RONALD'S ELECTRIC TELEGRATH,

CHAPTER XI1.

Invention of Ronald's Eleetric Telegraph—TBxperiments and Theseription of tne
Apparatns—Deseription of an Elgetrograph,

INVENTION 0F RONALD'E ELECTRIC TELEGRLAPH.

Tue Benald Eleotrie Telegraph was invented in 1516, at
Hamnersmith, London, England, by Me. Franeis Ronald, and
a deseription of it was published by him in 1823, He erected
eioht meiles of insulated wire on hiz lawn, and besides, he buar-
ied in the earth five hundred and twenty-five feef, in a trench
dug for that p v, four feet deep,  The wire throngh the
alr was insulated with sillk strings suspended frovn frees and
poles.  The sabterranean wire was placed through thiek glass
tuhes, and thesa were placed in troughs ade of dry wood, two -
fnehes square. The tronghs were fillad with pitel. He e
ployed the ordinary electric machine, generating high-tension
eleatricity, and the pith-ball electrometer, in the following
ranner. He placed two elocks at two stations; these clecks
- had upon the seeond-hand arbor a dial with twenty letters on
it; a soreen was ploced in front of each of these dials, and an
arifics was ent in ench screen, so that one letter only at a time
could he seen on the revolving dial.  These clocks were mads
to go isachrononsly, and, as the dial moved vound, the same let-
ter always appeared throvgh the orifiees of each of these
fluracns. The pith-ball eleotrometers were hung in front of the
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1t i evident, thevefore, that, if these pith-bells eould be made
to move at the same instant of time, a person at the trans.
mitting station, by cansing sneh motion in both those elee.
trometers, wonld be able to inform the attendanst at the distant
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or receiving station what letters to note down as they appeared
before him in suceession on the dial of the clock.:

This was aceomplished in the following manner: The trans.
mitter caused & enrrent of electricity to be constantly operating
upon the electrometers, so as to separate the balls of those elec-
trometers, except only when it was yequired to denote a lotier,
and then he discharged the electricity from the wire, and in-
stantly both balls collapsed.  The distant observer was 'I:herah:,r
informed to note down the letter then visible.  In this way
letter after lotter could be dencted, wordsspelled, and intellizence
of any kind {ransmitted.  All that was absolutely required for
this form of telegraph was, that the olocks s go isochro-
nously during the time that the intelligence was being frans.
mitted ; for it was easy enough, by a preconcerted arrangement
between the parties, and upon a given signal, for each party
to start their clocks at the same letter, and thus, if the elocks
went together during the transmission of the intelligence, the
proper letters would appear simultaneously, until the commnu.-
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nication was finished. The attention of the distant ohserver

was called by the explosion of gas by means of slectricity from
a Leyden jar.

Fig. 2

FAPERIMENTS AND DESCRIFTION OF THE APPARATUS.

Mr. Ronald has given the following additional explanations
of hiz invention in his work, entitled &  Desoription of an
Eleetric Telegraph, and some other Eleetrical Apparatos ;?

In fig. 1,0 is an electrical machine; r, the pith-ball elec-
trometer | A, the sereen hiding the letfers on the dial hehind it ;
F, the mas alaram ; g, the tnbe conveying the wires,

Fig. 2 shows the moveable dial hidden hy the sereen in
fig 1.

gFl%‘ 3 iz an enlarged drawing of the soreen, with orifice and
pith-hall electrometer.

Mr. Ronald entered on the subject of the comparative merits
of wires suspended in the air and wires buried in the earth,
and arrived at the coneluszion that subterrancan wires were much
o be preferred, althongh many persons were found to object to
that plan.

He says: * The liability of the sublerranean part of the ap-
paratus to be mjured by an enemy or by mischievously dispo-
sed persons has been vehemently abjected to—more vehemently
than rationally, T presume to hope (as is not unfrequently the
ease on these as on many other sorts of occasions). If an
enemy had oecupation of all the roads which covered the wires,
ha eonld nndonbtedly diseoncert my electric signs withent
diffieulty ; but wonld those now in vse cseape?  Aund this case
relates only to invasions and eivil war; therefore let us have
smolcers enrmgh to prevent invasions, and kings that love their
snbjects enough to prevent civil wars. _

