ATLANTIC OCEAN TELEGRAPHY.

CHAPTER XLIV,

The Atlantia Telegraph Company organized—Prineiples of Philosophy pre-
gumed by the Conpany—The Expedition for laying the Cable in 1857—The
first Expeadition of 1858—The Second Bapedition of 1358 —Working of the
Telegraph Cablo—{Canse of the Failure of the Cable to operate,

ORGANIZEATION OF THE ATLANTIC TELEGRAFHA COMPANTY.

To whom the world is indebted for the suggestion of an
Atlantic Telegraph is not a question of any material conse-
quence,  Those who deviged the ways, the means, and the ele-
ments of art, in the eonsummation of the enterprise, are the
ones to whom honor is due,

The character of this work readers it impossible for me to
mention the names of the brave and danntless men who plann-
ed and executed the snbmersion of the different Atlantie cables
of 1857 and 1458, having in view the connection of the easfern
with the western hemispheres—Ireland in the Old World with
Newfoundland in the New.

While I have no faith that a telographie cable, laid in the
ovean twa thousand miles, ean he made available for practical
telegraphie purposes, with the present known scienees, it is but
fair to say that there are those of high scientific attainments,
who have the fullest confidence in the ultimate realization of
the most eomplete snceess,  The reazons impelling me to
dishelieve in the practicability of the enterprise are striotly
soientifie, and those reasons will be considered elsewhers in
this work, in explanation of voltaic cnrrents and their trans.
mission over conductors through air, and on subterranean and
submarine lines,

The Atlantic Telegraph Company was registered under
the Limited Liability Aet of 1836, an the 31st of Oetober of

that year.
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On the Sth of December, in the same year, the whole of the
shares had been fully subseribed for, and in a few days after-
ward the entire deposit of £200 per share had been paid up,

On the 9th of December, 1330, the Board of Directors was
appointed by the shareholders.  The first business before the
company thus organized, was the seleetion of a ecable, and
affer much careful investigation the one adopted was as re-
presented by fiz. 1

Fig. 1.

Thix cable wis composed of 7 small copper wives
twisted together, forming a cord.  Around this A&
eapper cord, was placed the gutta percha insula- £
tion, earcfully manofactured.  Next was placed 5
the tarved hempen covering, and around the core
thus made was placed the iron armor, consisting
of 18 cords of small wire as seen in fig. 1. There [ it
aan he no donbt but what the orzanization of the AR
eable was az perfect as conlid be devised, 1t might fislasliniite
have been improved by making it a little more Al
buoyan?, but even that is not a settled fact. Tt i, i
was 1 great mechanical work, and eonceived by a FEl il
master thonght. On the 31st of December the con- Fy
graots for 2,500 miles of the eable were coneluded. i
the whole to be ready by the first week in July il
1857. The manufacturers of the immense eable, [l :I"I" il
were Meszrs. Newall & Co., and Messes, Glass, S0k it
Elliott & Co., London.

FRINCIPLES OF PIILOSOPIIY PRESUMED BY THE COAMPANY.

The promoters of the Atlantie Telegraph, az a preliminary,
satisfierl themselves that the following philosophical points
wers frioe, vz

1st. That telegraphic signals conld be transmitted without
diffienlty throngh the required distance ;

2d. That a large condueting wire was not required for the
purpose ; and

3d. That the ecommunieation throngh the eonductor could
he effeated at a thoronghly satisfactory speed.

Subsequent investigation induced the company to officially
annonnee the following as established facts in philosophy :

1st, That wutta percha covered snbmarine wires do not
transmit as simple insulated conduotors, hut that they have to
be charzed as Leyden jars before they can transmit at all.

21 That consequently such wires transmit with a veloeity
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that is in no way aceordant to the movement of the clectrieal
earrent in an nnambarrassad way along the simple eonduetors ;

dd. That magneto-clecivie enrrents  travel more quiekly
alonr such wires than simple voltaie currents;

4th. That magneto-electric currents ll.J:'.'Li more quickly
when in high energy than when in low, although voltaic enr-
rents of J’Jr'rl‘ intensity do not travel more qu!rklj than voltaie
currents of small inte '|-It.1r :

Ath. That the v:.lru,tr:-,' ol the transmission of eigrnals alone
insulated submerged wires can be enormously inerensed, fram
the rate indecd of une in two seconds to the rate of eight in a
ginele second, by making each alternate signal with a enrrent
of differant |:11.1|L|h1|1 positive following nLL{.Lt:\-‘L. and negative
following positive ;

fith. That the r!imiuui"tun of the veloeity of the transmission
of a magneto-zlactrie eurrent, in in [netion-embarrassed coated
wires, is not in the inverse ratio of the squarves of the distanes
traversed, but much more nearly in the ratio of simple arith.
metical progression ; .

Tth, That several distinet waves of electricity may be trav-
elling along different parts of a long wire “'l]I][llU‘l.'IlF'I'.I'I'.I‘-lFJ and
within eertain limifs, withont 1r‘|t|':'|‘fu£'un:.f“ ;

Sth. That large nna’rmi wires nzed bannaﬁh the water or
earth are worse eondustors, so far as velocity of transmissionis
concernad, than small ones, and therefore are not sowell suited
as small nnes for the purpose of snbmarine transmission of tele-
graphic signals; and

Oth., That by the nse of comparatively small coated wires,
and of electro-magnetic induction eoils for the exciting apents,
telegraphic m-rnslla can he transmitted through two T]mumud
miles with a upi_ul amply sufficient for all commarcial and

economical parposes,

On the night of the 9th of October, 1856, some experiments
were Instifuted which were regarded of great importance,
“Ten gutta-percha insulated wires, each measuring more than
200 miles, were connected, so that one continunons cirenit of
above 2,000 miles was formed.  There were coils of five wires,
introdoeed for experimental purposes at the joints of the wires,
fiurther inereasing the civenit virtnally to the amount of 2,300
mtles, The magneto-electrie indoction  coils of My, Whitehonsze
were nssd to excite the wires, and the enrrent was made to
operate by means of the receiving 7 apparats, npon ane of Pro-
fessor Morse's ordinary rrtﬁ.n.lmfr instroments.  Slonels wera
distinotly and s lhuhuhwﬁv telegraphed through rhn two thoua-
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sand miles of wire, at the rate of 210, 241, and upon one oe.
easion, 270 per minute,”

The friends of the enterprise supposed that like resulis
would be accomplished on the ocean cable, and that, as o com-
mercial fuet, twenty words could be transmitted through the
cable mimite. Under the beliel that these things would
be realized by the telegraph, eapital was raised, and the com-
pany with rapid strides proceeded to the completion of the
entorprise,

THE FIRAT EXPEDTION FOR LAYING THE CABLE.

The British government defailed the ship Cyolops, and the
United Btates government detatled the Arctic, to take fhe
soundings of the ocean on the J)mpos&d route,  And to lay
the eable, the British government detailed the ships Agamemnon
and Lespard, and ths United States, the Niagara and Sus-
uehanna.

