twe to three inches long,
in the form as seen by the differ-
ent figures,  The Interior needls
is in the rhomboid form, one ond
an eighth inch long and seven
eighths of aninch broad.  Some-
times several magnetized short
nealles are subsiitnted for the
one, all firmly secured on either
ot both sides of a thin ivery disk,
The index or exterior needle,
seen In fig. 6, is about thres
inches long, The frame of the
coils 4 iz made of copper, wood,
wory, or of any ether rmater-
ial.  This frame is serewed to o plate of copper, on the sides
of the telegeaph instrument.  The wires sorronnding the
right hand bobbin or coll is fastened {o the serew 6, as seen
in fig, 7, which, by means of a metallic strap, is conneoied
with the o on the right of the fiznre, secnred on the hase of the
apparatuzs.  The other end of the wire, on the left hand hobbin
or eoil, 15 in contaet with another serew, p, sapported by a
strip of hrass, which is fixed to the base ; from this brass plate
there risas an upright stiff steel spring &, which presses strongly
against a point attached to an insulated brass red », serewed
acainst tha side of the case; on the opposite side of this rod is
another point, against which a second steel spring o presses, and
this spring is aftached to a brass plate r, terminated by the
binding-serew &' ; this binding-serew g is the terminal of the
wire from the left hand coil.  If ¢ on the right, and & on the
left, be connected by 8 wire, w, the euvrent will flow from c,
on the right of the figure, thmﬂi a, inta the right-hand eail,
ont from the lefi-hand eoil to b, thenece threash d » o o 1, and
i the ferminal serew ®, and around the wire cirenit w w,
hack i ¢ on the right of the fignre,  The battery contact is
broken, and the divection of the eurrent reversed, by the action
of the spring o o, in the following manner
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In fig. 7, & iz a box-drom, moveable by a handle g, =een at
the base of fie, 63 around either end of this dram arve fixed the
brass strips, as described in fig. 3. The lettering in figs, 6 and
7 are not the same for the identical parts of the like figures, but
the parts in each arve fully lettered, so that they may he respeot-
ively fraced by the reader. In order that the mechanizsm m
be hetter understood, T have deseribed that of fig. 3, whieh will
garve for the same Ra.rts of fiz. 7.

Cn moving the by turning the handle w, fig. 4, or in
fig. 6, the stesl spring r.f, on the right, in fig, 7, will be rala&d
from its connecting pmnt. 7, the cirenit will thus be broken ; ; but
by continuing the motion, ¢, on the left of the figure, will come
in contact with the spring below if, and thus theve will be a
battery-pole at either end of the dram, and signals will thus be
made on the dial, and on all the instroments connected with
it.  Ths sonnections are made in =och a manoer, that when
the handle is turned to the right, the needie moves to the
right.  The exterior or index needle is always placed with its
uorth pole duwnward, =0 that, in accordance with the law
eatablished by (Brsted, of Copenhagen, looking at the face of
the instrument, if the npper part of the needle iz seen to be
moving toward the right, the spectator may be sure that the
current is azcending in that half of the wire which is neavesi
o hitn,

DOURLE-NEEDLE INSTRUMENT—=IT# ALPHABET AND MANIFULATION.

I have now with sufficient detail explained the action of the
le-nsedle telearaph. I will next proceed fo deseribe the
dcru%)le neadle instrument, which is, I faet, a unon of two
single-needle instruments, with some medification of the mech-
anism, as will be seen in fig. 8, which is a reac view of the
}_Ppamtus Fig. 9 is a front view of the same instrament.
10 1= alse a front view of a double-nesdls apparatus, but
wlthuut the bell attachment.

Fig. 8 embraces the voliaic batiery, the interior of the indi-
cating apparatns, and the alarom attachment, Fig 9, 5, is
the front view of the instrument, and A the alarum.

This instrament is in use on nearly all the railway lines in
CHreat Britain, and in the service of the Electric Telegraph
Company.  Flzg. 10 ix the front view of a double-needle case,
and the dotted lines of the left handle and the left index needle
show the extent of the relative motions, in veversed arder,

The alarum at a, fig. 9, i3 worked by the erank atn,  The
handles, n o', are the manipulating keys that operats the nee-
dles, and = is the silent apparatns.  In forming the letters of
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the double needle apparatus, they are ranged from lelt fo right,
as in the ordinary mode of writing, in several lines above and
below the points of the needles, the fist series, from & toe

Fign .
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heing above, and the second series, from = to v, below.,  Bach
letter is made by one, two, or three movements, in the follow-
ing order, viz:

Fig. fI.

