SEIMENS AND HALSKIE'S GERMANIC
TELEGRAPIL

CHAPTER XXIIL

Deseription of the Telegeapl Apparatuz—The Alarum Bell—Eloctria Cironita
anid Manipulation—The Transmitter and its Application.

DESCRIFTION OF THE TELEGRAPH APPARATUS,

Turs apparatns js organized upon rinciples of the dial-
pate system, and is universally a,u:ll:rm:bfbc{:l to be the most per-
feet in the Furopean telegraphic service. The following de-
seription, thongh very defective, will give the reader a knowl-
edge of its mechanism and manipulation. | have seen this
apparatus on the German railways; it was really a model of
beanty, and to me very Eli.[tlp].l}. {t serves the purposes of rapid
comumanication ; it iz to keep in order, and 1t is snscepti-
ble of mampu]atmu by the ordinary employés of the railway
service.  In the nrga.mzatwn and finish of the apparatus, and
in the perfeetion of the systern, Messes. Belmens and Halskie have
exhibited rare powers, fully sustaining the distinguished and
enviable reputation enjoyed by those gentlernen in Europe, as
telegraphers,

In fig. 1, w, are the poles of an electro-magnet, perpendicn-
Jar to the upper side of the box, or the plane of the drawing,
ilat on one and round on the other, 4 4, is the armatare,
ﬂamﬁthmg like a reversed =z, moveabls around a vertical axis,
which axis is supported by two gudgeons fixed on the support
o) a lever-arm s fixed to ﬂlﬁ l]]lfgldlﬂ of the armatare, and the
spring = draws it continnally upward toward the left, tending
to separate the armature from the electro-magnet, so that it
will not be in contaet with if, except when under the influenca
of the attraction produced by the passage of the enrrent, and
g0 that the armatore will separate therefrom, under the trac.
tion of the spring, when thas Insurrent is interrupted. The fig
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ure shows how, by means of the screw v, and of its adjost-
ment, the spring ®, can be stretched more or less, and increase
or diminish the facility with which the armature detaches

Fig. 1

itself from the electro-magnet. A long lever branch, 1 1, is
also fixed to the armature, and turns with it on the same axis,
and shares with it in the movement, This lever bears at its
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extremity 1., a8 rod with a heok 1, which engages in the teeth
of a little steel-toothed wheel r; the ratchet in descending makes
this wheel turn one tooth ; when rising, on the contrary, it
slides upon the inclined plane of the succeeding tooth, M-
gages itsell above it, in order fo make it descend in its turn.
A second hook, #,, borne by the plate p), prevents the toothed
wheel from furning back during the asecending movement of
the rod #; a steel needle or indicator o, fie. 1, and o1, fig. 8,
borne by the axis of the toothed wheel 7, turns with it upon
the cirenlar dial of the keys, fig. 3, and passes successively
before the telegraphic letters or signals wntten or printed on
the keys of fig. 2. It will be seen, therefore, that whenever
the current is interrupted, the lever [ detaches the armature,
and makes it descend ; the hook-rod 1, ¢ lowers a tooth, makes
the indicator advanes one step, and brings it from one letter to
a steeeeding letter. The most essential part of this instru-
ment has been called, by Messrs, Beimens and Halskie, the

¢ ghnttle,” becanse it is similar in effect fo a weaver's shuttle,
moving continually from right to left, and from left to right,
closing and opening the circuit, and giving also to the arma-
ture a continnons movement. The shuttle 5 2, searcely per-
ceptible in the drawing, is thus composed ; npon the support
5, 15 raized a little hrass column, bearing on its upper part the
little, clongated, rectangle n t’}? of -;::pper, furrlizl:ldﬂd with tTn
ight-angled a ﬂas;aa,wi sockets @ a;, and very easily
ﬁeﬂ; this ispﬁ“ nftle.”

