BAKEWELL'S ELECTRIC COPYING TELEGRAPHL

CHAPTER XXI.

Manipulation of the Eleetrie Copring Telagraph of . C. Bakewell of England—

The Apparaine Deseribed—Secroey of Covrespondence, its Advantages and
Disad vaniages,

MANIPULATION OF THE COPYING TELEGRAIMH.

Tuerr hove been many plans proposed for transmitting in-
telligenoe by electricity, and producing, at a given destination,
a fac-sitnile of the writing presented at the sending station,
The following seems to be the most practicable yet devised, and
the inventor, My, . C. Bakewell, of Eneland, is confident that
it will accomplish the great desideratom on lines of any
length.

D%h.& copying telegraph transmits copies of the handwriting
of correspondents. The advantages of this mode of transmission
are, that the eommunications may be anthenticated by the
recognized signatores of the parties by whom they are sent.
and as the writing received is traced from the original message,
there can be no ervors of transmission; for every letter and
mark made with the pen iz trapnsferred exactly fo the other
instrment, however diztant,

The electro-chemical mode of marking the paper, invented
by Mr. Davy, is adopted in the copyving process,  The writing
is copied on paper soaked in a solution of prussiate of potash
and muriatic acid, s piece of steel wive serving for the pen.
The paper is placed round a eylinder abont sig inches in diam.
eter, and a steel wire, eonnectad with the copper end of the
voltaie batlery, presses npon it, and is carried slowly along by
o serew as the eylinder révolves. By this arrangement, when
the voltaie current passes uninterruptedly from the wire through
the paper to the aylinder which is connected with the zine end
af the battery, lines are drawn npon it at the same distance
apart as the threads of the E.EET' that carry the point.  These
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lines are in faet but one eontinnons spiral line, commencing at
one end of the cylinder and ending at the other,

The communication to be transmitted is written on tin-fuil,
with a };en dipped in varnish. Thin sealing-wax varnish, made
by dissolving sealing-wax in spivits of wine, answers the punr-
pose best, as if dries very guickly. The letters thus written
form on the condueting metal surface a number of non-con-
ducting marks, sofficient fo interrupt the eleetric eurrent,
though the deposit of resinous matter is so slight as not fo be
perceptible by the tench.

The messaze on tin-foil is fixed yonnd a eylinder at the trans-
mitting instrument, which instrument is a counterpart in its
mechanical arrangements of the receiving one, and either of
themn may be used to transmit and receive messages. A metal
style in connection with the voltaie hattery presses on the tin-
foil, and it is carried along by an endless screw as the eylinder
revalves, exactly in the same manner as ithe steel wire that
draws lines on the paper on the receiving instroment, The
varnish writing, when it interposes between the style and the
tin-foil, stops the electric current ; consequently, at every part
where the electrie current is stopped by the varnish st one
instrument, the steel wire ceases to make marks on the pﬂt,ﬁer
at the other station.  Both instroments are =0 regulated that
the cylinders rotate exactly together, therefore the suecessive
branks of the electrio current by the varnish-letters canse cor-
responding gaps io be made in the lines on the paper; and the
anecession of thesa lines, with their snceessive gaps where the
latters occur, produces on the paper of the receiving instrument
the exact forms of the letters.  The letters appear of a white
ar pale color on a ground of blue lines, there being about nine
or ten lines drawn by the wire to make one line of writing. In
the diagram, a shows the writing on tin-foil, from which the
copy is made in the form shown at 5,
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1t is essential to the correst working of the instruments that
the eylinders should rotate exaetly together. This synehronous
movement of the two instraments is effected by means of rog-
wlating electro-magnets, aided by a “ guide-line” on the trans-
mitting oylinder.

The moving power of each instrument is gravity, accelerated
maotion being prevented by a rapidly revolving fan, which pro-
duees a very steady movement of the cylinder. The s Tnay
thus be very easily varied by adding or by taking off weight.
The * gnide-line” consists =imply of a strip of palﬁer pasted
across the tin-foll at a right angle, as shown at o, That strip
of paper effectually stops the eleciric enrrent, and leaves & gap
of equal breadth ineach line drawn on the prepared paper of
the receiving instrument. If the receiving instroment be
moving aft exactly the same speed as the transmitting one,
these gaps in each line will be 1n the same relative positions,
and will fall nnder ench other on the receiving oylinder, making
a brond white stripe corresponding with the strip of paper on
the transmitting eylinder. But if the receiving cylinder be
moving faster than the other, the gaps in the lines will not fall
under one another, bat every one will be farther toward the
right hand. By noticing the position of these gaps on the paper,
it may be seen exactly how much faster one instrument is
going than the other, and weight may be taken oft the receiving
mstrument until the gaps form a continuous stripe.  In this
manner the two instroments may be regulated to move fo.

ther. It is imiaterial at what distance apart they are; for
if they be in the same room, or two hundred miles from each
other, the same plan of adjustment must be adopted.

Suppasing the mechanism of the instruments tobe very gond,
and that, there were no irvegularities on the surfaces of the oyl.
inders, the plan of regulating by means of the guide-line alone
would be snfficient for the copying process. Legible writing
may, indead, be obtained in that manner, but not with safh-
clent acenrary and certainty to be depended on in crdinary
working operations. To seeure the requisite degres of accuracy
and certeinty, an electro-magnetic regulator s used. This may
be bronght into astion by means of a second communicating
wire, or by loeal action altogether ; in the latier cose a single
wire only is vequired to work the copying telegraph.  When
two wires are employed, one of them is nsed for the electro.
magnet that regulates the instraments, the other for transmit-
ting the current that marks the paper by electro-chemical de-
composition.  The diagram will assist in explaining the mode
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of regnlating the instruments when o separate wire is nzed for
that purpose.

