FRENCH ELECTRIC TELEGRAPH.

CHAPTER XXIV,.

The Nature and Ovigin of the Systom—The Neceiving Apparatus—The Ma-
nipulating Apparatue—The Process of Seading Signals—The Formation
of the Alphabet.

THE NATURE AND ORIZIN OF THE FRENCH TELEGRAPH,

Tne Irench eleetrie signal telegraph is of the needle order,
but differs from that system in its index. Tt is fashioned af-
ter the semaphore of Chappé ; the signals;, however, are pro-
dneed af the sending and destination stations, instead of at the
sending station only, as in the semaphore. It will be remem-
hered that, in the visnal systam, the receiving station ohserved
the signals made at the sending station some miles distant
therefrom,  Those sane signals ara produced at the receiving
station on an electrie instroment by the operator at the send-
ing station, any number of miles distant. A deseription of this
apparatus I will erbrace in this chapter,

Tt has generally been believed that this electrio signal
system for telegraphing has been preserved by the French
adiministration, only beeanse it reprodueed the same character
sichals as the Chappé semaphore telegraph, and becaunse it
was not desirable to make modifications or changes of any kind
in the vooabularies, or in the operative deparfment of the tele-
araph, T notice that some of til:: Freneh writers, among which
Mr. Blavier may be named, deny the correctness of this im-
pression. In 1554, when, by aunthority of His Majesty the
Ewperor, I made a eareful and minute examination of the
electric telegraphs of France, I cerfainly understood that the
vhject of adopting the Prench electrie system was to avoid the
changs which would ba necessary in ease of the organization
of any ather telegraph.  This, however, is not a point of any
eonsequence, nor does it lessen the merits of the French sys-
tem. The apparatus was simple and beantifol.  Hoar after
hour T have witnessed its operations with admiration, and T
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224 PRENG BLECTRIC SIGNAL TELEGRATIL

can readily appreciaty ihe regret experienced Ly U1n Trench
14 the abandonment of their national telegraph for the adop-
tion of the Morse system, -

For some years cirenmstances have wonderfully changed
things in Europe, and in fact thronghoot the world ; bat i
nothing has therc been a greater change than in the means of
communication. * The same prineiple which justified and
demanded the transference of the mail on many chief routes
throngh the eountries of the different nations, from ih-
horse-drawn coach on common highways to stenm-impelled
vehioles on land and water, was equally potent in warranfing
the adoption of the electrie tolegraph—that last and most won-
drous birth of this wonder-teeming ago.”

Although the French cleetrie signal system has heon super-
seded and put aside for the recording apparatus, nevcrt]mlllesa
it will rernain in the history of the tr;Tegmph as one of the most
ingenious, axd as that which, af its commenecement and daring
its continnance, rendered the most important services,  Huel
is the impression of the Prenchman Blavier, with whom T eor-
dially conenr in the well-merited encomium expressed in his
commendations,

The fellowing is a deseription of the T'rench clectrio signal
telegraph. It will be seen that it does not differ from the dial-
plate apparatos, exeept in the number of testh in the eseape-
ment-wheel, which number insteadof being 13 is only 4. The
needls in turning, iostead of stopping 26 fimes, stops only 2
times, and as the anoles themselves suffice to determing the
signals, it is vseless to mark them on the dial plate,

Fig. 1.
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THE HECEIVING INSTRUMENT.

This apparatns comprises almost always two similar sys-
terns, so as to be able to operate with two needles.

poo B oo w, fig 1, are the two indicating needles,
made of mica, blackened on the side which marks the signal,
They are fixed by simple friction on the axis ¢ and ¢, o
and ' are squares which correspond to the little harrel, and
seeve to wind wp the clockwork, v and v the axis of the
pulleys, which are turned by means of little keys n and 1w to
tighten the recoil spring,

Aand p, B and &, are the knobs to which are attached
the wires hy which the eurrent enters and passes off. The

internal arrangement of this instrument will be seen by fig-
ure 2.

