THE FRENCH RAILWAY ELECTRIC
TELEGRAPH.

CHAPTER XXV,

Prineiples of the French Railway Telegeph—Doseription of tha Receiving
Instrument—The Meaipalating Apparatuz—Process of Masipulation be-
tween Stations —Portable Apparstas for Railway Serviee— Bregnet’s
Tmprovement.

PRINCIFLES OF THE FRENCH RATLWAY TELEGRAPIL

Tws apparatus is fonnded upon the prineiple of the move-
ment of a clockwork, which turns an exterior needie, fixed
to the same axis with an escapement wheel, the rotation of

Fig. 1.
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which is stopped by an anchor. A soft iron armature, move-
able m front of an electro-magnet, communieates an oscillatory
movemnent to that anchor, which, at every movemsnt, lets a
tooth of the wheel pass.  The exterior dial bears letters, signs,
ar figures, and the needle may stop hefore ang‘ one of them.
The whole is contained in a case, in which the dial alone is
exposed to view. The model of the apparatns illustrated and
explained in this chapter, is the same as that nsed in the tele-
eraphic bureaux of France. The same system, a little madified,
I naticed on the Belgian railways. It has proved to be of the
greatest utility in the serviee, and every railway has in perfeat
organization this system of telegraph, having an oflice or
burean at every station.

DESCRIFTION OF THE RECEIVING INSTRUMENT.

The receiver of this telegraph will be seen in fig, 1; it is in-
closad within its cover.  The dial has 26 divisions; the upper
18 & cross, and the other divisions are the alphabet. The first
25 nambers are placed on the interior of the dial-plate.  The
nesdle, nw', is made of mica or steel, nicely balanced, and
fized frictionally on the axis of an eseapement wheel. At the
upper part. on the right hand, iz a little dial, of which the axis
a acts with the recoil spring of the armature. The two screws
or binding posts, a 4%, serve to fix the wires by which the enr-
rent enters and leaves. At the place of the letter » in the
alphabet is a sqoare, b, by means of which the elock-work is
wound up.  When the carrenf is not passing, the needle may
he advanced, by pressing on the button or thumb-key 4, sitn-
ated ot the upper part of the case,

In fig. 2 is represented a side view of the vertieal projection
of the apparatne,  Fig, 3 is a horizontal projection, and fhg. 4
is a perspective view of the armature, the anchor, and the
ceeapement wheel.  In all the fizures, the same objects are rep-
resented by the same letters.  The elock-work movement is com-
prised between two copper plates, v ¢ and p e, The little barrel,
m, eontaing a large spring, and its axis corresponds to the ex.
terior square represented at b, in fig. 1.

The axis of the wpper wheel, v 6 w, bears an index needle,
aw, and the eseapement wheel, concealed in fiz. 2 hy the
armafure-rod, but visible at r, in fiz. 4. The electro magnet
¥, fizs. 2 and 3, is placed above the elock movement, on a cop-
per plate, o o', It is held hy two vertieal posts, and a eopper
strip, w w”.  The two soft iron rods of the eleetro magnet, held
together by a thied rod, x, are independent of the spools, and

can be moved by means of the sorew-adjuster L1, In order
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to move forward or draw back the electro magnet, it is sufii-
cient to turn the serew for the purposes respectively.  The ex-
Fig. 2.

tremities of the covered
wire spools terminate
at two serews, or bind-
ing-posts, g o7, which,
by means of two metal
gbrips, communicate
with the exterior bind-
INg-5Crews, o A"

The armature n» e,
placed in front of the
electro magnet, is
moveahle around the
two serews, » oand w,
The rod r 1, fig. 4,
su?{:mndeui from  the
middle, earries at irs=
lower a little
hnrizuntﬁ:t point T v,
en in a little

