HIGHTONS' ELECTRIC TELEGRAPHS.

CHAPTER XX.

High Tension Electris Telegraph—Gold Lesf Instrmaents—Single and Double
Faiuter Neadle Apporatus—Ravolving Pmnterv-lmpmvemm[:s in Batterize
and Imeulation.

HIGH TENSION ELECTEIC TELEGRATH.

Tre telegraphs invented and patented in Great Britain by
the HRev. H. Highton and Mr. Edward Highton, though net
in practical use as a whole at the present time, were evidently
decided improvements on  their introduction. Mr. Edward
Hi htﬂu had been for many years a telegraph engineer, and he
had given evidences of a tl;farnugh knowledge of the intricacies
of this mysterious science and art. In giving those improve-
ments, 1 will Fraaent the deseriptions mwade by Mr, Edward
Highton, and also his opinion aa to their advantages over other
telegraphs of that day.

The first patent was taken out in 1844 by the Rev. H, High-
ton,  In this telegraph electricity of high tension was employed,
viz,, that produeed either from the ordinary electrio machine,
or fmm the hydro-electric machine : one wire only was used,
A piece of paper, which was moved uniformly by elock-work
mechanism, was condueied at the receiving station between
two points of metal in eonuection with the line-wire, the peints
heing placed one above the uth:lr and on tfiul;;fmsz.!e sides of the
waper.  Un sending currents of electricity, ApHer Was pie
%Jypzha Eﬂ.emt'.nmt;rl,a every shoek makmjgr a llgtll:erhole tiln.m
it. Iftheelectricity transmitted wers positive, a hols was pmmad
at one of those points, and if negative, a hole was made at the
ofher point. By the combination of these pevforations leiters
and zymbols were denoted.

By an arrangement of these dots or holes, under the ordinary
mathematieal law, from 30 suecessive onrrents of eleciricity,
orenpying, say, 15 seconds of time, no less than 1,073,741, 4
different signals could be rade. 005
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Ten mwiles of wire were erected on the London and  Nerth
Western Railway for the purpese of iesting the tionhility
of the plan, and of obtaining certain fundamental laws as to
the transinission of electrie currents, The signals were fonnd
to be given with great eertainty, and the paper, meistened with
dilute acid, was piereed even when g Ley jar, filled only
with water, and in size not greafer than one's littla finger, was
employed.

The plan was submitted to the government, and an offer was
made to eonneet Liverpool with London by means of this tele-
graph, and that at the solo visle of the Messrs. Highton, pro-
vided that the government wonld obtain for them, for such pur-
pose, liberty to nse the lines of the London and Bivmingham,
Greand Junetion, and Liverpool and Manchester railways, The
govermment, howaver, found that at that time they possessed no
compulsory power to grant such license, even for a {elegraph
for their own use ; and hence, in a Dbill passing throngh Parlia-
ment at the time with reference fo railways, elavses were
added, giving this power to gevernment for telegraphs for
their own parposes,  This, it is believed, was done at the insti-
gation of the lata Sir Robert Peel.

The paper, when marked, would appear thus :

Mighean's svatern of madks foe Rizh-tenston eleeteity.

The above, on one plan, would correspond with the smmber
12,413,411, and wonld, in sending, ocenpy only some 5 or § seo-
onds,

GOLIFLEAF TELEGRATHE ATPTARATUS.

The next patent was taken out by the Rev. H. Highton, M.
A in 1846, The telegraph included in this patent is known
as the (xold-leaf telegraph.

A srnall strip of gold-leaf] fnsertad in a glass fube, was mads
to form part of the electric cireuit of the line-wire. A perma-
nent magnet was placed in elose proximity thereto, hen a
enrrent of electricity was passed along the line-wire, the strip of

old leaf was instantly moved to the right or left, according to

o direction of the current.

This is a very delicate instrument and is worthy of the read-
er's attention.  In order that it may be properly understond, 1
hiave eopied the following from the patent.