The cable was oompleted in dae time, and placed on board
of the respective vessels; and on the Sth of Anguost, 1857, at
Valentia Bay, Ireland, the end of the cable was taken on shore
fromn the Niagara,  After some few incidental delays, the fleet
sailed from Valentia on the 7th of August.  All the eable had
bean put on board of the Niagara and the Agamemnon.  The
other vessels served as fonders.  The cable was being Jaid with
success, until the morning of the 1lth of August, when it
hroke, and was lost in the sea. Thers had been suhma‘:ﬁed
350 miles. Toenable the reader to understand the particulars
of this expedition, | insert the following from the report of Sir
Charles T. Bright, the distinguished engtnsor of the company :

“ Early in the month of April, 1857, T M. 8 Amamempon
was placed at my disposal as your engineer; and the fittings
necessary to adapt her to the tion of the eabls having been
carried out with the utmost rapidity, she was mooved at her
station at Greenwich to take in the eastern half of the cable.

On the 14ih of May, the U, & frigate Niagara arrived in the
Thames; but, on ealenlating the e available for our re.
guirements, it was found that eonsiderable alterations would
be necessary to suit her interior to onr purpoze.  These were
put in hand at Portsmouth, and she finally procesded to Birk-
enhead, to receive her portion of the eable,

In the Azamemnon, by clearing her hold of the tanks and
magnzines, the available space allowed of the eable heiny made
into one great coil, forty-eight feet in diametar and twelve feet

40
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high. In the Niagara, it had to be disposed in five coils, three
in the hold, orlop-deck and berth-deck forward, and two on the
berth and main decks aft.

The machinery for regulating the egress of the eable from
the paymg-out vessels was constracted with regard to the
great depths of water to be passed over, the eonstant strain, and
the number of days during which the operation must be un-
ceasingly in

The cable was passed over and under a saries of sheaves,
having the bearings of their axles fixed to a framework,
aomposed of cast-iron girders bolted down to the ships'
heams,

The sheaves wera geared to each other, and to a pinion fixed
to a contral shaft, revolving at a rate three times faster than
that of the sheaves; two frietion drums upon this shaft regu.
lated the spoed of paying-out, and the ez of the sheaves
(which were fixed to their axles ontside the framework and
bearings) were fitted to the semi-cirenmference of the cable,
so us to grasp it fialy, without any pressore by whieh it
could be injured.

I need not here enter into the arrangements for splicing,
buoying, guard-ropes, staff, lights, and other minor details of
the expedition, nor into the ecauses which led to your resolo-
fion, that the laying of the cable should commence from lre-
lanid, instead of from the centre, as was at first contemplated.
On the 29th of July, the two ships, with the whole of the eable
on hoard, met at Queenstown, On the 34 of August, alter
uniting the two lengths, to fest the conduetivity of the enfire
line, and taking in eoals and sundry stores, we started for
Valentia, in eompany with H. M. 8. Leopard and the T 5.
frigate Husguehanna, two powerfnl paddle-wheel steamers, ap-
pointed to render assistance in case of need.

At Valentia, we were met by H. M. &, Cyelops, and on the
Sth, the end of the cable was landed at Ballyearbery strand
i'lmm the Niacara, which lay in the bay about twe miles
ilistant.

An aceident tothe heavy shore end eable shortly after weigh-
inz anchor on the 6th, deferred our final departure until the
Tth of Angnst,

For three days everything proceeded as satisfactorily as conld
be wished 1 the paying-ont machinery worked perfectly in shal-
low, as well as in ihe deepest water, and in rapid transition
from one to the other; while the excellent adaptation of the
cahle in weight and proportions to the purpose was maost [or-
cibly demonstrated by the day’s work previons fo the mishap,
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during whieh one hundred and eighteen miles of the cable wers
laid, for ane hundred and eleven miles run by the ship.

The details of the voyvage from the 7th until the morning of
the 11th, are fully sef forth in the following extroct from a re-
port made by me to the board shortly afterward :

By noon, on the Sth, we had paid out forty miles of cahle,
ineluding the he:&vg shore end, our exact position at this time
being in lat. 61° 59° 36~ N, long. 112 19 15 W, and the
depth of water, ascording to the soundings taken by the Cyelops,
whose conrse we nearly followed, ninety fathoms.

Up to four p, w. on that day, the egress of the cable had heen
sufficiently retarded by the power necessary to keep the ma-
chinery in motion, at a rate a little faster than the speed of the
ship ; but as the water decpened, it was necessary to place some
further restraint upon it by applying pressure to the friction
drums, in eonnection with the paying-out sheaves; and this
was gradoally and ecantiously inereased from fime fo fime, as
the speed of the eable compared with that of the vessel, and
the depth of the soundings, showed fo be requisite.

By midnight, eighty-five miles had been safely laid, the depth
of water being then a little more than 200 fathoms,

At eight o'clock in the morning of the Sth, we had finished
the deck coil in the after part of the ship, having paid ont 120
miles ; the change to the eoil hetween decks forward was safely
made,

By noon, we had laid 136 miles of cable, the Niagara having
reach lat, 539 117 40 N, long. 132 17 207 "W, and the depth
of water having increased to 410 fathoms.

In the evening the speed of the vessel was raised fo five knots
per honr; T had previonsly kept down the rate at from three to
four knots for the small cable, and two for the heavy end
next the shore, wishing to get the men and machinery well
at work prior to attaining the speed which T had anticipated
making.

By midnight 139 miles of cable hod been laid. At four
o'clock in the morning of the 10th, the depth of water began
to increase rapidly, from 550 fathoms to 1750, in a distanee of
eight miles.  Up to this time, seven ewt. strain sufficed to keep
the rate of the eable near enongh to that of the ship: but, as
the water deepened, the proportionate speed of the cable ad-
vancad, and it was nesessary to pugment the pressure by de-
arees, unfil, in the depth of 1,700 fathoms, the indieator showed
a strain of fifteen owt., while the eable and ship were ranning
five and a half and five knots respectively. At noon, on the
10th, we had paid out 255 miles of cable, the vessel having
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mnade 214 miles frorn shore, being then in lat. 522 277 50 N,
lomgr, 167 007 15 W, At this tims we experienced an increas.
el swell, Tollowed late in the day by a strong breeze,

From this period, having reached 2,000 fathoms water, 1t
was necessary to merease the steain to a ton, by which the rate
of the eable was maintained in due proportion to that of the
ship,

Et &ix in the evening some dithealty arose through the cable
gotting out of the sheaves of the paying-out machine, owing to
ths tar and pitch hardening in the grooves, and a splice, of laras
dimensions, passing over them. This was wci.iiged by fixing
additional guarls, and softening the tar with oil.

It was necessary to bring up the ship, holding the eable b
stoppers, uatil it was again properly disposed around the puf-'
leys.  Bome importanee is doe to this event, as showing that it
is possible to lay to in deep water without continuing fo pay ont
the cable—a point npon which doubis have frequently becn
expressad,  Shortly after this, the speed of the cable gained
eonsiderably l:{mu that of the ship, and up to nine o'clook, while
the rate of the latter was about three knots by the log, the
cable was running out from five and a half to l;{‘ve. and three
quarter knots per hoar,  The strain was then raised to twenty-
five owt., but the wind and sea incrcasing, and a current at
the same titne carrying the cable at an angle from the direct
line of the ship's eourse, it was not found sufficient to check the
cable, which was at midnight making two and a half knots
above the speed of tha ship, and sometimes imparilling the safe
uncoiling in the hold.

The retarding foroe was, therefore, increased at two o’cloek
to an amonntequivaleat w thiriy ewt., and then again, in conse-
quence of the spead continning fo be more than it would have
been prudent to permit, of thirty-five cwt.