7 fork, which is attached
=2 to the axis x v hnally

in the middle of this rod, at z, is formed two little slips, m
and m’, situated in planes differing from each other, and below

the escapement wheel r, which has 13 teeth,
Fig. 8.
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By means of the elockwork, the escapement wheel is caused
to turn in the direction mdl.cntﬁd the arrow, but ¢ne of its
teeth is stopped by the point m. When the current passes, the
armature is attracted by the electro- Fig. 4.
magnet. The rol causes the axis
x v to turn a little. The slip m
withdraws, and permits the tooth
to pass, which strikes against the
strip m’. It rests thus, until the
moment when the current ceases
to pass, when the armature re-
turng fo its frst position.  The |2
strip #r’, being withdrawn, permits
2 tooth of the wheel to pase, and
another footh s stopped by the
strip m. on.

The exterior needle, fixed to the &
same axis, turns then with each
eotnplete oscillation of the armatore
through - of the dial, and for each
halfoseillation through o of the dial.
Thus, when the current traverses
the wire of the electro-magnet, the needle advances through
one division ; if it is over the cross, it comes opposite letter A,
When the current is interrupied, the needle advances again,
and plaow itzelf in front of the lefter 5, and =0 on.  In wrder
that it may make a complets eirenit, 13 emissions of the
current aro n

The two little mmws, n oand #°, being fixed to a eopper
piees, which nnites the plate o &, lnmts the play of the rod
The recoil spring is a Ettle spiral spring attached at ¢ to the
rodd of the armature ; it is terminated by a wire, r v @', which
is coiled upon a litile pulley at @, the axis of which is pro-
longed to the exterior of the li-x or ease as far as to o

At the upper part of the dial is a little vod ¢ #, which, when
E;emaq] down, turns around an axis, and gives motion to the

nt sivip 7, and this strip then presses the armature against
the electro magnet, and proloees an effect similar fo the pas.
sago of the corrent. Tt is by lowering the exterior thurnhb-
hatton o, fig, 1, that this movement is produced.

The apparatus is ]:-ut in an Eemting state by means of two
little serews, » and &) which should be so tightened as to give
to the rod of the urmature the least possible play, allowing it,
nevertheless, sufficient play to permit one of the teeth of the
escapernent-wheel to pass at each movement., It then remains

a2
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to regulate the motion of the needle, according to the intensity
of the current,  The eleetro magnet may be advanced or with.
drawn, and the resoil-spring may be tightened {rom the exterior
by means of the little key 7, fig. 1 T%\e. apparatos is known to
be regnlated, when the needle torns regularly under the setion
of a series of rapid interruptions of the ecurrent.  Hometimes
the strips s and w, fic, 4, are a little too far apart, and at a
single rogvement of the amatore, several teeth of the escape-
ment wheel pase: in such cases, the two strips must be
branght nearer together, or the serews = and #° must be put
farther apart.  ‘When the play of the armature is too much, it
may happen that the stripz m and m' may both be, at a given
rmoment, on the same side of tle escapement wheel ; the clock
movement being no longer held, the wheels furn with great ra-
pidity, until the spring has exhausted ifs action. When this
ﬁﬂt of the aiparatus is tonched, the little bavrel a should be

eld by the hand, to prevent a wapture of the great spring
and of the needle.

THE MANIPULATING APPARATINS.

The manipulator, fie. 5, is formed of a square plate, upon
which rests a brass dial, beariog on its cirenmference, in front,
notches, the same as the letters on the receiving apparatus, and
disposed in the same order.