At each of the extremities of the appendages @ a,, and per-
pendicular to the surface of the shuttle, is fixed a little picce of
copper, pointed upward, and represented by the dotted lines on
the faces # w,,  Underneath the extremity a2, is a litile foot,
which has a to-and-fro movement, with the shafile around the
centre n,, and reste at the bottom upen a little projecting
metallic band.  The shuttle, consequently, oscillates horizen-
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tally exactly at the middle of the leverarm . r,; its foof at »,
ruhe, in the least degree possible, upon the hand which sup-
vz it ; and, inorder that the shuttle may be completely insu-
ated from the metallic plate py, this foot is covered at its
lower extremiiy with an agate stone. The movement of the
shutile, always quite cirenmseribed, is limited by the screws
€ ey, and these screws are horne by two nprights, fixed to the
plates & ¢, and, their heads being rounded, they fit into the
cavities of the metallic appendages a a,; by means of these
serews, the movement of the shuttle n », can be regulated.
When the appendage @, tonches the sorew e, the appendage a
is at o a.mafll;?iistume fram the screw ¢, and reciprocally ;
wire spring, slightly stretched at £, fixed to the shuttle itself,
and which is shown by the dotted lines in the figure, tends to
keep the appendage a, constantly in eontact with e, and pre.
vents the little jars and oscillations of the shuttle from ever
oecasioning o momentary separation of a, and ¢, It is then
the appendage @, and the serew e, which establishes the
metallie contact necessary for the elosing of the eirenit.  The
only function of @ and ¢ is to civeumseribe the movement of
the shuttle, The nut s is connected in the movement of the
lever Lo, and presses, alternately, sometimes upon a, and
gometimes upon 4, ; but as it is o trifle shorter than the dis-
tance between ¢ and 4, it cannot move between o and @ withs
ont taking the shuttle with it in its movement.  In the figure,
m presses against ay, if the lever-arm moves rom the side of
iy, the shuttle will, at first, remain immoveable, but 8 moment
before the hook 1, engages above the following tooth, the nnt m
presses against @, and at that instant it dizplaces the shuttle ;
there is then no longer communication between o, and ¢,; a is
then in non-metallic contact with ¢, The shottle remains in
this position until the armatore, dropping down, makes the nut
w press against @, and re-establishes the metallic contact be-
tween @, and e, by separating o from ¢ it will be seen that
the extent of the movement of the lever-arm oo, s much
greater than that of the shutile, and that it is only at the mo-
ment that the lever has aveived at its maximum, right or left
point of separation, that the shuttle makes a very small move-
ment, first to the one side and then to the other,

One of the ends &, of the wire of the electro magnet connects
with a pressure serew, the other end of the wire traverses the
hole 7., and connests at &, with the support s of the shuttle;
another wire is serewed to the plate p, and has metallie com-
munication with . which also traverses ihe hole 7, and is
fixed to a pressure screw. If, then, b and @' are united fo



THE TELEGRAPH APPARATUS, 317

the two poles of the battery, the ecireuit through the apparatuos
will be closed as long as @, touches e, and will be opened
when @ touches e,

In the position mfreseutﬁi by the figure, the current comin
from the positive pole of the battery to by, traverses the wire o
the electro-magnet, comes to b, passes from B into the shuttle,
comes from the shottle at a fo a7, and goes to the negative
pole throngh «'.. The armatare is attracted, the hook {, is
placed above the next tooth, bui at the same ftime the
it @ presses @, and makes the shuttle advance toward e,
the contmct no londer exists between o, and ; e, the cireuit
is broken, the current is interrupted, the armature separates
from the electro-magnet, the hook £ deseends, taking with it
a tooth, and making the indieator advance a step npon the dial ;
at the moment when this return movement attains ifs limit,
the nut m presses against ay, and @ against e, the current is
again closed, and everything recommences.

In order to prevent the shock of the lever-arm against €
from cansing two teeth to pass, instead of one, or cansing the
hook not to pass over a single tooth, there is fixed :

1st. Upon ench of the teeth of the wheel 7, a steel foather, rat-
chet, or bevel edge, as indicated in the figure by the white rays.

2. Upon the lever-arm ot s a little vertical steel rod, in-
dicated by £ at its extremity, and if is bent toward the bottom
every time that £, engages in the space between the two sue-
eceding teeth, and stops the wheel r, fhe bent extremity 4
abandons the ratehet teeth, which are direeted downward ; but
avery time the lever-arm redescends, and sets the wheel »; in
motion, £, places itself hetween two conseentive ratehets, makes
the left ratchet pass, opposing the passage of the right-hand
ratchet; in this manner, a movement of the lever-arm 1 1,
towanl e ean never let two teeth pass, and the needle of the
indieator must always pass freely from the centre of one signa
to the centre of the following signal.  One of the prineipal
characteristios of this telegraph is, that as long as the battery
is in the eirenit, the mechanism operates, and the needle of
the indicator passes constantly over the dial without interven-
tion of any clookwork.