By this the rate of the cable was brought to a litéle shoet
of five knots, af which it contimmed steadily until 3,45, when
it llmrtad; the length paid out at that time being 380 statute
miles,

I had up to this time attended personally to the regulation
of the brakes; but finding that all was going on well, and it
being necessary that [ should be temporarly away from the
machine, to ascertain the rate of the ship, and to see how the
cable was eoming ont of the hold, and also fo vigit the electri-
cian's rooim, the machine was for the moment left in charge of
a mechanic, who had been engaged from the first in its con-
stroction and fitting, and was acquainted with its operation.
I was proceeding toward the fore part of the ship, when T heard
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the machine stop. | immediately called ont to eass the brake,
and reverse the engine of the ship; but when I reached the spot
the eable was hroken.

On examining the machine, which was otherwise in perfect
orlar, T found that the brakes had not been releazed, and to this,
or to the hand-wheel of the brake being turned the wrong way,
may be attribuied the stoppaze, and the consequent Iracture
of the eable ; when the rate of the wheels grew slower, as the
ship dropped her stern in the swell, the brake should have
heen eased.  This had been done regularly hefore, whenever an
nnusnally sndden deseent of the ship temporarily withdrew the
pressure from the eable in the sea.

After the aceident, the commanders of the vessals proceeded
to Davenport at my request, the dockyard at Keyham affording
miny focilities for unshipping the cable.

At a snbsequent discussion, the prudenee of making o second
attempt in October was eonsidered, but the diffienlty of obtain-
in[{ sufficient additional line, and the nneertainty of the weather
=1 late in the year, were ecogent reasons against the adoption of
sich o eourss Tt was, therefore, deeided to store the eable
until next summer, and (having heen granted the use of a vacant
space of ground by the eovernment) four larze roofed tanks
wars oonstructad to receive it

The cable, which is in good condition, was discharged from
the Niagara first, and has subsequenily been unshipped from
the Agamemnon. It has been passed through a mixture of tar,
piteh, linseed oil, and beesawax, in sneh consistency and quan-
tity as effectually to guard against vost,

The buoys, chains, hawsers, and other stores and tools, are
=afely warehoused in the adjacent huilding,

Tmmadiately upon tha return of the ex?miiticrn, steps wore
taken to recover such part of the eable laid from Valentia
as could be raised =o soon az the equinoctinl gales might be
over.

The Monarch, a steamer employed upon the submarine
lines laid between Orfordness and the Hague, and fitted with
the necessary applianess for picking np eables, was at first un-
ileratood to be at onr service for this work ; but some delay to
our plans for recovery arose from the faet, that at the time she
wias expected to be available, she waz dispatched by the cam.

any to whom she belongs upon another duty, and it thos
Eecame necassary for s to proenre and equip another vessel,

In the middle of October, T procesded to Valentia with the
Lieipzig, n paddle-wheel steamer of o safficient capacity ; after
some hindranes by the oules which prevailed af that time, fifty-
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three miles of the small eable and four miles of the heavy
calie were %ot up 3 the remainder of the shore-end was under-
v, and is buoyed ready for splicing next year.

The sea and swell on that coast at this season are =0 unsuited
to the work that the attempt to regain the remainder must be
deferred for some weeks ; but if the confract which has been
accepted by yom is snecessfully carried ont, it will be more
satisfuctory us regards risk of outlay, than for us to renew the
operation.

The recovered cable, which is in good order and fit for nse
again, has been delivered into store at Keyham.

Referring to the proposal to erder a further length of three
Inndred miles of cable, in addition to the four hundred miles
now in course of construection by Messrs, Glasse, Elliott & Co.,
Fwould observe that while I anticipate that the appliances
suggested by experience will enable ns to lay the eable this
year with much less slaek than is expected, 1 quite ngree
with the recommendation of your scientific committee that
more allowance should be made for contingencies, in laying a
line of soch extraordinary lengih.

It is donbiless a eirenmstance muoch 1o be lamented in the
past history of our undertaking, that the time within which it
was infended to be completed did not permit of experimental
rehearsals of various plans of cable-laying in deep water, re-
specting which there had been no previous suecessful experience.,

# The result has been that experiment and practiee have heen
mixed together in one operation ; and henee, although all con-
cerned actively in the undertaking ave now fully alive to the
means which will, in all hnman probability, secure suceess on
the next aceasion, yet great expense has been ineurred withont
an adequate return, which might have been avoided had the
needful time for experiment heen available.”

The following is extracted from the report of Wildman
Whitehouse, electrician of the Atlantie Telegraph Company :

i Placed, at very short notice, in the responsible post which
he now holds, your electrician was ecalled upon to examine
into one of the latest and most difficult electrical problems of
the day, involving eonsiderations at onee of the highest philo-
sophical interest and of the utrost soelal and national imopor-
tunce, He was, moreover, pledged to achieve a practical sne-
cess therein i the brief space of a Few months ; nor while
engaged in this vesearch could he for o moment be released
froma the equally important duty of personally superintending
the manufaciure, and testing the perfection and integrity of
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the cable as it grew from day to day at the Guotta-Pereha
Waorks at Birkenhead and at Greenwich.

The examination of the former required the prosecution of
an extended series of researches, and the eonstrnetion of new
instruments for the purpese of determining with acenracy the
available force of the electrical eurrent as fested at different
distanees, and for the investigation of the peenliar and hitherto
practically most smbarrassing phenomena of induoetion in sub-
maring wires,

It was necessary, too, to approach the subject fo a certain
degree tentatively, and from time to time, as the inereased
length of cable admitted, to let onr early telegraphic instru-
ments grow with its growth and inerease in strength or sensi-
bility as the augmented distance required.

These indispensable researches natorally involved a some-
what eonsiderable outlay in my department.  They were not
however, entered into withont mest eareful eonsideration, and
have been [ully justified by the important and practical bearing
of the vesults which they have heen the means of bringing to
light.

Notwithstanding my endeavors, circnmstances  conspired
to limit the range of these rescarches, while the fact of the
cable having heen made at two distant places, rendered any
full and satisfactory trial of instruments impossible, till the
arrival of both wessels in Queenstown Harbor, That event
was looked forward to with the mest intenso intevest, as afford.
ing a brief and yet valuable opportunity, which, up to that
time, had not been enjoyed by any scientific man, at once of
proving the pranﬁcahi]lity of recording intelligible eleetric sig-
nals through a submarine conducter of the unprecedented
length of 2,500 miles, and of trying on the extended scals the
appliances for alfeeting this object, which up to that time had
necessarily so far been constructed theoretically, as only to
have been actnally tried upon less than one half of the entire
line intended to be worked by the Company.

On the arvival of the vessels at Queensiown Harbor, the
enrliest opportunity was seized of connecting the halves of the
cable on board the two wvessels, by a temporary line extended
between ship and ship, in order that T might thus be enabled
to test the instruments whose construetion was based on the
resnlts of previous experiment on shorter lengthe, In duing
this I had the advantage of the assistance and co-operation of
Professor W. Thomson, who is ane of onr directors,

Thess trials were made under every possible disadvantagze
of time, place, and circumstance ; the connection hetween ship
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and ship was imperfect, was interfered with inadvertently on
several occasions, and was enfirely destroyed at turn of tide.