THE APPARATUS DEECRIBED. -
Fig. 2,

A side view only of the fwo instroments is given, without
their stands orother mechanizm than that which appears on the
ontside of each; the trains of wheels propelled by the wai%its
being contained within the cheels 4 4 and B 5, and the eylin-
dmgbemgon the opposite sides.  The wheel b is fixed o the
projecting arbor of a fast-moving wheel next to the fan, and if
makes twelve revolutions to one of the cylinder. Two aprﬁa
e ¢, insulated from the instruments by being mounted on wood,
ara connacted by wires ¢ =z to the voltaie battery, and to the
electro-magnet u on the other instroment, The other end of
the coil of wire round the elestro-magnet is fixed to the voltaic
hattery, so that when the two springs e e touch, the ecironit of
“the battery is completed, and the electro-magnet is instantly
bremght into action.  This ccenrs once every revoluntion of the
wheel n, by the projecting part g pressing twio springs to
gether.  The wheel w on the mstrument A is fixed on to the
arhor of a wheel corresponding with that of b, and likewise
makes twelve revolutions to one vevolution of the eylinder.

The keeper ik of the electro-magnet has an arm or lever .
added to it, which reaches to the eiroumferenca of the wheel &,
and, when the keeper is atiracted by the magnet, rubs against
a projecting part of the cirenmference o, and thos operates as a
break to check the motion of the instrument. In regulating
the instruments fo votate synchronously by thess means, a
heavier weight is prton a than on B, to cause it to rotate
considerably faster than the other when the break is notapplied.
But when both instruments are set in motion, thelever being
pulled down each time that the springs ave pressed together by
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the wheel n, the breal is thus pof in operation just sufficiently to
male the movements of the two instinments corvespond. By
this arrangement, it will be observed that one instenment reguo-
lates the other: and it has it under such complete eontrol that
if the speed of =5 be diminished, the movement of 2 will be re-
tarded by the longer eontivned action of the brealk, and he made
te rotate equally slowly, and even to stop by stopping ths
motion of B,

When the instroments are worked at a distance from each
other, the electro-magnet a is put into action by a local battery,
and the contact 1= made and broken by an intermediate small
electro-magnet, as in Mr, Morse’s telegraph.,  In that manner
the copying telegraph has transmitted messages with perfect
accuracy from Brighton to Londeon.

When a single communicating wire only is nsed, the insti-
ments are regulated independently of each other 'h:,r means of
pendulums,  Clock-movements, with pendulums that heat four
times in & second, are employed at each instrument,  These
pendnlums at every vibration sirike against E-Ermgs, at each
eontact with which the electro-magnets which regnlete the
instroments are brought into action,

The arrangament of the mode of making and breaking con-
taet by the pendnlum will be easily understond by the diagram.

Fig. 5.
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The pendulom pis connected by the wire ¢ to the electro.
magnet m.  The springs s are connected with the voltaie
battery v, from which a wive z conneets with the other end of
the eoil of the electro-mnagnet. It will he evident, therefore,
that when the rod of the pendulurn vibrates acainst s &, the
voltaic ecironit is completed through the magnet, which is
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bronght into action in regulating the instroments as rapidly as
the pendulum beats.

The goide-line serves to indicate with the greatest acenracy
whether the penduloms at two corresponding stations are
beating together; for if one be vibrating faster than the other,
the guide-line ou the paper will be slanting instead of perpen-
dienlar; and by means of an adjnsting serew to raise or lower
the pﬁndulum-{oh, the two may be readily adjusted to beat
together, In this manner a variation of even the thousandih
part of o second may be observed and corvected.

It may probably be sopposed, beeanse the metal siyle has fo
pass over each line of writing nine or ten times to complete it,
that the copying process must be necessarily slow ; but it is, on
the contrary, very rapid. A eylindersix inches in diameter will
hold a length of paper on which one hondred letiers of the
alphabet may be written in a line. The eylinder revolves
thirty times in a minute; and allowing ten revelations to com-
plete each line of writing, the rate of transmission is three

hundred letters in a minute. Much greater spoed than that has
been obtained.

SECRECY OF CORRESPONDENCE.

One of the advantages which the copying process also pos-
sagsos is the means it affords of maintaining the seevecy of cor-
respondence, 1t is now customnary for these who wish their
comnmunications not fo he known to fransmit messages in
cipher, by which certain letters or figures have signifieations
given to them which ave only intelligible to the parties eorre-
sponding.,  This pian has the disadvantage of being liable to
error, as the clerks are ignorant of the meaning of the symbols
they transmit. By the copying telegraph the symbols made on
the tin-foil are transmitied ps accurately as if written in full, for
no manipalation whatever is required, the effect being producad
altogether by mechanism,

Theve is also a speeial maode of maintaining seerecy by trans-
mittinﬁ the messages impressed on the paper invisibly., If the
paper be moistened with diluted aeid alone, the iron is depos-
ited on the paper, but no mark whatever 15 visible, and the
peper remains blank until it is brushed over with a sehation of
prussiate of potash, which instantly renders it legible, In this
manner messages writlen with colorless varnish may be trans-
mitted without any one seeing the contents; that part eon-
taining the nama and address being alone rendeved legible $ill
the message s delivered to the person for whom it is intended.