A evank, A B, pointed at the eenive of the plate, gives mo-
thon to a spirally grooved wheel, which is partly shown in fiy. 5.
The regular sinuosities of this wheel are equal to the number
of charaeterson the dial.  The rofation of this wheel produces
o to-pnd-fro movernent of the lever 1 o p, which is moveabls
aronnd the point o, and of whick the extremity ris ferminated
by a little spring v o, which touches alternately the two serews
v, and ¢, which ave fastened to e, the little copper pieces, as
shown in fig. 5. Whenever the crank is over an even num-
ber, the lever presses on the binding serew »; when the erank
iz over an odd number, the lever presses on the binding serew g,
During a complete revolution of the erank, the lever touches
the kinding screw e 13 times and ¢ 13 times,

v v and X' v are two springs moveable around » and 7, and
oan ba made to press upon any of the strips, Lk » and ¥ & 1",
Metallie cormunieations arve established heneath the plate he-
tween the different binding serews, which ars scen on the mao-
nipulator: P communieates with ¢ » with = and &'; z with
va o' wand oy noand 1/ with the axis o of the lever: o is
made to eormmunicate with the copper pole of the battery, z with
the zine pole, and T with the earth. The fwo wires of the re



THE MANIPULATING APPARATUS. 339

ceiving apparatus are attached at ¢ and E, or at ¢ and &%, and
the line wire is attached at ¥ and w°

At wow and v« are fastened the bell wires, The two com-
mutators ¥ v and »° v, enable the operator to employ a
single manipulator in two different directions.  When if is de-
sired to correspond, the spring w v is placed in contact with w.

In the position of fig. 5, the eurrent coming from the line x,
follows the route ~ 1L 1" o F 1 v E, traverses the receiving ap-
paratus, and refnrns to g, when it goes to the earth by the wire
. In ocder to transmit, the ecrank, & 5, is torned, and by
placing it on the letter a, the spring, o b, comes into contact
with the binding screw, r, the current leaves the copper pole
of the battery, follows the route ¢ p ¥ 0 L' L ¥, and passes to
the ecorresponding station in the direction of x, Tt prodnees an
atfraction of the armatnre and the needle of the receiving ap-
paratus, and advances aver the Jetter 4. On ing the crank
over w, the lever, o b, resumes itz position, the current is in.

Fig. b,

COPPEA POLE ziwe [enLE
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terrnpted, and the nesdle at the station in communication ad-
vanees throush a new division and places ifself above m,  1f
the neadls of the receiving apparatus and the crank of the
manipalator ave upon the eross, and if the crank be then
tnrned rapidly and stops it ag any letter desired, the needle of
the raceiving apparatus at the extremity of the line, will indi-
eate the samo letter,

When, instead of torning the crank according to alphabeti-
eal order of the letiers, it is tnvned backward, the indieating
necdle of the station in communication continnes to turn in
the same direction, and the leiters received do not agree with
those sent,  To re-establish an agreement. between them it is
necessary to bring tho erank back fo the cross on the one
hand, and to make the needle advance by means of the thumb
button, o, uniil it is over the cross,

Tig. fi.

In a state of resi the spring, v, ought to press upon the
contact, i, so that if the earrent comes over the line it may
traverse the hell apparatus, and thence to the earth by the
wire ¢ 7. The line is put in direet communication with the
enrth by placing the spring, » v, upon the contact, n, a precan-
tion faken in stormy weather. 1F two lines terminate at ~
and ~'; the two neighboring stations ave pat in direct eom-
munication by placing the two commutators x v and v v
upon the strip mnarked communication divect in fig. 5.

PROCESS OF MANIFULATION BETWEEN STATIONS.

A single manipulator and a single receiving apparatos will
sulfics for corresponding snecessively with two different sta-
thons, provided there are two bell apparatuses, in communica-
tion with the bottons w and &, v and v Fig, 6 shows the
position of two stations in commmunication with each other, x



THE PROCESE OF MANIPULATION, 41

and x, of which x is the first stafion, in eommuonieation with
¥, the second station, and x° with the third station =, r 1’
arz the batteries ; a1 w' the manipulaiors; & v the receivers;
8887 the hell apparatuses, to be deseribed hereafter; »n
v are the galvanemeters, which are constantly in the eirenit
and indieate the passage of the current.