The power of the instraments was found o be ample for
the whele length of 2,500 miles ; the signals received were even
stronger than necessary, but the time required fo elapse he-
tween signal and signal in order to avoid the blending of elee-
tric waves in the wire was considerable,

An externporancons arrangement by Professor Thomson
and myself ennbled us to fransmit actual despatches in spite
of these difficulties

“Ounr experiments at (ueenstown, therefore, snccessful
thongh they were as furnishing a proof of the adequacy of the
instruments to work through the whole distance, yet rendered
it sufficiently evident that mmeh time and attention might
judicionsly be bestowed npon these, as well as on the details
and peculiar arrangements required for signaling through so
vast and untried a distance, in order to attain a thoronghly
certain and commercially satisfactory rafe of communieation.

On the sailing of the expedition we commenced our com-
mmnieation with the ship by the use of the lewest battery
ane.r sufficient to effect our object, in order to facilitate the

etection of a fault or aceident to the eable by those on board
at the carliest possible moment after its oceurrence,

An arrangement has been wade by which, on the next
occasion, on comimencement from mid-ocean, either of the
ships shall be able, at any and every instant during the voyage,
to aseertain that all is right in her electrieal connection with
iha sister ship, though it 1s not deemed desirable to endanger
the safety of the Company’s complete and special telegraphic
apparatus by an attempt to keep up, by its use during the voy-
age, o constant interchange of messages from ship to ship.

Proceeding in the path which the light of experiment has
opened up to usin relation to the differential values of conduet.
ing media, we have, in the additional length of eable now in
process of mannfacture, adopled the recent sugeestion of Pro-
fesenr W, Thomson, and have instituted o series of tests for the
conductivity of copper wire, Fvery hank of wire to be used
for our conduetor is fested, and all whose conducting power
falls below a certain standard is rejected.

“We have thus seeured a conductor of the highest value,
ranging in conduetivity from twenty-eight fo thirty per cent.
above the average standard of unselected copper wire.

It is but doe to the Guita-Percha Company to state, that,
in their anxiety to advance the interests of submarine fele-
graphy to the ntmest, they have afforded us every possible
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facility in this laborions and important, but somewhat tedions
and obatructive operation.

The arrival of the vessels at Plymonth, and the nnship-
ment of the whole of our eable, to be stored there during the
winter, afford the opportanity which I have so long deemod
necessary, of submitting the working powers of onr instrn-
ments to the mest rigid tests throngh the whole cirenit, under
every conceivable eondition. 1 have, therefore, with the sane-
tion of the directors, removed thither the workshop, retaining
a tew of our most skilled hands for repairs and alterations of
instruments, and the construction of any new ones deemed
desirable.  With these [ have also vemoved cur superintendent,
and the whole stafl of manipulators or instrument clerks, pro-
posing to give them, daring the winter, constant occupation in
the transmission of aetual dispatehes throngh the whele
of the cable, thus rehearsing what will be the routine of their
duties when our line is in operation,

The facilities afforded by the govermment anthorities at
the dockyard at Keyham have enabled me to fit np a complete
telegraphic stailon here, in one of the bnildings deveted to
onr use, in which the soperintendent and staff of elerks ave
now constantly engaged in transmitting dispatches,

I have been able to examine most critioally into the ques.
tion of the highest speed of transmission atfainable, carvefully
elirninating all mere instrumental or manipulative error from
the results.

In doing this we have made uss of an arrangement by
which the acenrate eorrespondence or otherwise of the trans.
mitted with the received signal shall be most readily ascer-
tained. The electric signals, on their entrance into the cable,
are made to pass throngh an instroment, by means of which
they record themselves npon the sama slip of paper and side
by side with those of the receiving instrament at the other or
distant end of the line. We are thus enablsd o serofinize
moast closely the behavior and transit of every signal. U a
dot or dash be lost, it is instantly detected ; and if even the
slightest diserepancy ocenr in the length of the relative marks,
it cannot fail in thiz way to be at once made evident.

The power of our apparaing, as already made, is seen to be
ample 1[-:‘11‘ the purpose ; the speed with which it ean be worked
g0 as to Insure acenracy in the transmission of a dispatch is
fonnd, however, to depend so greatly upon the steadiness and
mechanical truthfulness of the mavipolating elerk, that T have
been indoced to devise an addition to the transmitting part of
onr apparatus which shall render manipulative error almost
imposzible,
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This apparatns, though as yet merely in an experimental
form, has enabled me, withont the use of addittonal elestrical
power, to obtain a very econsiderahble inerease in onr speed, not
only withoat any saerifice, but with an absolute gain in the
accurany of trapsmissions,

By ihis means, and by the adoption of such an ameunt of
abbreviation or code siznals as we find it safe fo use, we are
now transmitting thronzly the enties length of onr cable dis-
patches at the rate of four words in a minute.

I cannot refrain from an expression of the real gratification
which the attainment of this step has afforded me,—ths more
so as [ feel jnstified thereby in anticipating still further prog-
ress and higher results j—nor need I point out the direct and
positive bearing of this question upon the commercial snceess
of the company.”

THE FIRST EXPEMTION OF 1845,

Barly in June the vessels procesded to the deep sea in the
vicinity of the Bay of Biscay, on an experimental expedition
to test the machinery for the laying and drawing in of the
cable.  Three duys were thus employed, and the results were
prenounced as safisfactory.

Omn the tenth of June the felegraph squadron sailed from
Flymouth for mid-scean, where it had been determined by the
company fo ecommencs the submerging of the ecable, instead
of tﬁs l):rlah const, as had been adopted in 1857, The point in
mid-orean where the vessels expected to meet and unite the
cable was lat. 522 02, long. 335> 18",

FEach veszel had 1,500 miles of cable on heard. 1 was
intended that the Niagara should procecd from the point of
junetion to the Newfoundland coast, and the Agamermnon was
to procesd o the coast of Ireland.

O the 26th of June the splics was made and the respective
voszels proceeded on their mission, The vessels had eeded
bat a short distance when the cable, becoming eutangﬂcimin the
machinery, brolke.  Some six miles of cable were lost in the
sea. The break was immediately discovered on heard the
Agamemnon.  Both vessels refurned and a new splice was
forthwith made.  The ships again proceaded to lay the eabls,
On 2anday, the 27th, the confinnity of the eurrent was found
to be broken when some 42 miles of the cable had been paid
out,  The cunse of the interruption of the electrie current was
never discovered,  The vessels again returned to the rendez-
vous, and on the 28th another splice was made, and soon {here.
after they were under way. The paying out continued with
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eomplete satisfaction until 142 miles of the cable had been
submerzed, when it broke near the stern of the Agamemnon,
Up to this time there had been lost in the three efforts 160
miles.

The vessels, failing to meet again in mid-ocean, returned to
(ueenstown for further arrangements to be adopted in the
premises,

THE SECOSD EXPEDITION OF 1838,

The company having defermined to make another attempt
to lay the cable in 1855, the vessels again proceeded to mid-
oeean, whers they united the ends on the 29th of July, 18455,

The paying out was continned successfully until 7 45 v 2,
when the siznals ceased ; fortunately, however, eommunica-
fion was again restored some two EOEI.I‘S thereafter. Like
interrnpiions oceurred several times doring the voyage, and
fo satisfactory explanations in regard to them have tranEEi;red.