The electro-magnet 1, instead of being at the upper part,
a3 in a dial-plate apparatus, rests on the botiom utP the ease,
anid is held by two vertieal rods, and a horizontal bar of eap-
per.  The soft iron of the clectro-magnet may be advaneced or
drawn back by means of the serew k. The armatare q w,
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is movable around two screws, one of which is visible at
The rod of the armature x e, is terminated at the npper
art by a horizontal point, engaged in a fork. The axis
ring this fork, and the escapement anchor, are retained hy
the screw a—the disposition analogous to fig, 3.

Fig. &.

The closk-work is eontained between two copper plates,
The axis of the last wheel m ¢, bears the exterior needle b,
¢ k, and the escapement-wheel furnished with 4 teeth, eon-
cealed in the figore by a rod of the armature.  The two
serows & and y limit the extent of the motion of the rod of the

llet,
pﬂThe- recoll spring is fixed at % to the rod ~ v, it is terminated
by a wire passing in the hooks v and s, and is wound vpon the
little Eulla:,r 7, the axis of which is prolonged as far as ¥,

L, figures 1 and 2, is a rod bent at 1.7, which serves to give
direct motion to the armatore.  The wires of the electro-mag-
nets terminate at two litile buttons, which, by means of me-
tallie strips, communicate with the exterior of knobs a and »,

The movement of the epparatus is the same as the dial-plate
apparatis,

When the current traverses the wire of the cleetro-magnet,
the armature is attracted, the rods set in metion the little fork
and eseapernent anchor, which suffers a single tooth of the
wheel to pass, and during the movement the needle turps through
an angle 439, When the current ceases to pass, the armatore
refurns fo its first position, and the needle turns again 459,

The needle, therefore, produces a series of angles of 457
from 02 up to 360°,
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THE MANIPULATING APPARATLE, Fig. 4.

This instrument is formed of o
vertieal copper eolumn, fig. 4, a &,
terminmgﬁp by a horizental eylinder,
¢ v Intha interior of this eylin-
der an axis tirne, which is fastened
on one side to the crank = r, and
on the other side to the quadrangn-
lar grooved wheel o w, of which
the angles are rounded. 1 & is n
dislk  or divisor, having 3 notehes,
into which the erank enfers, being
pressed by an internal spring.  An
elbow lever, L o N, enters into tho
groove at X, At its other extremity
13 fixed fo the rod © e, at the upper 2
part of which is a little spring ham-
mer which strikes alternately against two points of contact, x
v. Far the position of the erank marked 0, 2, 4, and 6, the
hammer is upon x.  Por the other four pesitions, the hamimer
ison v .

The two metallie pieces forming these points of contact, are
insnlated by means of an ivory plate, and they have little holes
into which the wires which correspond enter, io the receiver
for x, and to the battery for v ‘]EI?E wire of the line is at-
tached at 2 to the base of the column,

When the erank is inone of the four positions, 0, 2, 4, and
G, the current coming from line at z passes into the eolumn and
over the rod © p, and over the spring hammer, over the point
of contact %, and gozs to the recoiver, through which it passes
in arder to arrive at the earth.

In the other four positions the pole of the battery is in eoms-
mutnication, by means of the peintof contact ¥, with the spring
hammer, the rod, and the ealumn.

THE MROCESS OF EENDING BIGNALS.

The erank of the manipulator of one of the posts 4, and the
needle of the receiver of the other post p, have the same hori-
zontal position.  Let us suppose that we lower the erank and
placz it in front of the noteh which bears nomber 1. At the
sam> moment the corrent fraverses the receiver of B, the
needle turns through an angle of 452, and remains in this po-
sition as long as the orank a doss not change.  If we place
the erank upon the noteh number 2, the current ceases to
pazs over the line, and the nesdle of » again advances 45°.
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The same rotary movernent takes place if we continue to
turn the erank, and the angle which the needle forms with
its primitive position is always the same as that of the crank.

In a state of rest, the reeeiver of the two corresponding posts
ought to have their needles horizontal, the indicators coneeal-
ing the bars traced on the dials. The cranks have the same
position.