I will now wotiee the means by which the movement is
stopped to indicate any letter. A cirenlar Rey-hoard, fig. 2,
forms a =ort of a gallery around the apparatus, each key bears
a letter, or sighal, and is prolonged with a sieel point, which,
when pressad by tha finger on the key, is eaused o penetrate
into the apparatus.  The axis of the wheel v, which hears the
indieator, carries with 1t a second needle ay, sitnated wnder
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the plate v, Bach key pressed down, becomes an insarmoui!-
abla ohstacle to the rotation of the needle, the wheel stope,
and with it the indicator of the dial, as well as the lever-
arm L Ly

Tt will ba seen, by the preceding, that, at the moment when
the letter indicator attaing the middle of a space, the lever-arm
L . goes toward e, the hook #, places itself in the interval of
the two succecding teeth. If, then, the indicator is to be
placed hefore a letter, the lever-arm 1 L, must be stopped in its
return toward e, before the ot m arrives in confact with &',
and also before the indicator hes reached the middle of the
space at which it onght to stop. For that parpose, the needle 4,
is prolonged and inclined, so that it presses against the rod,
sunk by the lowering of 1.'.];'111 key, hefore the nut m touches a,,
and hefore the indieator on the dial has reached the gignal at
which it ought to stop. If the finger is taken off the key, the
rod rises, the needle a, is no longer stopped, the spring detaches
the armatuarve, the nut m presses against e, @, arrives in con-
tact with e, the current circulates again, and the armatore re-
commences its oscillations,

THE ALARUM BELL APPARATUS,

The alarom bell is represented, in part, by fie. 4.  Itis com-
posed of a new electro-magnet, as seen in fig. 1, ° %, having
als=o its armature in the form of an oo reversed.s’ A, move.
able around an axis; this axis bears the lever-arm v/, which

Fig, 4,

partakes of the to-and-fro movement of the armature. A

metallie plate, p;, serves as a sopport to a little foot, upon
which a shuttle #’ »’; rests, its form being different from that of
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the telegraph apparatus. It has a prong or a fork, moving
within very narrow limits, between the two serew heads e ¢y
Fach interior jaw of the shofile bears, near its middle, two
little insulating bone or ivory hmttons, against which the lever
arm 1’ strikes in its oscillations, making the shuttle %' #°, move
in its turn, sometimes toward ¢ and sometimes toward &, ; the
jaw n’ bears a very elastie spring, with an insulating piece,
and which, by ita pressure, pn'vun’rﬂ the oscillations of the
shuttle from ever separating o', rom ¢4, A spiral spring g,
which can be stretched or loosened at pleasure, and which
draws opon the lever-arm /) fixed to the axis of the arma-
ture, tends to detach the armature from the electro-magnet,
and even to detach it after the current has ceased to pass.
This same axis bears a long, round-headed har, which strikes
upon the bell T as offen as the armature is attracted.

The serew-poles ¢ ¢ (of which the first is insulated from the
support &, while e, is in constant metallic contact with the
opposite} must be adinsted ‘and regulated for the intensity of
the eurrent and the tension of the spring, It will be seen that
the bell apparatus is analogons to the telegraph apparatns. The
entire mechanism is contained in a round hra'-ﬂ box, fig. 3, some
twelve inches in diameter, and upon the top of which is the
pireular key-hoard, the letter-dial, and the indieator. Two
square serew heads are seen to project on the sides, which en-
ables the operator to re wnlnt.r, by means of a key, and withont
opening the box, the springs of g, &% ; another serew-butfon, By
serves to act directly on the escapement, and to bring the n-
iicator upon such letter or signal as we desive. The lq}.tmrs L
and n are written twice over, on aceonnt of their very frequent
occurrence in the German langnage,  Above and below are
two vacant spaess, upon which the indicator is hronght at the
end of each word.

THE ELECTRIC CIRCUITE AND MANIPFULATION.