A Two movements toward the left by the left needle,

B, Three movements foward the leff by the leflt needle.

¢, and the fig. 1. Two movements of the left, the first to the
laft, and the second to the right.

w, and the fig. 2. Two movernents of the left needle, the
first 1o the right, and the second o the laft,

g, and the fig, 3. One movement of the left noedle to the
right.

¥. Two movements of the left needls to the right,

i, Thres roovermnents of the left needls to the right.,

o, and the fig. 4. One movement to the left by the right
hand needle, '
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1. Two movements to the left by the right needle.
1. Is omitted, and veplaced by &,

k. Thres movements of the right needle to the left,

Fig. 1

t, and the fi,. 5. Two movements of the right-hand needle,
the fiest to the right, the second to the left,
m, and the fiz. 6. Two movements of the vight neadls, the
first to the left, the seeond to the right.
N, :hud thﬁhtﬁg. 7. One movement of the right needle toward
© '
0. Twnnﬁmvﬂmemts of the right needle to the right.

e, Three movements of the right needle to the right.
. ls omitted, and & substituted for it
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R, and the fiz, 3. Asingle movement of both needles toward

the left.

s, Two movements of both needles toward the richt.

v. Threa movements of both needles toward the left,

u, and the fig. 9. Two movements of hoth needles, the first

to the right, the second to the laft.

v, and o, Two movements of both needles, the first to the

laft, the second to the vight.

w, One movement of both needles toward the right,

x. Two movements of hath needles toward the right.

v, Thres movements of both needles toward the right,

z. Ts omitted and replaced by s.

The above alphabet ix only one of the different combinations
in the Hnglish telegraph.

The sign of the oross, ¥, indicates the termination of a word,
and is designated by a single movement of the left needle tow-
ard the left ; the same signal is given when the receiving oper-
ator does not understand his ecorrespondent’s message.

The letter iz the signal for “yes™ and  undersfond

The signal =, however, is repeated twice, that is, two move-
menis of the left needls toward the right,

The words “wait,” “go on,” seen on the right and left
gide of the bottom of the dial face, are of muehim o In
the transmission of messages,  Sappose London wishes to cor-
respond with Daver, The operator sends signal mdieating Do-
ver as the office destred. If the operator at Dover is e il
and cannot receive the message from London, he sonds Ee lai-
ters & ®, which means “wail”” When he is ready fo reeceive
the dispateh from Leondon, he sends the letters w w, which in-
dicate the arbitrary term, * go o The corvespondence then

oceeds,  Buppose London wishes to send a message to Ton-
g;'miga, Ryegate, Ashford, or any other office.  The arbitrary
signal indicating each station, is made; thos, for Loodon the
letter & is the signal, for Tonbridge, the letter g, for Dover, w,
and =0 on. London signals Tonbridge, and the alarmmm attach-
ment being in cirenit, the bell is sounded, which calls the at.
tention of the operator, who immediately repairs to his instrn-
ments, and reads the signal calls being made by London, the
operator at Tonbridge responds by sending the signals r and
g, which mesns that he is present, and the sigual, “go
on,"" is also sent if he is rveady to receive the message.  Lon-
don_then proceeds, first by ringing the bell, and ihen in the
sending of the words by signaling each letter. If Tonbridge
does not understand he sends the signal of the eross, 1, and
if he understands, he sends the signal &, When the message
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is finished, London deflects his left hand needle twice to the
left, Tunhridﬂf returns the signal as a finish.