In the normal position, the eommutators or eirenit eonneet-
ors are placed on the contaets which eornmunieate with the
hell apparatng ; the needles of the receivers, and the eranks of
the manipulators, are npon the eross.

When an aperator of o station wishes fo send & dispatch, he
places the commutator atfached to the wive by which he wishes
i transmit, npon the contact points 1 and o/, bg. 5, and sends
the carrent by turning the erank.  The aperator of the station
in eammunication, having been warned by the movement of
his bell, places his commutator in the same way, and indicates,
by a torn of the erank, that he iz ready to receive.  The opera-
tor of the other station sends his dispateh, letter by letter,
turning the crank regularly, and stepping for a moment apon
ench letter he wishes to sewl. 10 he happens to pass a letier
which he onght to have sent, he must be careful not to turn
backward, but continue furning until he arvives at the letter
by passing the eross. To avoid confusion, he onght to sfop at
the eross alter each werd, When the transmission is com-
pleted he turng the crank and stops it at the letter 2, and then
brings it back to the cress,  The signal z is called the final,

e operator of the receiving station, il he has understood
the dispateh, responds immediately by giving the two lstters ¢
0. At both stations the operators then place their commuta-
tors back upon the bell apparatus.

Tt is said that an expert operator can easily sand frorn 60 to
70 letters per minnte.  IF the dispateh contains nnmbers ex-
pressed in figures, indication thereof is given h{ stopping the
crank twice over the eross, indieating that the following signals
are fo be taken from the figures.  When in the eourse of the
transmission, the signals become unintelligible, the receiving
operator makes a tarn of the erank, to inform the transmitting
station of the fact, and he stops a moment to make the needle
of his rveceiver eome back to the cross, an eperation which
tnkes place at the same time at the sending station.  He then
passes the two letters r 2, meaning * Repeat,” which letters
are placed immediately sneceeding the last word wnderstond.
He then comes back to the cross and waits for the eontinoation
of the dispateh, by the sending operator.

The needle of the apparatus sometimes does not furn regn.



342 THE FRENCH RAILWAY ELECTRIC TELEGRAPH.

larly ; the transmission iz then imperfect, and the apparatns
must be properly adjusted.  In such a case, one of the opera-
tors requests the other to turn his crank, when he tightens or
loozens the recoil-spring, by means of the litile key used for
that purpose, until the needle moves regularly ; this process
completes the adjustment.  The other operator then corrvects
his instrument by the same process, the adjnsted station zend-
ing a current to the other, by the turning of the crank.

In order to transmit to a more distant station, call is made
for the # cormmunicationdirect,” which is effected by turning the
crank, foilowing it by the name of the station wanted, and the
number of minntes desived for the business is also mentioned.
The station notified of this wish, answers 2 o, and immediately
places the two commutators or eireuit eonnectors upon the
metallic strip, if © communteation direct.”

The next sneceading station is notified in the same manner,
which also makes the connection direct.  In the snme manner
the suceessive stations are notified,

An operator onght always to answer to the eall which is made,
immediately. If ocenpied in another direction he passes the
two letters a 2, which means “ wait.”  When he is ready he
ghould notily the other station,

To simplify the transmission, conventional tables of signals
have been made combining figures 2 by 2, indicating certain
Eluasea, as 5,17, ¥ the train is starting.”  Netiee = sent before-

anid that these signals will be sent.

The manipulator may have several commutators similer to
nvand ¥ v and may serve fo communicate in move direetions
than two, provided there is a special bell apparatus for each line.
Nevertheless, it has been found injurions to muhiilpl:,r the com-
muiators, for the reason that they are not readily understood
by the employés of the milwag_, who take part in the tele.
graphic service as o secondnry affuir.

"The dial plate apparatus leaves no record, no traces of what
has heen sent, consequently the reading of the signals requives the
closest atfention. Its movements are quiet, and the eye must be
devoted to the signals and nething else.  The manipulation is so
simple, that a person inexperienced in telegraphing may, at
onee, comprehend the syster, at least be able to send dispatches,
This apparatus will always be very useful for railways, and also
where the telegraph is a meve auxiliary.