Fig. 5 represents the cirenits of the two apparatoses of two
gtations, united by the line wire and the earth wires, This
figure i= simple, and explains itself. e ¢ ave the two batteries,
of which ¢ ¢’ are their copper poles, and 2z 2' their zine poles,
united by wires to the pressure serews, indicated by the same
lotters in station 2, T ' ¢ ¢ are the pressare serews, destined
to receive the wires which go to the earth, and the condueting
wires of the telegraph line, ¢ ¢ are two commutators, which
communicate metallically sometimes with the pressure serews
w3’y when it is desirable to transmit disputohes, sometimes
with the pressure serews r r', when the telegraphs are to re-
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main at rest: £ E & & are the electro-magnets of the indica-
tors, and of the bell apparatus, and e ¢ are two electrome-
ters, placed in the eireuit in the drawing, The station 2, at

the left, speaks and transmits signals to the station 1, at the
right. The conrse followed by the eurrent is indicated by the
line wires and the stetion sonnections.

To place the commutators in contact with w0 w, it is sufhi-
cient to press the button b, fig. 5,

The needles of the two indieators move constantly over the
dials; and fo transmit signals, it is only necessary fo stop



ELECTRIC CIRCUITA AND MANIPULATION. am

simultanesusly the two needles upon the same letter. Tt has
suffieed for this, to prevent the eireuit from being elosed in the
aﬁPmtus at the first station, 1, producing the same results in
gffect,  The ecirenit also rests open in the apparatos of the
seeond station, 25 and neither of the two armatores will he
attracted uniil the mechanism of apprratns 1 is permitted to
close the eirenit.

When the key of the first apparafus is pressed upon, the
espaperment wheel s stopped precisely in the middle of the
movement which it was abont to make, nnder the action of the
spring, and the circnit eannot be again elosed, nntil the oper-
ator has removed the obstacle by the withdrawal of the finger,
During this time, nothing prevents the escapement of the ap-
paratns of station 2, by its mechanism, from elosing the cirenit;
but, inasmueh as the cirenit is open at station 1, the armature
will not be again attracted, and the indicator of the apparatns,
at station 2, will stop over the desived letfer, after the key is
pressed corresponding to the same letter upon the apparaius
at station 1.

In time of repose, when it is not desired to correspond, the
eireuit between the two stations, 1 and 2, is formed merely by
the eonduneting wire, the earth, and the two spools or coils of
the alarnm bell. When the operator of station 1 wishes to
eommmmicate with the operator of station 2, he withdraws his
hell apparatus from the cirenit, and replaces it by a battery and
his apparatus for telegraphing,  Tmmediately, the bell of the
station 2 rives the alarom, but the telegraph apparatos of that
same station remains metionless, It may appear somewhat
surprising, that two similar apparatuses, the telegraph and that
of the bell, can be in the same eirenit, the one operating and
the other not operating.  This effect is obtained by the uneqnal
tension of the springs,  Suppose, indeed, two apparatnses to be
placed in the same ecirenit, the recoil spring of the one a is
muech stronger, or more fightly stretehed than the apparatos
g, thus, when the armatore of B shall have been attracted, the
electro-magnet a will not have acquired the force necessary to
eonnterbalance the action of the spring.  This result is owing
to the difference as to tension in the recoil springs, the one be-
ing more suscepiible and elastic than the other.  The armature
of & will remain firm and motionless, and the cirenit constantly
closed on that side.  The apparatus g will alone move. Tt will
be understond, then, that, from what actually takes place, the
springs of the bell alarnms are feebler than those of the fele-
araph,  The bells will be sounded af each station, by the ae-
tion of the battery of the other station, while the telegraphs will

21



329 SEDMENS AND HALSKIE'S GERMANIC TELEGRAPH.

continne fo remain motionless,  To completely establish the
correspondence, the operator of station 2, being notified by the
alarnm, withdraws his bell apparains from the cirewit, and puts
in its place the telegraph and the battery. The telegraph ap-
paratnses then immediately work together.  This simultaneons.
ness of movermnent will not take place if the operator of station
L, in giving the alarum, has not first introduced his telegraph
mto the eivenit, and if his felegraph has not rested motionless
while the hell of the other station is sounded,

If the eperator of the second station wishes, in his turn, to
correspond, or express some doubty or ask some explanation, he
places his finger upon a key, the needle of station T stops npon
the siznal corresponding to that key, and the sender of the E?s-
patch 13 thereby notified that the oeperator of the other station
wishes to speak. The interview then takes place, the explana-
tions are exchanged, and the transmission of the signals 1s then
resumed,

The norroal movement of this telegraph is that whenever
the needle passes over o demi-cirenmference of the dial. By
this system, fifteen signals can be transmitted in a second.
This rapidity is ordinarily attained. A Daniel battery, of five
pairs, is sufficient to work a line of from one to two hondred
miles, A battery of twenty-five pairs, with subterranean
wires, makes the apparatus work very well over two hundred
and fifty miles.