When we wish to send asignal to one of these, we tnyn the
erank rapidly, passing first the upper part over the divi
sor, and we stop the ecrank at the noteh corresponding to
the angle which we wish to fransmit. The needle of the
other post immediately indicates the same angle. To pro-
duce a gecond signal, we continue to turn the erank in the
same direction, as far as to the notch which represents the
new angles. There would, evidently, be discord between the
signals transmitted and those received, if we did not torn the
erank in the same direction.

All the explanations, or deseriptions of the dial-plate appara-
tus, apply also to the signal apparatns ; thus, in order to regu-
late tll:a apparatus, we tighten the serews rand g, =0 as to give
a suitable play to the rod of the avmatnre. We regulate the
apparatus by cau;igg o Eliium rapidli_v the cra::lhk of the corre.
sponding and by tightening or loosening the recoil spring,
'I.'IF]T::?I hpmm;ement of the needle shall become ﬂuﬂic?entﬁ'
rapid,

Ii'I'hnﬂ electro-magnet can be advanced or drawn back when
the euarrent is ton wealk or foo strong ; bot it is prefarable to
keep it at a very small distance from the armatare,

The French apparatus operates ordinarily by means of two
Jistinet wires,  Fig. 4 shows the most simple disposition of a
station,

‘The two column manipulators are fixed upon the table by
strong serews, to correspond to the two wires of the line, and
to the two sides of the receiver. The wires of the batfery ar-
rive ata communieator, which admits of the inereasing or dimin-
izhing of the mmmbers of elements employed. A single wire
extends from the communicator to the two manipnlators, Al
though a single battery serves to transmit the current, either
upon a single wire or upon the twe, simultaneonsty, the inten-
sity i= so constant there is no perturbation in the transmission,

A single battery enrrent has heen found sufficient to operate
this instrument on lines diverging in five or six directions,

The manipulation is performed by both hands. I we turn
the eranks in order to stop at any two notehes of the divisors,
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the two positions which they take are t?pmluﬂad identivally by
ihe needles of the receiver at the end of the line,
Small tables and speeial commu- Fig. 5.

tators are made for the apparatus
One of the eonunutators i= represent-
ed by fix. 5. The two wires of the
line arrive at the binding serews L
and 1. The current traverses a
copper plats, furnished with peints
in front of the plate v, which eom-
municates with the earth. ¢ and |
v ars lightning rods; & and r”are
the eommutators which conneet the
iwo wires of the line with any one of the wires attached at ¢
B, and o' woAL At a4 and afy for example, we place the
wives which correspond with the two manipulators at 5 and
v, wires of direct communieation ; at ¢ and ¢ are the bell-
Wwires.

THE FORAMATION OF THE ALPHADET.

The esmbination of the angles formed by the two needles
furnishes 84 signals, which may represent the 24 letters, the
numerals, the prineipal syllables, and several regulation signals,

When the indieator eoneeals the horizontal number of the
apparatus, we do net indicate it in the drafting of the signal.
1£'hﬁn, on the contrary, it is on the prolonged line of the hori-
zontal, we mark it with the index 0. The regulation position
iz that of the closed,

The eall is made by the return of the erank, to which the
correspondent answers in the same manner.

Every transmission of o dispatch commenees with the © open.”
# Activity” precedes all private dispatches, and * nrgency”
procedes every offieial dispateh ; but of this full explanations are
given in another part of this book.  Tho end of the word is in.
dieatad by elosing the indicators

When the signals are unintelligible, the receiving operator
interrapts his eorrespondent or the sending operator, by turning
the erank, and he passes the last word understood.  On hoth
sides the normal position of the cranks and indieators is re-
cxtublished, and the eorrespondence goes on again, eommencing
wwith the last word undersiood, as common to all modes of ma-
nipulation. By having a key, or a pre-determined signal pre-
ceding the signals, 64 new combinations are obtained, by means
of which we form tables of conventional phrases,