The mumerals are indicated by the formation of the lotters,
preceded by the signals w and the cross, ¥, These signals
mean that figures are to be sent, and not letfers. These fig-
ures are given by the deflections representing the letiers o, o,
Ey Hy Ly o, %, Ry U and v The wois used as a space mark
between the fignres, thus, for %123 00 iz sent ¢ v 5w v v.
The dollar, sterling, frane, shilling, penny, and other terms, have
arbitrory signals,

DESCRIPTION OF THE ALARUM APPARATUS,

The mechanism of the alarom Fig. 11.
apparatis is arranged at the npper .
part of the instrument. They are
all based upon the same prineiples
in seience and art, but some differ  f
immaterially {from others in mech- f
anisin.
Fig. 11 represents the mechan- §
igm of tha alarum. 4 isthe electro
magnet. B is the armatore of soff
iron, snzceptible of attraction when-
ever the eleetric current traverses
the coils or hobhing 4. The arma-
ture 1s prevented from coming in
contact with the electro-magmets
by stop ping of copper, insulated
with ivory, inserted in its face.
The armature iz mounted on the
lever arm, ¢, which carries af its lower end a short projecting
piece, e, which, catching in a stop on the cireumference of the
wheel, d, prevents it from moving,  When the current censes
to traverse the helices or eoils, the armatore s drawn back do
its normal position by the small spring, f. The principal
pieces of the elock-work are shown in the ﬁime, pamely the
eag-wheel, b, is connected by a pinion with the cog-wheel, a,
which works ¢, and this again gives motion to d, which carries
the stop.  The anchor escapement, g, works on the wheel, 4,
and on the axis of the same wheel is placed the double-headed
hammer, &, On completing the battery eirenit, the armature,
B, is attracted by the electro magnet, the long arm of the lever,
¢, moves o the left, and the wheel, d, being thea set at liberty,
the mainspring in the barrel, or the weight suspended there-
from, which iz kept constantly wonnd up, =ets it in motion, and
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the hammer is instantly pot into rapid vibration, striking alter-
nately the opposite sides of the bell, n; the ringing is kept up
as long as the eirenit i closed, but the mement it is broken,
the armatore is detached by the spring, f. and the cateh is
again pressed into its place on the wheel, d. It is not the vol-
taie cnrrent that rings the bell, but the mainspring in the bar
rel, or the weight thereto attached.  All that the electric euwr-
rent does is to disengage the cateh.  Any size bell ean be rung
by an arrangement of this kind, This is verified by the vinging
of the ehurch bells in Boston, 1o give the alarm of fire. A cen-
tral station fransmits the eleciric corrent through a wire ex-
tending to the bells of some dozen churehes,  An eleciro mag-
net at or near each bell, disengages a cateh, and the mechanism
is put in motion, and the bell is rung a given time, and the
hammer strikes the bell a given number of times to indicate
the section of the eity in which the fire is located. :

The bell arrangement herein described is common to all
eleetric felegraphs. T have deseribed it, because | deemed it
necessary to enable the reader to understand its application to
the nned{e telegraph.

From the description of the FEnglish needle telegraph, the
reader will see that 1t iz not an * inefficient contrivance,” but
really an ingenious piece of mechanism, blending principles of
soience and art peculiarly simple, and at the same time won-
derinlly utilitarian, It 1s a perfect systern, and has proved to
be eminently practicable. A month’s study and practice renders
an operator capable of managing an instrnment.  Hxpertness
follows practice and elose application in the perfection of ma-
nipulation.  An operator ean send some 150 letfers por minnte,
bui the rapidity of the signals would be diffienlt to be under-
-stood,  An expert can receive at the rate of 100 letters per
minute.  The nsual vate is as fast as the receiver can con-
venlently write them.

COMBINING AND ARBANGING OF ELECTHIC CIRCUITS.

The arrangement of the wires on the English telegraph lines
are apparently ecomplicated, bat in reality their conneetions are
nnder the most perfect organization.  To enable the reader to
understand something move of the details of the Fnelish sy
tem, | have selected a few examples to illnstrate the respective
points referred to.