PORTADLE APPARATUS FOR THE RAILWAY =SERVICE.

Wiz, 7, represents the portable apparains eonstrueted hy M.
Breguet for the French railway serviee, Itis very small, as
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will be seen by the dimensions marked npon tha figure. This
instrument is designed to be earried in onae of the cars of a
train, and 3t is so arranged that it ean be readily attached
to the line wires. The dial, i, is the same as represented by
fig. 1. The dial, w, is the key-board and erank vepresented by fig.
9, The upper part, c ¢, is fastened with hinges, and can be let
down =0 as to cover the apparatus o and g, forming a square
box, and in size some 8 by 10 inches,

Fig.T.
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T da not eonsider it necessary lo explain the manner of opera-
ting this apparatus, as the same explanations given of the pre-
cadine figures apply to this instrament. It is smaller than the
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ordinary office apparatus, but in its construction it is the same.
In ease its use becomes necessary, by a train, the line wire is
ent and connected through the instrument, and thus, means of
communication izsspeedily formed with an office to the right or {o
the left, as the ease way be. The arrangement is simple and
easy to be operated, The contrivance exhibits much inge-
nuity, particularly in the simplieity of its manipulation.

BEREGUET'S IMPROVEMEXT,

In regard to the clockworl indicated by fig. 4, Mr. Breguet
has made a very valuable improvement, as will be seen hy

. B
8 In the deseription given of fig. 1,
it was stated that by pressing the
button o, the respective instru-
ments wonld be brought in unison
of action by making some 13 reve-
lutions and stops.  Mr. Breguet's
plan economizes time, and more
speedily accomplishes the end de-
gired

By pressing lightly on the Lutten
dy the needle is made to move one
single notoh, by pressing it strongly
it passes instantly to the eross, or
zero, of the index plate.  The but-
ton, placed at the top of the a
paratus, instead of moving a lit&:.
strip pressing on the anmature, as
in fig. 4, it is placed at the ex-
tremity of a long vertical rod, as seen in fic. 8.  The spiral
spring A holds up the axis, x v bears, together with the escape-
ment anchor %, a little horizontal strip b ¢, which presses
against the extremity of the rad d @ 6. When the button o is
pressed upon lightly, the sirip ¢ b, as they make ihe axis x v,
and the eseapement anchor z to turn at each pressure, a tooth
of the wheel . escapes, and the indicating needle advances one
division.  If, on the confrary, the sirip e d is pressed foreibly,
it is lowered, and lets the tooth m' pass beyond the eseapement-
wheel 1, the wheel then being entirely disengaged, rapidly
turns, bearing with it the needle.  The rotation stops promptly,
because the axis 1. bears a point v, which hits against a projec-
tion a of the rod d b.

At the moment when the rod d b is raised a litle, the pro-
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jeetion g disengages the stop v, but the slip m” of the escape-
ment anchor engages again with the teeth of the wheel ¢, and,
finally, when the rod rises entirely, the tooth m” comes in its
turn to stop the movement, and the receiver is in its normal
state,

The stop of the wheel L always takes place in the same posi-
tion as occupied by the needle, and il It eorvesponds exaetly,
when the needle is in front of =z, it i= clear that, by lowering
the rod foreibly, and letting it spring back quickly, the needls
is Lronght from any position whatever to the cross, The
needle will pass over the z during the very short fime that the
strip @ requires to come back in front of the wheel 17,

Hxperts are of the opinion that the rod of the armature might
be a little modified, so0 that the little fork and the rod may in.
cline with the anchor. It is terminated by a spring, which
does not prevent it from eausing the anchor x ¥ to oscillate.
It is the aciion of the spring which brings back the anchor z
to it ordinary position, when the rod d a b ceases to press npon
the strip ¢ b,