Mo protect the apparatus from misehievously disposed per-
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song, let the tobes be buried six feet below the sarface of the
middle of the high xoads, and let each tube take a different
route to arrive at the same place.  Could any nmber of rognes
then open trenches six feet deep, in two or more different pukblie
high roads or streeis, and get ’rhrou&h two of mors sirong cast-
iron tronghs, in less space of time than forty minutes ? for we
sholl presently ses that they would be detected before the ex.
piration of that time.  If they could, vender their diffienlties
greater by cutting the trench deeper, and shonld they still suc-
ceed in breaking the communication by these means, hang
themn if you eatch them, damn them if you cannot, and mend
it immediately in both cases

In further explanation My, Roland states, that the civcular
brass plate, fig. 2, was divided into 20 equal parts, and it was
fixed npon the seconds’ arbor of a cloek which beat dead see-
onds,  Bach divigion was marked by a fignre, a letter and o
preparatory sign,  The figures were divided into two series,
from 1 4o 10, the letiers were arranged alphabetically, leav-
ing ont 1., v, w, %, 2 The preparatory signsare indicated
by the pesition of the vays indicated by 4, B, ¢, Dy B, Fy 8, H, I, K,
and represent as follows, viz,, 4, prepare; B, vendy; o, repeat
sentenee ; o, repeat word ; g, finish: r, annul senience ; 5, an-
nul word ;ou, note fignres; 1, note letters; &, dietionary.

Before and over the disk, fig, 2, was fixed a brass plate, fie
3, vapable of being occasionally moved by the hand round its
centre, and which had an aperture of such dimensions, that
whila the dizsk was carried round by the motion of the clock,
only one of the letiers, firtres, and ratory siens upon 1t
mu:irtl he seen throngh tl'ig apertare aﬂaﬁaﬂ samgr m; il'::* in-
atanes, the hgure 4, the letter v, and the sign * Ready,” are
now visihle throngh the apertare in fig. 3. In front of this
pair of plates, a, %g 1 and 4, was snspended an electrometer
of Canton's pith halls, from a wire £, which was insulated, and
communicated with a eylindric electrical machine of only 6
inches in diameter, and with the wive ¢ 525 feet long, which
was insulated in glass tubes, surrounded by the wooden trongh
filled with pitch, and boried in a trench cut 4 feet deep in the
ground.

* Another similar electrometer was suspended in the same
manner before another clock, similarly fornished with the same
kind of plates and electrical machine.  This second elock and
machine were sitnated at the other ead of the buried wire, and
it was adjusted to go as nearly as possible synehrononsly with
the first. Henes, it is evident, that when the wira was charged
by the machine at either end, the electrometers at both ends



RONALD'S ELROTRIC TELEGRAFH. 151

di?er% when it was discharged suddenly at either station,
they collapsed at the same instant; and when it was dis-
cha at the moment that a given letter, figure, and sign,
on the lower plate of one clock appeared in view through the
aperture, the same figure, latter, and sign appeared also in view
at the other clock: and that, by snch discharges of the wire at
one station,; and by noting down the letters, uf],lEums, or signs in
view, at the other, any required words could be spelled, and

Fig. 4.

figures transmitted.  But by the use of a telegraphic dietion-
ary, a word, or even a whole sentence, could be conveyed by
only 3 discharges, which could be elfceted in the shortest ilme
in 9 seconds, and in the longest, in 90 seconds, making a mean
of 54 seconds,  This dietionary consisted of 10 leaves cut in
the manner of a eommon-place book, or ledger; ench leal was
alzo divided into 10 colomng, and each eolumn nombered on
the top of the page. The eoluroms were infersected by 10
horizontal lines, each numbered on the left side. Tthe space
produced by the intersections was oceupied by words or sen-
tanees,

It was necessary to distinguish the preparatory signs from
those intended to spell or refer to the dietionary, by giving the
wire a rather higher charge than wsnal, and thus cansing the
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pith balls to diverge more ; and it was always vadersiood that
the first sign, viz, © Prepare,” wos made when that word,
the latter a, and figure 1, were in view at the communicator’s
clock ; go that shonld the communieant’s clock not exhibit the
same sion {in eonsequence of its having gained or lost more
than the communicator’s), he noied how many seconds it had
lost or gained, and moved his upper plate on its centre through
just so many seconds to the right or left as oceasion required,
and the communieator continmally repeated his sign * Prepare,”
nntil the sormmunieant had adjusted his olock, and had dis-
ahareed the wire at the moment when the word “ Ready,” ap-
peared in view. .