The Nerth Kent Line, from Londom to Roehester, has a
through group of five chief stations on one pair of wires; and
two shorter groups, of six and seven stations vespectively, on a
second pair. v are all double-needle instruments, with
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alarums on one of the needle wires, 'The branches to Tun-
bridge Wells, 10 Maidstone, to Bamsgate, to Deal, and to Mar-
gite have each a pair of wires for double-needle instruments at
their stations, and a third wire for the alarnom, At Tunbridge,
the switchmen have single-needle instraments and  alarums
on one and the same wire,  All stations are firnished with
an earth-wire, and all gronps must terminate in the earth.
The silent apparatus is an application of the earth-wire, as
wt Tonbridge, Ashiord, and Folkestone, on the meain line ; and at
Lewisham, Woolwich, and Gravesend, on the North Kent line.
Take Tunhridge, for an example : wires 1T and 2 pursue an un.
interrupted course from London to Dover, and inelude the Tun-
bridge instrument in their conrse ; henee, if London makes a
sigmal for Dover, or Dover for London, it must; of coorse, be
vigible at Tonbridge ; and if Tunbridge malkes & signal for Lon-
don, it mnst be seen at Dover ; becanse the cirenit heging with
the London earth-plate, and is continued by the anbroken wire
o the Dover earth-plate ; and, although not required at Dover,
the eurrent in this case mnst go there to get to the earth and
complete the cirenit,  But if provided with a means of getting
to the earth at Tunbridge, the long and nnnecessary journey
will be saved, and it will at onee enter the earth at the neavest
spot s if, therefore, when talking fom Tunbridge with London,
two small wires are carried from Tunbridge earth to the line-
wires on the Dover side of the Tunbridge instrument, the line
1 out short, and the signals are compelled to go only in the
direetion required, namely, np toward on : by puiting the
earth-wire on the other side of the Tunbridge instroment, sie-
nals are passed down the line only.  The little arrangement,
called the silent apparatus, is provided for performing this
operation readily.  Its face ix seen at the lower part of the in-
stroment, fig. 9, with an index, showing its pesition for either
cperation. Four springs, two from the wires on the London
side of the instroment, and two from those on the Dover side,
are resting on a boxwood eylinder ready for use. A slip of
brass, in connection with the earth-wire, 18 inlaid in the wood ;
and by turning the eylinder in one direction, the slip of brass
is brought inte contaet with the springs on the London side,
and by turning it in the other, with those on the Dover side;
thus commecting the np or the down wires respectively with the
parth. This operation possesses a double advantage: by ve-
dueing the distones one half, it enables the station to work
withn%em bettery power: and by confining the signals to one
half of the wires, it leaves the other half at liberty to other sta-
tions, and so on, while Tanbridge talks to London, Ashford may
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talk on the continuation of the same wirves to Dover.  The name
of this apparatus is devived from another adjustment with which
it is provided: by pointing the index to the word * silent.” is
moved a brass slip into metal connection with the springs from
either side of one of the elestrometers, and another brass slip
with those of the other electrometer; a short clreuit is then
made, and canses the sending station signals to appear on its
own instrument only, and allow signals to pass on between
other stations without entering its ingtroment; in fact, just as
if the wires did not enter the Tunbridge station at all.  The
silent apparatas on the North Kent line is the same in prineiple,
but diﬂl;-rant in constrietion.

By the above arangement, all the line is provided with in-
struments, and no part is overarowded ; and an examination of
the plan will show that when » station is net in divest comru-
nication with a group, it can hand its message on to a station
that is; for instance, London gets n message to Penshurst by
forwarding it vid either Ryegate or Tunhridge.

Turn-plates—Under common  circamstances, the branch
lines of telegraphs terminate at the junetion stations—as the
Deal branch at Minster, the Hamsgate at Ashfnd, the Maid-
stone af Tunbridge, the North Kent at Londen.  But there ave
eotfrivances for turning on the branch wires at pleasnre to the
wires of the main line, somewhat as trains are turned by
switches from one line of rails to another. The torn-plate 15 a
eylinder of boxwood, inlaid with certain slips of brass, and
monnted for protection withinside a small mahogany box;
several steel springs press on either side of the eylinder, and
are connected with terminals on the ontside of the box; the
wirea are connected to these terminals,  The slips of brass are
so arranged that in one position of the eylinder the springs are
eonnected into one set of pairs of springs, and by giving it a
quarter of a revolution, they become connected mto anather
set of pairs.  Lnone ease the two springs from the branch wires
are comnected respectively with springs from the earth-wire at
the junction station, while the main line is open through from
end to and ; in the other eaze, the two springs from the branch
wires beeome connected respectively with the two wires that lead
up the line, while the two wires from down the line become con-
neeted with the earth at the junction station.