On the 5th of Angust, at 1 45 4. w1, the Niagara anchored
in Trinity Bay, Newfonndland. The distance mn by the
Niagara was 852 miles, and the amount of cable paid out was
1016 miles. At 5 15 a. . the end of the cable was landed
on shore,

On the 5th of Augnst, at 6 a. s, the Agamemnon anchored
opposite Valentia, having laid 1,020 miles of eable. At B
o'cloek e, the end was earried on shore,

WORKING OF THE ATLANTIC TELEGRAMH CABLE.

In regard to the working of the eable, bat little has been
miade public.  The batteries employed to work it eonsisted in
the first instance of induetion coils known as Rohmbkorls,
but in a modified form, excited by a Smee battery. Subse-
quently the ordinary Daniell battery was adopted.  The instru-
ment nsed ot the Newfoundland end was a delieate electrom-
eter, and at the Valentia end Professor Thomson’s reflecting
electrometer.

To what extent communication has heen transmitied aver
the cable the public has not been informed. 1 have, however,
learned frem reliable sonrees that the maximum speed of intel-
ligible and unintelligible signals travsmitted and received over
it were at the rate of one wave for each three and one third
soconds. It was announced that a message from the Qneen
of Great Britain was reeeived over the eable for the Prasident
of the United Htates, on the 16th of Angust, eleven days after
the eable had bheen landed on the Newfoundland and [rish
coasts. On the evening of the 16th a paragraph containing



886 ATLANTIO OOEAN TELRGRATHY,

about one third of the message was presented fo the President
and the public as the whole dispateh, but on the 17th the re-
mainder was published, with the following explanation :

Sre Jonws, No B, dugust 17.
Mr, De Banty, the electrician-in-chief at Trinity Bay, says
that he is unable to give any information for publication as o
the working of the cable, but that the time necossary for the
transmission of the President’s Message depends on its length
and the eondition of the line and instroments at the time—
pevhaps, under favorable circumetances, an hour and a half,
The reception of Queen's Message was commenced early
yesterday morning, and not finished until this morning, but it
wag stopped for several hoors to allow of repairs to the cable.
The fraginent of the message transmitted yesterday was handed
to the Newfoundland line as the genuine entire message, and
was sopposed to be such nntil this morning.

Another publication estimated that the time required for {he
transinission of the message was abont 20 hours. It contained
about 100 words,

In rﬂgnrd to this subject, the [lollowing extracts of a letter
was published in the London Morping Post of August 15th

To the Editor of the Morning Post:

B I have the pleasors to inform you that the line from
Valentia to Newfoundland is new working eatisfactorily both
ways,  The following messnge was dispatched yesterday
evening from the Directors in England to the Directors in
Amerioa ;

“Eun and America are united by telegraph. Glovy te
God in the highest, and on earth peace, good will toward
TI'.IE-.T.I."

Thiz message, incloding the nddresses of senders and receivers,
ocenpied 33 minutes in transimission, and consisted of 31
words,  Lminediately afterward a message from her majesty
the Gueen to his excslleney the President of the United
Hiates, consisting of 99 words, was received by Newloundland
in 67 minutes,  Both messages were repeated back to Valentia
to test their acouracy, and were found to be taken with great
exactness.  Of course, unless permission was given, the con-
tents of her majesty’s dispateh cannot be made public.

It will thus he seen that the ling is now eapable of being
worked with perfect acouracy, and the company will now pro-
ceerd, as ra.pigi;r as is consistent with the establishwent of a
proper system, fo make the necessary arrangements for opening



CAUSE OF THE FAILURE OF THE CABLE, 647

the communication to the public; in deing which, however,
some delay must necessarily osenr,
Yonrs truly, (FEoRGE Hawarn,
Secvelary and Manager,
Chief Office, 22 Old Broad-streel,
Lioxnox, Awgust 17,

The signals over the cable continued to grow feebler antil
the lst of September, when nothing intelligible conld he
received,  Since that time all efforts to operate it have failad.
The fatlure of the eable to operate successfully, as had been
announesd by the company, fell upon the world with surprise
and }:rl‘ﬂuﬁ:ﬂ]ncfr regret,

The sneeessful laying of the eable across the ocean had been
hailed by the roar from thousands of guns, by the shouts of
joy thronghout the land, by the chiming of bells in the sacred
spires, and songs of praise wers heavd on hill and in dale. Tt
was but natural thai the failore of the cable to work snecess.
fully, after it had been stretched from hemisphere to hernis
sphere, should prodoce in the mivds of men more than an ordi-
nary astonishment.

GAUSE OF THE FAILURE OF THE CABLE TO OPERATE.

As soon az the sampany in London aseertained that the cable
had failed to enmmunicate inielligible sirnals, energetio efforts
were made to ascertain the enuse, having in view the remedy-
ing of the diffieuliy.  To that end, Mr. C. F. Varley, the very
abla electrician of the International Telezraph, was dispatched
to Valentia, and subsequently, was Mr. W, 1% Henley, a distin-
guished electrician, of London. Through tha kindness of the
energetic  secretary of the company, Mr. Saward, I am
enabled to present the reports of those gentlemon to the reader.
They contain =eieniifie information verv valuable to snbmarine
telegraphers,

Report on the State of the Atlantic Telegraph Cable.

Lowpox, Safurday, Sept. 18,

[ arrived at Valentia on the evening of the Sth inst, when I
fonnd that no words had for many days been reecived through
the cable from Newfoundiand.

O the Gth, Tth, Sth, 9th and 10th, I tested the cable at in-
tervals in four different ways to ascertain its eondition.  The
following are the resalts:

1. There is a fanit of great magnitnde at a distanee of be-
tween 245 and 300 statute miles from Valentia, but the locals
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ity eannot be more acenrately ascertained unfil a portion of the
cable, 20 or 30 miles in length, has been tested against my
standard of resistance, and until the log has been consulted to
ascertain the amount of slack paid out. I wonld suggest that
the piece of eable at Greenwich be earefully measured and
tested against my standard, in ovder to obtain the wost correct
estimate of the distance of the fault, Assuming, however,
that it is 270 miles, and allowing 22 per cent. for slack, it is
possible that the chief defeet iz in shallow water—410
fathoms.

2, The eopper wire af the fanlty place above alluded to does
not touch the iron covering of the eable, as is proved by its
forming a voliaic element, which gives rise to a eoutinuons
positive eurrent from the copper wire varying very little in ten.
sion.

3. The insulation of the wire between Valentia and the
fault, is perfect, or at least contains no defect of sufficient im-
portance to be perceptible, or to materially influence the work-
ing were the eable otherwise perfect.

4. The copper wire is continnons, and consequently the cables
has not parted.  Faint signals, or reversals, ave still received
from Newfonndland, but the power used will shortly eat away
the exposed copper wire in the faulty place by eleetrolytic de-
cornposition.

The actunal resistance of the fanlt appears to be at least equal
to ten miles of the cable, but iz most probably greater,

Taking it at its lowest vesistance, viz., ten miles, and assu-
ming that Newfloundland is only nsing 150 eclls of Daniell's bai-
tery, the strongest corrent received thenee during my stay was
only a 24th part of the foree that it shonld be were there but
this one fault,  When it is, however, borne in mind that on
the other sile they are probably using more power, and also
that the defect first alluded to probably offers more resistance
than that assumed, viz., ten miles, it is evident that there is
another and more distant fanlt, the approximate locality of
which T eould not pretend o estimate at this end withont
heing able to speak to Newfoundland. _

From aunthentie defo shown to me at Valentia, T am of
opinion that there was a fault on hoard the mernnen, be-
fore the eable was submerged, at a distance of about five hun-
dred and sixty miles from one end, and six hundred and forty
from the other.

