ELECTRIC TELEGRAPH BELL
APPARATUS,

CHAPTER XXVI.

The Freweh Telegraph Dell Tnsteumente—Vibeatory Bell Apparatuzes—1UTae of
Balla in Telagraph Ofices,

THE FRENCH TELEGRAPH BELL INSTRUMENTS.

Tur greater part of the telegraphic stations are furnished
with bells, which enable the diffevent offices to call each other
when the operator desived is not at the station, or to awake him
in the night. They are indispensable at the railway stations,
as the employés are not experts in telographing, having their
services divided with the railway and the telegraph,

The bells are formed with a clockwork movement, by which
a wheel, stopped by the armatnre of the electro-magnet, is dis-
engaged at the moment when the ewrrent is sent by the oper-
ating or sending station.  The rotation takes place for a longer
or shorter time, and canses a hammer to ascillate, which strikes
npon the bell,

The apparains which is employed in the state telegraph
office in Franee, is arvanged in a case traversed by the harnmer
and the bell-rod,

Figs, 1, 2, and 3, gives three vertieal jections, a4 =een in
three different dirnctﬁns. b

The clock movement is comprised hetween two vertical cop-
per plates, o mand ¢ o, fiz. 3. The barrel v contains the ln.rge
spring, which is wound up from the entside, by turning the
axis fwith a key. This barrel canses the two axes, o and k,
in fig 5, to turn, of which the first connects in front of the plate
4 m, fig. 1, to the eccentrie ¢, fig. 1, formed of a eirele, cut by
twa Earﬂ.lle-]s, and the second conneets to a eircle &, fig. 1,
which gives motion to the lever-arm g 1, and alsa a to-and-fro
movement to the lower part1of a hammer, 1 kL, moveable

346



THE FRENCH TELEGRAPH BELL [NSTRUMENTS. 347

around k. Behind the other plate, ¢ b, as seen in fiz. 2, is
the eleciro-magnet e E, of which the wire is attached to
two binding-posts, in eonneefion with two exterior serew or

hinding posts.

One of the serew posts connects with the line, by which the
ourrent is to arrive, and the other with the earth, The arma-
ture, M v, is moveable around aw.  Iis rod, u° %’ m, moves be-
tween two serews, lmiting itz course. The vecoil-spring is
tichtened by means of the sorew a. A little strip, p, o' m,
drawn down by the spring o o, presses upon the upper part of
the armatare-rad, and descends when the armatare is attracted
by the electro-magnet.

y'Th& axis m, w]:?uh traverses the two plates, is invariably fixed
to the rod p, of o, and to the quoin vy, fig. 1. It turns when
the rad v* of m, fig. 2, descends.  One of the sides of the quoin
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v, in a state of rest, is vertical, and presses against the spring

g

The ecircle &, fir. 1, which turns with the eocentric #, bears
a little rod, which it moves on turning in the direction indica-
ted by the arrow, and which hits against the portions ¢’ ¢ of
the spring @ g ¢, which is wider at ¢ ¢ than a ¢’

Fig. 2.

TN

In the position of the fizures, the rod r being stopped, the ro-
tation of the axis £ and &, in fiz. 3, cannot take placs, When
a enrrent arrives from one of the exterior sorew or binding-posts,
in traversing the wire of the electroamagnet, the armatare n’
M, fig, 2, is attracted, and v w' @ withdraws a litile, and the
strip r, o 5, descending under the action of the epring o o, fig.
2, eanses the axis p, fig. 3, to turn a little.  The quoin #, fie. 1,
inclines toward the left, and draws back the spring g ¢'q. The
rod 7 is not stopped, and the wheel &, fig. 1, turns as well as the
eceentrie o, fig. 1, of which the bent part engages with the spring
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@ ¢ ¢, and keeps it drawn back during all the time required to
make a hall revolution. During the rotation, the eccentrie u
puts in motion the lever-arm u 1, and the hammer, which strikes
on the bell.  As the quoin comes back to its vertical position, the
spring, after it has ceased to be passed by the eurvilinear
part of o, stops the rod r again, and intevrupts the movement
of the hammer,

It remains now to be shown how the quein cames haek ta
the vertieal position.  Its axis, p, bears a rod which is seen in
fiz. 3, between the copper plate ¢ b, and the large wheel, the
axis of which is . At the extremities of one diameter of the
wheel are fixed two points, and when the wheel turms, these
points press upon the rod and torn the axis, p, which raizes
the strip, p; o m, fig. 2, and the quoin, v, fiz. 1.

If the current has ceased to pass, the ormature is brought
back o its position ; the steip, py . presses again on the upper
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part of the armature n” 2" m, fig. 2, and the movernent is stap-
ped. IF on the contrary, the eurrent passes, the rod iz lowered
again, and the play of the bell apparatus continnes, Thus,
when a single emission of current is produeed, the bell appara-
tns continues to go while the wheel, 6, is making a hall revo-
latiom.