THE THANSMITTER AND ITS APMPLICATION.

To avold increasing the number of pairs, an apparatus has
heen addad to the Germanie telegraph, by the inventors, ealled
a “ transmitter,” which is a pecaliar relav magnet.  When the
cirenit is elosed, the current fronn the batteries of the stations
o not enter at first into the two spools of the electro-magnets of
the two stations, It passes first into the spools or coils of the
fransmitier, opposits poles of which the armature turns,
similar to those of the telegraph and of the bell apparatus. As
soon s the armatures are attracted, they colose an aperture
which existed between the condueting stopper and the lever
fixed to the armatore, and when the armature is detached, the
interraption is made to re-exist. The establishment and rap-
ure of the contact is the enly work performed by the frans-
mitter. There can be given to their springs much less strength
than that of the springs of the bells, and a very fesble curvent
will suflice o give action to the fransmitter.

When the transmitter has established the eontact as above
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described, the current of the battery has opened before it a de-
rivating eireuit, mueh shorter and of less resistance, being
compnzed of equal batteries and relay coils at each station.
Thesa spools will then be traversed by a enrrent muech less
intense, than if they had not had the transmitter. The arma.
tore of the telegraphs are attracted, and doring their eourse,
nothing is changed ; bt as soon as they have answered at the
end of that course, the armaturas interrupt the contaet in the
telegraphs,  The corvent which animated the electro-magnets
of the transmitters conses, and the armainres of these magnets
are detached by the springs. The auxiliary enrrent, which
rendered active the electro-magnets of the telegraph, ceases in
its turn.  The armatures of the telegraph are drawn back by
their springs, and the indieators advance one step upon the
dials, &e. The maneuvree for giving the alaram eall s the
same thing either with or without the transmitter. Fig. 4
will give an idea of the play of the transmitter or electro-mag-
net, It serves hore to make a bell ring. & B, ara the two poles
of the large electro-magnet, the extremities of the wire which
covar it mo by the wires F 7 to the two poles of a local bat-
tery.  The wires of the transmitting electro-magnet ferminate,
one with the earth, and the other with the wires of the line,
4 i= the armature of the small eleetro-magnet ; it turns aronnd
a vertieal axis, and bears the lever [ ferminated by a ham-
mer ¢, which strikes upon the bell at each attraction of the
armature,  The wire P goes direetly to one of the poles of the
lacal battery.  The wire v, is at first attached to a mefallio
picee a; to this same piece, but insulated from it, is attached
the plating wire, which makes the very fechle spring v, of
which the extremity is very near to the little platina prolonga-
tion of a1, so that a very slicht movement of the spring r serves
to bring it in contact with s, Th2 wire ¢, unites the spring v
with the seeond pole of the battery.  The prolongation of the
lever 4, or the second arm &, seen bl;elow the armature a, heara
at its extremity two little ping, between which is engaged a
rod, fized to the armature of the electro-magnet ¢ g this rod
is terminated by a little bead or button, which presses when-
over the armature is not attracted against another similar bat-
ton, borns by a second platine wire spring .. The armature 4
and the armatnre ¢ have their spival springs r ry, which tend
to separate them from the electro-magnets, when they are no
longer atiracted,  This being so, if the telegraphic cirenit is
strong enough, the electro-magnet ¢ 2, atiracts its armatare e,
and this armature makes the spring » press against the metal-
lic pizce a, thereby the eirenit of the local battery is elosed.
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The current cirenlates, and venders active the apparatus of the
hLell,  The hammer =strikes one blow, ot at the same time its
prolongation [ detaches from the electro-magnet € ¢, the armna-
ture of the relay, The spring + abandons the metallic piece
1, and the eirenit of the local battery is again opened,

I have said, in the beginning of this chapter, that this de-
seription of the ingenions telegraph apparatus was defective.
It is the best that 1 have been able to get.  The system is
wori;l;ir of a more extended notice. I have frequently visited
the telegraph manufacturing establishment of Messrs, Seimens
and Halskie, in Berlin, Prussia, and I found it to be the most
eomnplete and extensive in the world