GOLI-LEAF TELEGHAIH AFPARATIUS 287

e etats Soed Wty 116
“In the clectrio telegraphs now commeonly used on English
railways, stonals are given by the metions of magnetic needles,
Fig. 1. which are caused to move to either

side by the action of oleetrie currents

¢ passed in either divestion throngh enila

. of wire surronnding magnetic needles,

Bad And Thave diseovered thatsignals can

a be exhibited in olectrie telagraphs by
motions produced by cleetrie eurrents

in strips of metallic leaf, suitably

R placed, in & very cheap forin of signal

I :} n apparatus, resembling o gold-leaf gal-

vanometar,

# The drawing hereunto annexed
represents o signal apparatus, consist-
ing of a glass tube, 4, fittad in brass

&l i caps, a, 4, at top and hottom, and
having a strip of metallic leaf, ¢
{gold leaf hemg the kind of me-
§ 7 tallio leaf which 1 usually employ},
passing  throngh its centre, loosely
hnng, in metallic contact with the said caps ; the upper extremit
of the metallio leaf being fixed at right angles to ats lower end,
gr that the medallie leaf, from whatever direction zeen, will
present at some part its flat surface to the eye.  The caps, o
day (which pre moveable, in order that tha metallio leaf may le
replaced, if broken,) are placed in a eirenit suitable for elec-
tro-telegraphic eommunication,

“ Near to the metallic leaf (as on the ontside of the glass) is
placad either of the poles of & magnet o, And the effects of
this arrangement is, that when a current of voltaic elsetrieit
is cansed to pass throughthe civenit, and, therefore, also throngh
the matallie lenf, u, inoloded in i, The metallie leal s deflecoted
to ona gide or the ather, according to the divection of the cur-
rent.  And the distivet motions so obtained may be repeated
and combined. and used for the purpese of designating ]]}ztbem
ar figares, or other oonventional signals.

“ (oo of the above-mentioned signal apparatuses is placed at
cach terminus of telegraphic communication, and others may
b2 placed at intermediate points,

# Fach terroinne, and each intermediate station, is pro-
vided with a voltaic battery, and with one of the key-hoards in
nsz in single maguetic-needle electric telegraphs.,  The person
in charge of the telegraph at either terminng, or at any inter-
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mediate station, produces the vequisite connections for cansing
an electric onrrent to pass in either direction through the eir-
ocuit, and, therefore, through the mefallic leaf of the sienal ap-

Fig. 2.
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paratus of each terrninal or intermadiate station, and thoas eanse
the metallio leal of all the signal apparatuses to move simulta-
neangly to either side, so as to give the required signal or sig
nils.

¢ The key-hoard of each ferminal or intermediate station has
o handle, by moving which, the person in charge of the fele-
graph at any station ean ecanse an eleciric eurrent fo pase
throngh a eireuit, in connection with a system of alarams at the
terminal and intermediate stations, similar fo thoss in use v
magnetio-needle eleetrio telographs.”
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The next pateni was taken ont inJanuary, 15845, by Messrs,
H. and X. Highton.

At this fime Mr, Edward Highton was acting as telegraphic
eligineer to the Lendon and Northwestern Railway Company,
and was pressed by that eompany to invent a set of electrie
telegraphs free from the objeetions and defects inherent to most
telagraphs then in wse, and free also from any of the then ex-
isting patents,

Every telegraph proposed or executed at that time, was mi.
nutely investigated, and theie defects studied with the greatest
care. Neither time nor money was spared fo accomplish the
objeets desired,  The result was a sevies of lnventions of great
variety and extent.

For these inventinns, the patentees veceived from the hands
of His Royal Highness Prinee Albert, as President of the So-
ciety of Arts, the greatest honor the scciety had the power to
bestow, viz., their Large Gold Medal. .

Heveral of the plans wers immediately adopted on the Tiondon

and Northwestern Railway, in prefarence to those of the old
Eleectric Telegraph Company, who then possessed a great num.-
ber of patents.  The telegraphs gave the greafest satisfaction,
and have been in constant daily nse ever sinee.
The prineipal feaiure of the inventions in thispatent were, viz.:
The E"lﬁl‘ﬂﬂshﬁﬂ magnet was suited to coils, and was thought
to be much superior to the old stralght magnetic needls and
coil of Coole and Wheatstone, In step-by-step motion fele-
oraphs, a means was provided for cansing the pointer or disk at
once to progress by one bound to zero on the starting point.

The maximnm work eapabla of being produced by any nm-
her of lines was taken advantage of, and thos three wires were
made to produce 26 primary signals, and so to show instantly
any desived letter of the alphabet.  Tnder Ampére's plan, 26
wires must have heen nsed, and under Cooke and Wheatstone's
patent, 6 wires, Suitable keys were devised for sending enr-
rents of electricity over three wires in the 20 ordaers of variation,

Direct-aotion printing telegraphs were devised, so that a sin-
agle toneh of one out of 26 keys caused instantly any desived
one out of 26 letters or symbols to be printed.