The following ave the dafe in question, but on whaf ocea-
gion they were obtained, [ am unable to state. They were,
however, probably taken when the ships were at Queenstown :
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Testing of Cotls on board the Agamemnon, consisting of
about twelve hundred statute miles of Cable.

1. When the upper end was disconnected, the
-::urrent entering the cable from a baitery,

.................. cerisesersaae. B8 parts,

2. When upper end was put to earth, corrent en-
tering ihe cable was., ..o o oL 10.5 parts.

3. Cuarrent going ont of upper end of eable to the
earth, ... b parts,

4. When the lower end was diseonnected, the cur.
rent entering the eable was, . ............. 89 parts

9. When lower end to earth.. ... ... Ceeiiieaas 10.5 parts,
6. Current going out of upper end of cable tn
earth. oo 4.5 parts.

Showing that, if there were a fanlt, it was nearer to the npper
end, but not far from the middle of the el

Whan 200 miles had been removed from one end of the coil,
{but from which end I am not at present aware,) leaving 1,000
riles, the amoants were ;

I1 """" LG B L B N T'E Pa‘rt&. 41‘ +® 4 F ke o 815 Partﬂ'
A 10.25 parts. [ 5..... . s 115 parts,
B e 6.5 parts. | 6.0 L 6.5 paris.

Indicating that there was a fault, by rough calenlation, at
about 560 miles from one end, ﬂ]:ui 440 from the other.
With the 200 miles of cable amounts were :

N 2 parts. | 4L .ol — parts,
. 40 parts | A5l 40.5 parts,
3‘ L B LR I 395 Im-rts{- ﬁ lllllllllllll 39 5 Parm

Test of the entive Cable on board the Agamemnon and Ni-
arara—uviz., fwenly-five huendred miles.
BATTERY AT AGANMEMNON ENI,

1. Carrent entering the cable, the Niagara end

being disconneeted. ..., 45 parts,
2. Niagara end to earth | cisinreanaaaaa. 49§ parts.
3. Current flowing out at Niﬂ.gam end o earth.. 155 parts,

BATTERY AT NIAGARA END,
4. Current enfering cable, Apamemnon end being

disconneeted. . ... ool ciiariieea.. 353 parts
A, Agamemnen end toearth, ... ... .. ..., <.. B7  parts,
6, Corrent flowing out af Agamemnon end fo

earth ... 14 parts.

Indicating considerable leakage on board the Agamemnon.
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I am also informed that the enrrents through the eable,
even immediately after it was subnerged, were so weak that
relays were useless, and that not one perfeet message was re-
eorded by them, everything that was received being read from
the reflections of a galvanometer,

By comparing the above dafg with those of the new cable
now making by Messes, (Hlasse and Ellictt, for the Electrie
and International Telegraph Company, the amount of current
which entered ihe 1,000 miles of eable when disconnectad at
one end shonld not have exceeded 2 or 2.5 paris, instead of 7.5
and 8.5 parts,

The inference by rough ealeulation, therefore, is that ihere
was a fanlt offering a resistance equal to 1,000 or 1,200 miles
of eable, sitnated at a distanee about 560 miles from one end
of the 1,200 mile eoil on board the Agamemnon.

Thig, however, eannot be the fault first alluded to, sitnate
at about 270 miles from Valentia, but may have been the one
which caused such alarm when the ships were 500 miles from
Ireland, and when the signals ceased altogether and never
certainly recovered.

1t is not at all improbable that the powerful enrrents from
the laroe indoction coils have impaired the insnlation, and that
had more mederats power been wvsed, the cable would still
have been capable of transmitting messages.

To satisfy myself on this peint, I attached fo the cable a
piece of gutta-perche eovered wive, having first made a slight
incision in the gutta.percha to let the water reach the wire;
the wire waos then bont so as to elosa up the defeet. The de-
feetive wire was then placed in a jng of sea water, and the
latter connected with the ¢ earth.”  After a few sizpals had
been sent from the induetion eoils into the eable, and, conse-
quently, into the test wire, the electricity burnt throungh the
ingision, rapidly burning a hole nearly one tenth of an ineh in
diameter,

When the full foree of the eoils was bronght to bear on the
test wire by removing them from the eable, and allowing the
electrivity only one channel—viz., that of the test wire, the
discharges, as might be expeeted, burnt a hole in the guotta-
percha under the water, half an inch in length, and the burnt
guita-percha came floating up to the surface.

The foregoing experiments prove that when there are imper-
feotions in the insulating covering, there is very great danger
arising from nsing sueh intense currents,

The size of the present condneting strand is too srmall to
have worked satisfactorily even had the insulation been sound.
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With a strand of larger dimensious less intense currents wonld
be required, and both speed and cortainty inereased.

It is not, however, altogether impossible that some intelligi-
ble signals may yet be received through the cable, as stated in
my previcns communication.

. F. Varrey,
Electrivian of the Eleclric and
International Telegraph Company,

On the dth of October, 1858, My, George Bawand, the See.
ratary of the Company, officially anthorized the publication of
the following report in the London Times:

To the Chairman and Directors of the Atlentic Telegraph
Company !
Varesria, Sepf, 80, 1858,

Gevteemen : In accordance with your instructions, 1 have,
since my arrival here on the Sth instant, carefully tested the
cable at various times, and with different degrees of battery
power, and have found its insnlation serionsly impaired, and the
results of the testing led to the conclusion that the injury is
at a considerable distance from this (very nearly 300 miles of
the cable apparently intervening between this point and the
fault).

As I think it right you should know on what grounds and
h}' what modes of rq;-f;j,'al-||,31| I and others have arrived at this
conclusion, and as you may also like o be informed as to some
of the phenomena of electrical science as shown in eonnection
with this cable, 1 have ventured to go a litile into detail,
hoping thereby to convey =ome information that may not be
unaceapiable.

On conneeting one pole of a voltaic battery with the end of
the cable with a galvanometer in eircuit, and the other battery
pale to earth, I find the current meets a resistance to its pas-
sage equal to two hondred and ninety miles of the copper con-
dueting wire of the cable, and as the eable is more than two
thousand miles long, it iz therefore evident that the greater
part of the current finds a shorter route to the earth.

By resistance is meant the impeding force that electricity
meets with in its passage through conductors of all kinds,
metallic or otherwise, and which varies immensely, not only in
various metallic and other bodies, but also in the same kind of
metal, and this can be aceurately measured even in one inch
of wire. Taking any given metal, the conductibility of which

41
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iz uniform, the resistance of the wire will be found to inerease
as the size decreases, exaetly in proportion to the sectional area.
A mile of No. 40 copper wire is thus found to resist as much
as 175 miles of the condueting wire of the Atlantic cable. It
is necessary also that the fine wire should have been previously
tested with some of the cable, as wires of the same gange are
frequently found to vary very rmuoeh in size as well as in con-
ductibility. Knowing the resistanes per yard of the fine wire,
to obtain that of the eable eomprised hetween the point of ope-
rating and the fault (and thus to find its length), the battery
and galvanometer are connected with the line and earth in the
hefore-mentioned manner.  The degrees of deflection are aceu-
rately read on the galvanometer, and this process is repeated
several times with batteries of different degrees of stremgth;
the batteries and galvanometer are then disconnected from the
enble and earth, and connected with eoils of fine wire, the
lenoth of which latter is added to or diminished until the read-
ings of the galvanometer exactly coineide in every case with
thoss noted when conneeted with the eable. The length of
the fine wire will then give that of the cable up fo the point
at which the battery eurrent finds earth, reckoning about one
mile of cable for every 10 yards of wire. Thers are several
methods of doing the same thing, but they are all based on the
same system of proportionate resistances.