A second preparatory sign was now made by the cormnnien-
tor, provided that the word or sentence was not confained in
the dictionary, or that the fizures were to be noted, not as
referring to the dietionary, but in composition; and this was
done by diseharging the wire at the moment when the term
“ Note Letters,” or “ Note Figures,” came into view. The
gas pistol, ¥, in figs, 1 and 4, which passed through the side
of the cloolk-casa, c, was fornished with an apparatus, w, hy
means of whicl a spark might pass through it when the com-
municator made the sign ‘ﬁ’r&parﬂ," in owder that the explo-
sion might exeite the attention of the communicant, and the
handle 1, enabled him to break the connection of it with the
wirve when necessary,  The explosion of the gas pistol served
ng an alarm, but fo what extent it wasg uzed {0 communicate
by sound, 1 have not been able to ascertain.

At half the distanes between the two ends of the wire was
placed the apparatus, &, by which its continuity could be bro-
ken at pleasure, for the purpese of ascertaining (in case any
novident had happened to injore the insulation of the buried
wire} which half had eustained the injury, or if both had. It
is zeen that the two portions of the wive and tube rese ont of
the earth, and terminated in two elasps, o forks, © and x, and
the wire, 5, carrying a pair of pilﬁ balls resting on these
forks, connected them, Now, by detaching this conpecting
wire from the fork n, while # still remained in contact with
the forle », or vice versa, it conld be seen which portion of the
wira did not allow the balls of the electrometer to diverge, and
consequently which had lost its insulation, or if both had. Mr.
Ronald submitted his telecraph to the Admiralty, for adoption
by the government, bat he was informed that * telegraphs of
any kind were then whelly unnecessary,” and that “no other

“than the one then in nse wonld be adopted.”  There the mat-
ter endad.
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DESCRIPTION 0F RONALD'S ELECTROGRAPH,

Besines the efforts of Mr. Ronald to establish his eleetiie
telegraph in 1816, and in sobsequent years, he invented an
apparatns called an “electrogeaph.””  This instrument has
been construed to he a step in the mavch of telegraphio inven.
tion, and in substantiation of which, it was placed in the
pleadings of a contesting party in one of his telegrapl suits in
Amerioa.

Fig. & represents the new electrograph, a deseription of
which was published by Mr. Ronald in London, in 1523, He
said:

Whoever has been possessed of a sufficient share of euriosity
and patience to examine the extraordinary and amusing sevies
of phenomena which atmospherie electricity exhibits, as ob-
served hy Signior Beccaria’s exploring wira, or Mr. Benneit’s,
Me, Cavallo's, and Me. Read’s apparatos, &o., muast have re-
gretted the impossibility of noting down sometimes the v
rapid changes in lension, as well as in Lind of cleetricity, whie
peenr in o thender-storm, or hard shower of rain, hail, snow,
&c., in such manner as to convey a corveet {dea of the different
very short intervals of time in which they oceur, as well as of
the extraordinary phenomena themselves. Hence, perhaps,
arcse the idea of employing an electrograph, a far more neces-
sary instrument than the bavametrograph, &e., &6 The phe-
nomena displayed by the electricity of serene weather, and of
dew, are nof, however, leas intevesting, or less deserving atten-
tion, and they equally require an instraoment to note them, bat
for the opposite reason, viz., their tedionsness. Fig 5 is an
electrograph, which may be applied to either purpose,

A 4 1% a box, containing a strong timepiece, placed in a hori-
zontal position, and receiving motion from the weight 8. ; ¢ is
4 eireular platz of baked mahogany wood, eight inches in diam-
oter, having a perforation, v, of two inches and a half dismeter,
The cirenmnlerence of this plaie, and that also of the perfora.
tion, are provided with edges, or rims, and the outer broad rim
is divided off, and marked with hours and minutes, in the man-
net of a common elock,  The space between the two edges is
nearly filled with cement, composed of resin, bess’ wax, and
lamp-black, and thiz part of the apparatus ean be detached at
will from the box. ® ¥ 1= a glass tube, fornished with brass
onps (and eovered both inside and cut with hard cement), the
lower end of which sorews upon the dial-plate of the timepiece,
and the upper end carries a small eylinder or sheave, g, Within
this tube, £ ¢, a stomn of gloss is fixed by its lower end on tha
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Fig. &.
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minate arbor of the timepices, and a pivot, atiached to its op-
per end, passes through the cap r and the eylinder g This
pivof carries the ivon ball and cap, &, info which is serewed a
steel wirve, £, and this earries the piece, &, which may slide with
a little frietion upon it.  The wire /, fixed into the piece &, ter-
minates at its lower end in a hool, and another shovt wire, w,
is furnished with a ring ai one end, by which if iz attached io
the hook, and with a small gold bead at the other, which rests
upon the resinons plate.  Lastly, & fine thread, #, is also
attached by one end to the piece &, and by the other to the
eylinder £.