The transmission takes plaes with wonderful rapidity.  The
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reading is also rapid, for the signals are deawn by the angles
which they make withont the necessity, ns in the dial-plate
apparatus, of following the needle through the 26 positions
which it may ocenpy, or of mentally counting the movements
as in the English system,

A very skillful operator ean pass as high as 230 letters o
minate, but in ordinary eivenmstances we eannot eount upon
more than 120 or 130 letters, By combining the signals 2
and 2, vocabularies are fovmed containing an indefinite namber
of words or phrases, and so complicated that itis impossible to
find a key to them. As these signals have no intelligible sig-
nification, the signals are passed E;' ten at a time, and each ten
of the closed ave caused to follow in such a way that when the
crank and the indicator do not agree, it is readily seen. In
such a ease the ten seen to be erroneons are repeated.

The vocabularies can be taken, either by signals themselves,
which are easily written, or by the letters and figures which
they represant, according to the alphabet formed by the angles
on the receiver, In the manipulation frequently the signals
are named directly, nsing abstractly the letters or figures which
they represent.  Insfead of designating them by their absolate
valae, the angles formed by the needles, or applying to them
the sirnple numbers represented in the alphabet and nomeral
code, use is made of the ancient system of Chappé.

Zero is called the position of the needle at rest.  Five, eor-
responding to an angﬁmuf 457 1 ten, corresponding to an angle
of 902 ; fiftean, eorresponding to an angle of 1352, To which
15 added the word “sky," to words formed above the normal
ar horizontal pesition, and the word “ earth” to angles formed
below it.  Finally, when the needls is on the prolongation of
the line of the cenires, it is indieated by the term * great zero.”
In the denomination of a signal, cormmencement is always on
the left side. In the formation of angles by the two noedles,
a single expression is made,

The signals formed are analogous to the aerial telegraph.
Therafore the old vocabularies have been pressrved for secret
dispatehes.  The aerial telegraph can exhibit all the combina-
tions of this system, exoapt these which eorvespond to the caze
when the needle is on the prolongation of the dial; baf the
E]:;‘?Ppé telegraph can furnish the same signals earried verti-
cally,

In order to indieate the horizontal or veitical position of the
signalz, before the signal to be earried vertically, is placed the
index o,

In many instances the fransmission takes placa by means of
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a single wire, whether use is made of a speeial apparatus hav.
ing n single indicator, or whether an apparatus is employed of
two indicators of which only one operates,  This must necessa-
rily take place when the lines have but a single wire, or when
the different wires of & line are separated inorder to correspond
with several stations, In this case, the same alphabet isused
as on the instruments constructed for two wires; but the sig-
nals are divided into two parts, and are made by a single indi-
cator.  First, form the angle of the left, and then make the
angle of the right. This e which at first secms to ren-
der the manipolation complicated, is aftended with no diffi-
culty in practice, and o few days are safficient to aconstom
the operator to its use,

The transmission by a single wire is slower than by twae
wires; but the signals thus passed are not reduced to one
half.  From S0 to 90 letters per minnte, instead of 130, ean
be sent with facility. The rapidity of transmission is claimed
to be greater than that obtained by a dial-plate apparatus, al
though it requires two stoppages for each letter.  The reason
iz explained thus: for two turns of the erank, that is to say,
for eight emissions of the current, are produced 64 combina-
tions—while only 26 are obtained with the dial-plate appara-
tus, in the French instrument, and the cuarrent passes 130
times,

When two lines, each of ong wire, terminate in the same sta-
tion, and the operator i= required to transmit in the two direc.
tlong, these two wires are generally placed at the two sides of
the same apparatus, thus cceupying a middle or betwixt posi-
tion.  Attempts have been made to use repeaters in connection
with the French system, but all the efforts have proved unsue-
cessful.

For ordinary purposes, however, it will be sufficient to insu-
late the two sorews 2 and g, fie. 2, by means of strips of ivog,
anrd to make them, as well as the pallet, communicate with the
exterior binding serews, which will establish the following eom-
munication :

1st. The screw x, with another similar receiver. 2d. The
pallet with one of the lines which terminate at the post; and
3d. The serew y with the battery. '