There are frequently several bell apparatuses in the stations,
as the employés are not always present when requived, and if
1% important that there should he come indieation by which the
station making the eall conld be known to the eperator when
he returns to the serviee,  To this end, a diskis fixed, npon
which is written the word answer. The part of the disk which
bears this word, is inclined, and whan the bell rings, it raises
itself quickly and places itsalf in front of a littls window eut
in the ease.  This arrangement is thus deseribed s This disk
is fixed on an axis, », fig. 1, to the middle of which a spiral
spring, ¢ ¥, is attached.  The spring, v g, tends to make the
disk turn and raise np the writing on it.  The movement of
this axis is stopped by a point, w, which the bent spring x a,
fiz, 2, holds,  The axis & s formed with a little arm 47 4, fig.
2. When that wheel moves, the arm draws back the spring x
7, which releases the point # and the disk rises rapidly. It is
lowered on the ontside by means of a little key,

VIERATORY DELL APPARATUE

The preceding bell apparatus is expensive and quite compli-
cated, 1t muost be wonnd np whenever the spring has execn-
ted its aetion, which Is quite an inconvenience when it is to he
introsted to the cars of inferior agents in the service of the
railway eompanies, such as the guards, workmen, &ee.

I will now give a deseription of a new bell system, which
offers great advantages on account of its sirplicity.

Liet there be an electro magnet, 4 8, fig. 4, and an armature,
cny, with its lever arm, p o, moveable on the point, 0. The
rod, o p, touches alternately two serews, m and . The rod, o
p, s in eommmnication with the wire, o v; the peint, m, with
the wire of the electro-magnet, of which the other extremity
reaches to . When the two extremifies, p and q, are placed
in an electric cirouit, the cwrent traverses the wire of the
eleciro-magnet and the armatuve, ¢ b, is attracted.  The rod at
the same instant is withdrawn from the sorew, m, and breaks
the circuit.  The horseshoe core of the electro-magnet ceases
to be a magnet, and the armatore ¢ b, yielding to the action
of the reeoll spring, 1w, retnrns fo its normal position.  The
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cirenit is again elosed, and the movement taking place again, a
series of vibrations are prodoced.
Tig. 4.

This apparatus, in the French servies, is called a frembler.
The width of the vibration is extrernely small, when the cur-
rent passes quickly on and off the electro-magnet; but if there
be added to the serew m a small spring, wh::h may press
slightly upen the armature, at the moment when it withilraws
from the tod, the movement beeomes muoch stronger,

The bell apparatus, fig. 5, is contained in a box, the outside
casing of which is seen.  The bell v iz placed over the box;
the armatore 1w is terminated at the upper part by a little
harnmer a; it is moveable around the point & by means of a
‘s.rrmcr which draws it from the electro-magnet & 27, and serves
in the place of a recoil-spring.

Another spring, i b, presses npon the rod far a moment, when
the armatore is attracted by the electro-magnet.  The fixed
point ¢ of the spring 1 0 is eonnected to the t*thlrif:-r serew-post

g and the peint &, by means of the wire of the electro-magnet
to the screw-post . The movement of the bell apparatns is
l‘nrﬂ’]T.llI"'E"l:] as has been above shown,  All the time the eorrent
1= coming over the line, the hammer strikes a continnons series
of hlows. upon the belly it prodnecs a sort of rolling sound,
which lasts as long as the screw- post B i3 in connection vr.th
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the battery. Mr. Blavier thinks this bell apparatus a nse-
fal appendage to the Morse Telegraph, the sound of which ean

Fig. 5.

be distingnished, when given in adjusted time, to indicate the
dots and dashes of the alphabet. The force

upon the bell depends npon the power of the ol
the attraction of the armature,

TEE OF BELLS IN TELEGIAPH OFFh

In telegraph stations, where many lines centre, a special bell
apparatus for each line is very commaon in Europe, in oriler that
ﬂl’:ﬂ operator may recognize the call of the respective stations on
his line. A single bell apparatous suffices, if there is placed
upon the eirenit of each wire a rﬂlag, similar to that of the
Morse apparatos.  All these relays being furnished with an
appendage, indicating the one which has been traversed by the
current, closes the eirenit of o loeal battery, and sets in motion
the ball apparatus.  This relay, fig. 6, comprizes an clectro-
magnet a, and an armature, which, in a state of resf, tonches
the serew w, and when it s attracted, it toaches the screw .
This serew s connects with one pole of the loral battery, and the
armature connects with the other pole, by means of the electro-
miaget,
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When the enrvent is coming over the line, nnd traversing ihe
electro-mimenet a, the armature being attracted, malkes the eur-
rvent of the local battery pass into the bell apparatus, and at the
same instant disengages the rod @ b, which rises under the ac-
tion of the spring «.

Fig. .

Al Ijuur;un.;ﬁﬁ.

All the relays may be arranged in a single box, in order to
save room. A single local battery being necessary, all the
serews, such as w1, communicate together, as well as all the
armatures, Ahove each of thern is written the name of the sta-
tion with which it iz in conneetion.  For these bell apparatuses,
relays must be employed, because they require a very eonsider-
able development of magnetio foree, in order to produce a suf
ficlent sound to be distinguishable,

In America, bells are wholly unnecessary on the Morse
Electro-Magnetic Telegraph lines.  They are serviceable on the
House, Hughes, Barnes, and other uprinﬁug apparatuses.  On
elestro-chemical telegraph lines, bells are indispensably neces-
gary. The ordinary relay magnet produees a sonnd, which, to
the expert, is intelligible. On ihe German lines, sometimes
bells are emnployed.
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