When the clock is in motion, and the apémrat\m disposed as
is represented in the figure, it carries romnd the ann £, and of
conrse cerries the thread #, to coil itseli round the stationary
eylinder, g, the piece & to advance toward the ball 4, and the gold
head, which fredls upon the resinous plate, to deseribe a spiral
theveon,

And when a communication is established batween the hittls
iron eup above B (which contains a globule of merenry, in
order to seours perfect confaot) and a wire connected with any
speoies of atrnospheric apparans, the gold bead acts npon the
resinons plate like Mr. Benneit's electrio pen, 4. e, it electrifies
it in such a manner, that when the plate is removed from the
aloek, and powdered with ponnded resin, or even commaon iy
hair powder, the lina of the spiral exhibits configurations, which
vary in form and in bréadth aecording to the kind and intensit
of electricity which the bead has eommunicated to it; and,
by reference fo the divisions on the eireumference of the resin-
ous plate, it is easy to discover the exact periods at which these
oceurrences took placa,  In short, o comparafive picture of all
the phenomena of atmospheric electricity, during the absence
of the observer, is thas procured.

If the instroment be osed for noting the phensnena of
serens weather, dew, &ce., the hour arbor iz generally prefer.
able s if for those of a thundar-storm, hard shower of rain, or
hail, or snow, the minute arbor; but I have sometimes found,
that a more rapid motion is required than either, which may,
of course, he n:-l?ta.ineﬂ by the addition of a third arbor, &e. ; and
the glass tnbe, & #, with all its appurtenances, ean secordingly
b aam;jr transferred from any one arbor to another, and the
plate adjusted to o new centre. It is also necessary sometimes
to emnploy a cylinder, either Jarger or smaller than i In the
first ase, when the more violent and more transisnt phenomena
are to be noted ; and, in the second, when a delineation of a
longer period is required to be exeenied by the instrument;
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for it is evident that, in proportion to the diameter of the eyl-
inder g, will be the proportions of the volute npon the resinous
prate ; and that the comparatively short duration of & sterm, or
shower, &, which deaws a larger figure, must requive a spoce
of ereater breadth, as well ax length, thean the other, in order
to avoid confusion ; the eylinder g can therefore be removed,
and others substituted in its place,

One advantiage, which T have derived from this eontrivancs
over a oylindne electrograph, is, the power of conveniently bring-
ing the resininto s fit siate fo receive the electrical drawing, the
only cerfoin method of doing which is to pass a heated plate
of Tron over it, at twoor thres inches distance, in order to melt
it partially (so perfectly does it retuin the figure, and so diffi-
onlt is it to destroy that fizure without communicating a new
ona by the ordinary methods) ; which process of heating it i
almost irapossible to perform upon any other surface thana plane,
s0 as fo preserve a fine even sarface, _

But the principal advantage over both the cylindrie and plene
electrograph, proposed by Magellan, is thai devived from a comn-
parative and comprehensive view of the daily periodical refuros
of the phenomena: those, for instanes, of the merning and
evening electrioity, which Becearia found to bear a striking ve-
lation with the periods of sunrise and sunset, and which he
aecounted for by the sun's action upon the vapors which were
exhaled from the earth, Magellan’s plate eleotrograph wonld
be very enmbersome and inconvenient for such observations,

Would not the above be also a proper instrument for obser-
vations on that most axtram'dinmg" fendency which thunder-
stormes have o reappear, many agi snceessively, abont the
same hour ; and, what is more, at the precise spet where they
had appeared at fivst. % Tt iz neeessary to inhahit,” says Rig.
Volta, the learned and sagscions diseoverer of thiz new phe-
nonenon, “a mountainons eountry, and partienlarly the neigh-
borhood of lakes, such as Cormo, the precinets of Lario, Verbano,
Verese, Lugano, Leceo, and the whole mountain of Bianza,
Bergame, &e., in order to he convineed of such periods and fx-
ations (so o speak} of thunder-storms at this or that velley, or
opening of a monntain, which last until ssme wind, or remark-
able change in the atmoesphere, shell oeenr to destroy them.”
Sig. Volta refers the canse of the phenomenon to a modification
in the ambient air, produced by the thunder-storm of the pre-
ceding day.,