There is next the resistance of the fanlt itself to be taken
into aceonnt, for, strangs as it may appear to some, fanlts (in
proportion to their magnitude) may be equal in resistance fo
from one mile to several hundreds of miles of cable, and would
give the same indicationson a testing instroment. If we knew
the exnpet nature of the injury, and how mueh of the eapper
was exposed, we conld, with folerable certainty, tell at what
distance it existed ; but in the absence of such knowledge we
must jodge from appearances, making nse of any previous ex-
perience we may have had in matiers of a similar kind.  And,
firstly, we know if much of the resistance was produeced by
the fanlt, it most exposs & very small amount of surface, and
that on sending positive eurrents, the wire (hy eleetrolytic
action) wonld be oxydized at the fanlty spot, and the galvan.
ometer would show that the fault was partially repaired by the
non-conducting power of the oxyde.

On reversing the direction of the ﬂurrant,;?dmgan wonld
be evolved, which, by reduecing the oxyde and cleaning the
wire, brings the fault back fo its former state. Should it ba
of considernble size, and consequently of small resistance, the
coat of oxyde would be thin, and quickly redueed by reversing
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the enrrent, showing that very little alteration was produced
by changing its direction,

Precisely thiz effeet iz produced by sending currenfs into
the cable, indicating the injury to be of that charaeter. A
small fanlt eould not reduce the strength of the signals to the
extent we find them, unless the wire was separated near that
point, and this (which is quite within the range of probability)
wonld set our calenlations at nanght, That the cable is not
savered we have abundant proof, but that any one can, by the
most delicate tests, discover whether the uwcting wira is 8o
or not n a cable of this length T wtterly deny.  Should such
be the ease, it does not follow that the line must be rendered
useless, as [ have known underground telegraphs to work for
months after the conducting wires had boen separated more than
a quarter of an inch by the decomposing power of the batteries
employed, A slight failure existed in the gutta-percha; this
admitted moistare, which, by conveying the electrivity to the
earth, eansed the decomposition of the wire, and then aided
the working of the telegraph by condneting a portion of the
current from one point of the separated wire to the other.
Fignals were much redused in power, as in the present case;
still the wire continmed to worly, and if such can be done for
monthe, it might happen for a longer periad.

If, by eny means, the conducting wire separates, and the
outta-percha remains sound, all eommunication eeases, fram
the absence of molstore {o complete the elrenit. By our test-
ing, one faet is unguestionably established, and that is, the
fault is not beyond 300 miles. 1 spealk of the great fanlt;
others may exist between that and Newfoundland, but if it be
a fact, as [ have heard, that, on testing at the latter place,
very little earth is shown, the probability is that the other part
of the cable is good.  Having arrived at the faet of the injury
nat being beyond 300 miles, the diffiealty is to know how much
within that distanes it is to be found, or how much of the re-
sistanee is dus to the cable, and how muoch to the fault; and
althongh by accurate testings and examinations a pretiy cor-
rect, knowledge of the facts may be obtained, still it is liable
to somne wneertainty, and instances have ocenrred in festing
cables where the most experienced have been quite wrong in
their conclusions,

I cannot think it possible for the injury to be in the har-
bor, but shonld think it advisable to lay down some length of
shore end, as the ecable near the land must seon be injured
by frietion on the rocks and shingle. A piece of the same size,
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laid across the harbor for the Magnetic Company, was entirely
worn asumler some days sinee,

In my opinion the fault or faults existed in the cable
hefore it was submerged, and that they would have been
deteeted and made good had the precaution been observed of
having the whole cable tested in water during its manufacture,

Its not showing so bad when first laid is easily to be ac-
counted for, as it takes some time for the water to soak throngh
the coating of pitch and tar. In a cable [ am now manufac-
Efing a fanlt was four days in the water before showing any-

ing,

]l-]IBad your cable been injured after submersion by resting
on the sharp edge of a rock, the inner wire and the oufer
metallic covering must have come in contact, and that this is
not the case we have absolute proof, both from the fact of a
battery corrent being generated by the iron sheathing and
the exposed copper, and from signals being received from
Newfoundland ; for, did the iron touch the copper condnetor in
the smallest point, not the elightest signal conld be observed.
Bignals were from the first ranch weaker than they onght to
hove been from a tolerable insulated line of that lenath, and
were soarcely sufficient to work a very delicate relay, which
can be used witha current so feeble that it could only just be
detectad on the tongue. The corrents now received are not
mare than a tenth of that power, and ean only be indieated on
Professor Thomson’s very ingenious reflecting galvanometer,
This is eonstrocted on principle of the boys’ #triek™ of
receiving the rays of the sun on a piece of looking-glass and
reflecting them on the wall, & very small motion of the hand
giving a range of many feat to the spot of light. Professor
Thomson attaches a small mirror to the magnetie needle of
a very delicate galvanometer of his own contrivance ; the light
of a lamp is thrown on the mirror, and a metion of the needle
that would be inappreciable in itself is plainly indicated by
the reflected gpot of light on aseale.  The apparatns conld be
made much more delicate still, and capable of working with
the smallest amount of enrrent, but there is an obstacle in the
wiy of nsing such a feehle power, and that is the earth cur.
rent, which shows itself at all times more or loss,

If this earth eurrent were at all constant in its guantities
ov dirgetion, it would be quite easy to compensate for it and
render its effsets neatral ; but it is mest erratic in its move-
ments, sometimes throwing the spot of light entirely oftf the
seale, ot others changing from positive to negative and back
again o yapidly and frequenily, and with such regularity that
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it is diffienlt to know whether it is Newfoundland or the earth
current signaling.

These earth currents in submarine and subterrancan lines
(like the atmospheric enrrents, as they are termed in overground
wires) are produeed by the induetive effect of natnral enrrents
of electricity moving parallel with the conducting wires, if
being a well-known law of clactriﬂit{ﬁﬂmt if a current moves
in the vieinity of & wire or other insulated conduetor, a enrrent
1s set upin each wire in a contrary direction, its strength being
in proportion to the parallelism of the wire with the natural
enrrent.

Any wire laid parallel with the equator, or nearly so, will
have also ifs electrical condition disturbed by every variation
in the earth’s magnetizm. On the first establishment of prae-
tical telegraphy, the inconvenience experienced from these
eurrents was as aunoying as it was unexpected, but in eourse
of tirme contrivances were produced capable of moedifying or
connteracting their effects, so that but little trouble is now felt
from their occurrence; althongh even now occasionally on
some lines all eommunieation iz stopped for a short time
when these terro-magnetie eurrents are unusually strong.  On
lines of 100 miles or =0 they enly shew themselves at infervals.
At other times the ling is quite free: but on a line of such
enormous length as the Atlantie cable, electrio disturbance s
sure to fake place on some part of it at all times; and if a
current is =et in motion in any part, the effeet is commmunieated
thranghout the whale. In another eable (as well as in this
had its insufation heen more perfeet) earth enrrents would not
cansge much tronble, as the working corrents sent throngh the
line would not lose theic strength, as in the present case, and
comsequaently wonld overpower them.