The insalation of wires was improved, and many other itn-
provements relating fo eleetrie telegraphs etfeoted.

The advantage of the horseshos magmet over the straizht
magnet or magnetio needle of Professor Wheatstone was thus
stated by Br. Highton: When a eoil surrounds a straight
magnetio needls, az nsed by Messrs. Cooke and Wheatstone,
each eonvolufion of the wire has to pass favdee over the central
or dead parl of the magnet; whereas, if the horse-shoe magnet
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be employed, thers is wive only where there is magnetism in
the magnet to ba scted on. This latter srrangement, therefore,
enables all saperfluous resistance in the eireait to be dispensad
with : and hence the same amonnt of eleetric power iz enabled
tn produce o far greater effect on the distant telegraphic instru-
ments, or less power o producs an equal effect.  Corrents of
eleciricity from secondary batieries were to ha employed where
great mechanical effects were desived at the distant station,
An Instemment was deviged for this purpose, called a ¢ persm-
node.”

The next patent was token out by Mr Hdward Highttn on
tha 7th February, 1550,

Fig. 3.
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BOUBLE-POINTER TELEGRAPH. 01

BINGLE, DOHLE, AND REVOLYING POINTER TELEGHAPHS,

. The potent contains a great many improvements in differ
ent classes of telegraphs. A few only of the principal features
will be alluded to here.

The first part refers to modes of arranging electric cirenits.
Means of employing electricity of different degvees of tension,
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and of different periods of duration, are also shown, so that two
kinds of eleotric apparatus may be connected to one line-wire,
and one only worked, as desired, By this means one of the
wires nsaally employed was rendered nonecessary.  Other ime.
provements relating o the dials are also made

A pew mode of cansing motion in soft iron. by temporarily
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magnetizing it by the configuity of a powerful magnet, is de-
soribed, which promises to be of great value in electric tel-
erraphs, as by the employment of this apparatus any demagnet.
ization of the magnets in thunder-storms is entirely obviated,
and the coils of wire ave made to give out more power,

Tevolwing-Peinter Telegraph, with double artion sscagement, for either sne os two

Tine-wires, the pointer being sble to progress from letter 1o letboy, or Lo pass by ome
Deund from oy betber the whela distaoee up i ner I

The Totfers in the vnys nre enbstitnfed for the hl.!uw‘mgﬁ:lf;.: p=Nulars; b—TPrivata
Blgrale; e—Coda; d—Tatters; o—End of Mesege: end of the word § S—Hepoal | g Tader
ciand; b—Walk; i—Mat tndustend | L—Ge ob.

Pendulous, or vibrating bodies, in step-by-step motion tel-
eovaphs, are mtroduced in order that o definite period of time
may elapse between each suecessive curvent of eleotricity ; and
these sarme bodies are cavsed to make and hreal the cireuit, so
that no sesond current can be transmitted till ail the instro-
ments in a series have completed the word due to the prior cur-
rent. In this way,all overrunning or lagging hehind of one in-
strument, as before deseribed, is entirely obviated.

Besides these improvements, Messrs. Highton made many
athers, in batteries, construetion of lines, and in the administra-
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tion of telegraph affuirs. They invented a revolving disk tel-
eoraph, with a new double-aetion escapement for either one or
two line-wires ; also, a direct letter-showing telegraph for thres
line-wires, in which the instrument prodoeed the desived letters
instantly into view in the cantre of the dial by means of three
movable sorews; and, also, a printing felegraph, suited for
gither one, twe, or three line wires, according to the rvapidity
of transmission desired, ln this telegraph the latters wera
printed by one touch of a key, when three wires were nsed.

IMPROVEMENT IN BATTERIE2 AND INSULATION.

Their improvement in batteries, which requires not the slight-
est attention for months together, many of which were em-
ploved in doing the most severe worl on the London and North.
western Railway, wers not tonehed for peviods of three, fonr,
and even twelve monthe at a time, and yet they gave oui,
whenever required, a constant and equable flow of the eleetrie
power.  This was accomplished by the substitution of a solu-
tion of the sulphates of the earths instead of sulphurie acid.
These gentlemen invented an improvement, relating to the
manner of protecting and using insulated submarine or subter-
ranean telegraphic wires. It consisted in smrronnding the in-
snlated wires or strands of wive, by potting them in the middle
of & wire-rope, so that the inslated wires may be surrounded
with a flexible cavering of iron, or galvanized iron or hrass, or
other hard wirve, or small rods of such materials,  This patent
was dated Beptember 21, 1850,