The mers resistance of the cable as regards its length would
offer very fittle impediment to its working.,  The same length
of nsulated wive, stretehed on dry earth or other non-condnetor,
conld be worked throngh with 2 very small power and af a
vapid rate. It i= only when it beecomes surronnded by a con-
ductor, such as damp earth or water, or by the metallic cover-
ing of the cable, that the phenomena of induetion again come
inte play, and the more complete the insulation the greater
will be the embarrassment from induetion.

The effect of this is shown when a battery is connected with
the line and earth, or ontzide of the eable.  The inner, or eon-
ducting wire, becomes charged or electrified plus ; the oufer
coating minus (similar to a Le?}'den jar). When the ends are
put to earth the effect goes off), but not instantly, and when the
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two electrified media are so far removed, as in a line of 2,000
miles, if connected with the earth, a very considerable time i=
oceupied both in charging and discharging, cavsing much re-
tardation of the current, so that I think four words per minute
will be the maximmn rate of transmission throngh any At-
lantie cable with the present dot and dash system.  1f other
plans can be worked by which a letter wonld be indicated by
one or two signals, the rate wonld be inereased in proportion.

As 1 have mads use of the terms resistanee and retarda-
tion, and as they are words having different meanings, I will
explain what eonstitutes the difference.  The * resistance ™ of
a wire has the effect of keeping part of an electric current
hack, or diminishing its quantity, withont affecting its velocity,
the remainder passing as quickly as it would through a wire
of the sams length with less than a hundredth part of ihe
resistance.  The effect of “retardation,” on the contrary, is to
diminish both the quantity and velocity of the eurrent. For
example, in an overground well-insulated wire, 2,000 miles
long, an electrie current or Lmpulse wonld traverse the entire
length in one tenth of a second ; through the same extent of
submarine line, owing to the eifect of the charge, the time
occupied wonld be pearly a serond and a half,

Respecting the question of injury to the line from the use
of powerful currents—if a small hole leading to the wire
exists in the gaita-percha covering near either end, there is no
doubt that a current of great quantiiy and intensity, whether
praduced by battery or coils, would have the effect of enlarging
the breach by burning; but this can only take place to a
limited extent. Heat can enly be developed by an eleetrie
enrrent when the latter meets with great resistanee ; conse-
quently, as soon as that is diminished by a slight enlargement
of the holy, all burning ceases. 1 tried the expeviment alier-
nafely with the large induction coils, with the battery now
here (400 cells of Daniell’s) and with my large magneto-eleetrie
machine. They were each eonnected in turns with the line
and the earth, and at the same time with a plece of gutfa-
percha-covered wire, in which the Bﬂt:fpﬁl‘ was bared to one
thirty-second of an inch diameter, aod a piees of copper ina
basin of sea-water, thus dividing the current between the two
routes, The eoil enrrent enlarged the fault to one twentieth
of an inch in diameter; the batteries to a sixteenth—both very
slowly. That from the magnetoelectric machine made no
change in the fanlt it was applied to until it was disconnected
with the line and earth, and allowed the one road only; when
burning took place, as might have been expected. The
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fault was enlarged very slowly to one tenth of an ineh. On
repelition with the eoils, the fanlt was inereased to one tonth
diameter, and with the batteries to one sixth, rapidiy with heth.
No further barning can take place with either enrvent till the
wire is bronght o the surface of the water, when, owing to the
resistance inereasing, by the fault being only partly immersed,
the burning commenees anew and the gutta-percha inflames,

On the arrival of my large magnetic machine, I put it
together, and conneeted it with the eable, and have used it a
part of every day sinee, sending at some times reversals and
at others words and sentences. I am unable to tell whether
:hey were received and understood, but hope to find snch has
been the case on the receipt of intellizence from Newfoundland.
Having a machine at one end anly, it will, of course, be evident
that, even if they reeeived properly, they could not have
answered better than before.  But we have been encouraged
by seeing more reversals and attempts to send words from them
lately than before. [ will leave the machine here; it will be
worked at stated honrs each day by the assistants until the
days fixed upen in October, when it will be nsed alter
nately as arranged with the battery and eoils.  The elerks at
each end will then aet aceording to preconcerted arrangements,
which I hope will have the effact of renewing telegraphic cor-
respondence. 1f that is not aceornplished, probably the best thing
then would be to raise the cable for about 15 miles out and test,
I cennot say I have any hopes of the fanlt being found within
that distance, but as it would not be attended with any ironble
or risk I think it worth the trial.  If the injury is in the deep
soundings, I believe any attempt to raise it wonld be the means
of breaking the eable and losing the end altogether. If the
state of the cable shonld not get worse 1 am still in hopes of
its being rendered workable by transmitting signals slowly, by
having delicate reeeiving apparatus, and by adopting means for
neutralizing the earth enveenf.  Professor Thomson has par-
tlally suceeeded in the latter object by thraowing into the receiv.
ing end of the line feeble cnrrents of different values, from one
eell to one twentieth of a cell, in opposition to the earth current.

I am, genilemen, yours obediently, .
W. T. Hewuey, Telegraph Engineer,
A6 John-street-road, Clerkenwell,

Varions trials have been made to worle the eable sinee the
report of Mr. Henley was submitted, but without snecess,  The
company has exerted itself to make available the great entor-
prise, but thus far, sadly to be recorded, in vain.
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This stupendous enterprise was started and exeouted with
great energy and skill. The acconnt current of the company
up to December 1, 1858, exhibited an aggregate expenditure
of £379,029. The rnments of Great Britain and the
United States loaned tﬁﬂ vessels employed in 1857 and in 1858,
l'ﬁwhiuh the finances of the company were materially benefited.

e governments, also, had agreed to pay an annual subsidy
HEBIJ certain conditions for a term of twenty-five years. The
colonial governments in Ameriea had also granted cerfain im-
runities for the henefit of the undertaking. In a word, the
company had lavished nupon it every consideration to enable it
to effect the moet signal trivmph.  Every effort within human

ower was direeted toward the consummation of suecess; buf,

w to malke the eable work effectively for commercial purposes,
was something beyond the reach of man, and known only to
the Supreme Being.

At the present time it has not been determined when another
attempt will be made to connect ihe New and the Old World
by telezraph. -

In the meantime, other companies are being organized for
the submerging of cables on other routes, one of which is
proposed to run from England or Portugal to the Azores, and
thenee to the United Htates, on which rante the longest cirenit
will be about 1,400 miles ; and another project is to run a line
via the Faroe Isles, Teeland, and Greenland, fo Labrador, the
longest eirenit on which line will he about 500 miles.  There
can be no doubt Tt what cables can be laid on any and all the
routes projected across the ovean ; buf to praetieally work them
after they are laid for eommercial p &, is a problem not
yet solved.  'We ean, however, indulge the hope that some new
diseovery may be made in the seience of electrics that will
enable the world to realize the most complete consummation
uf the great desideraturm, which was, for a time, sapposed to
have been accomplished on the submerging of the late Atlantie
cable between the coasts of Ireland and Newfoundland.

It is o singular esincidence that the first feat of telegraphing
was execnied by order of King Agamemnon to his queen, an-
nonneing the fall of Troy, 1084 years before the birth of Christ,
and that the last great feat was executed by the ship A ramem.
non in the landing of the Atlantic cable on the coast of Ireland,
ath of Augnst, 1535,



