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WITH A CABLE EXPEDITION.
By Herbert Laws Webb.

N these days of rapid development
in new fields of electrical science and
their commerecial application, it is easy
to overlook the magnitude of the work
accomplished in the laying of deep-sea
cables. According to the latest report
of the International Bureau of Telegraph
Administrations, the submarine tele-

ph system of the world consists of
120,070 nautical miles of cable. Govern-
ment administrations own 12,524 miles,
while 107,546 are the property of private
companies. The total cost of these
cables is in the neighborhood of two
hundred million dollars. The largest
owner of submarine cables is the East-
ern Telegraph Company, whose system
covers the ground from England to In-
dia, and comprises 21,860 miles of cable.
The Eastern Extension, which exploits
the far East, has 12,958 miles more.
Early in last year the system of West
African cables, which started from Cadiz
only six years ago, was completed to
Cape Town, so that the dark continent
is now completely encircled by submarine
telegraph, touching at numerous points
along the coast. More than 17,000
miles of cable have been required to do
this, and several companies, with more
or less aid from the British, French,
Spanish, and Portuguese governments,
have participated in carrying out the
work.

The North Atlantic is spanned by no
less than eleven cables, all laid since
1870, though I think not all are working
at the present time ; five companies are
engaged in forwarding telegrams be-

tween North America and Europe, and
the total length of the cables owned
by them, including coast connections, is
over 30,000 nautical miles.

The cable fleet of the world numbers
thirty-seven vessels, of an aggregate gross
tonnage of about 54,600 tons. Ten ships
belong to the construction companies,
their aggregate gross tonnage being
about half that of the entire fleet ; the
other twenty-seven are repairing steam-
ers belonging to the different govern-
ment and telegraph companies ; they are
stationed in ports all over the world,
keeping a watchful eye on the condition
of its submarine nerves, and doctoring
them up whenever they need atten-
tion. The Silvertown and the Faraday
head the list of cable ships in point of
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size, the former being 4,935 tons, and
the latter 4,916 tons; while the Scotia
(an old Cunarder) is a close third with
4,667. The Faraday has laid several
of the Atlantic cables, and the Silver-
town has done a great deal of work on
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many ramifications of submarine ca-
bles which radiate from the Newfound-
land and Canadian coasts in working
order.

The life on one of these cable-vessels
is unique and most interesting, combin-

Paying Out Gear.

both coasts of South America and on
the west coast of Africa. This ship
has exceptional capacity for carrying
cable, her main tank being fifty-three
feet in diameter and thirty feet deep,
large enough to stow a good-sized
house in. On one expedition she car-
ried 2,370 knots of cable, weighing
4,881 tons, the whole length being coiled
on board in 22 days, or at the rate of
over 100 knots a day. Better still, she
laid the whole length without a single
hitch, much of it being paid out at the
high speed of nine knots an hour.
Among the repairing ships the best
known is the Minia, the Anglo-Ameri-
can Telegraph Company’s steamer, which
patrols the North Atlantic, keeping the

(L

From Chart House,

ing the adventures of voyaging with
operations demanding the highest scien-
tific skill and knowledge, and with the
most ingenious mechanical work. The
men brought together are, of course, of
widely varied experience and accom-
plishments, each in his way an expert
in some branch of electrical or mechan-
ical engineering. It was the writer’s
good fortune, in 1883, to be connected
with the technical staff of such a vessel
— the cable-ship Dalmatia —and he
hopes that this narrative of his experi-
ences will give a pleasant insight into
the work of comnstructing the costliest
and most wonderful half of Puck’s girdle
round the world.

In the summer of that year the Span-
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ish Government decided to establish
telegraphic communication between the
group of Atlantic islands known as the
Canary Islands, and the Spanish Penin-
sula, by means of a submarine cable,
and also to connect various of the prin-
cipal islands of the group with each
other by the same method. This im-
portant work was intrusted to a leading
English cable manufacturing company
with a very long name, commonly called
for short, “The Argentville Company,”
from the name of the place where
the company’s works are situated. It
was for the purpose of laying these
cables that the Dalmatia and Cosmo-

Paying Out Gear,

politan made the voyage which I shall
describe.

Let us first see what a submarine
cable is, and how it is made. To do
this a visit must be made to the enor-
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mousfactoryon the banks of the Thames,
a few miles below London. Here the
birth of the cable may be traced through
shop after shop, machine after machine.
The foundation of all is the conductor,
a strand of seven fine copper wires.
This slender copper cord is first hauled
through a mass of sticky, black com-
pound, which causes the thin coating of
gutta - percha applied by the next ma-
chine to adhere to it perfectly, and pre-
vents the retention of any bubbles of air
in the interstices between the strands, or
between the conductor and the gutta-
percha envelope. One envelope is not
sufficient, however, but the full thick-

From Stern Baulks.

ness of insulating material has to be at-
tained by four more alternate coatings
of sticky compound and plastic gutta-
percha. The conductor is now insulated,
and has developed into “ core.” Before
going any further the core is coiled into
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tanks filled with water, and tested in
order to ascertain whether it is electric-
ally perfect, i.e., that there is no undue
leakage of electricity through the gutta-
percha insulating envelope.
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possible, is applied a covering of stout
canvas tape thoroughly impregnated
with a pitch-like compound, and some-
times the iron wires composing the
armor are separately covered with Rus-

Sounding Machine.

These tests are made from the testing-
room, replete with beautiful and elab-
orate apparatus,* by which measure-
ments finer and more accurate than
those even of the most delicate chemical
balance may be made. Every foot of
core is tested with these instruments,
both before and after being made up
into cable, and careful records are pre-
served of the results.

After the core has been all tested and
passed, the manufacture of the cable
goes on. The core travels through
another set of machines, which first
wrap it with a thick serving of tarred
jute, and then with a compact armoring
of iron or steel wires, of varying thick-
ness according to the depth of water in
which the cable is intended to be laid.
Above the armoring, in order to pre-
gerve the iron from rust as long as

* A set of testing instruments for submarine-cabse
work, somewhat less elaborate than used in a_cable

tact.orfy. was illustrated on page 17 of SCRIBNER'S Maga-
ZINE for July, 1889,

sian hemp as an additional preservative
against corrosion.

The completed cable is coiled into
large circular store-tanks, where it is
kept for some time submerged in water
and again subjected to an exhaustive
series of electrical tests. These tests
form, so to speak, the baptismal record
of the cable ; by them it is ascertained
whether the specifications have been
complied with in respect to the maxi-
mum conductor resistance and the mini-
mum insulation resistance which the
cable is to have ; in other words, whether
the limits set by the purchasers of the
cable on the amount of resistance in the
conductor to the flow of the current, and
the amount of leakage through the in-
sulating envelope, have been exceeded or
not.

The shipment of the cable next claims
attention. The cable-steamer is lying
at her moorings some distance out in
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the river, taking in her priceless cargo ;
and it is safe to say that the loading of
no other ship presents such a curious
and interesting scene. The cable is
undulating in the air like an enormous
eel as it emerges from the factory on
the river-bank and travels over guides
mounted on tall floating frames until it
reaches the ship’s side, over which it
glides and immediately dives down into
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objects on the street to every New-
Yorker), to connect the landing-places
of the submarine line with the town
offices, galvanized iron cable-huts to be
erected for the reception of shore-ends
and instruments at these landing-places,
tools of every description, huge iron
buoys, coils of rope and heavy chain,
grappling-irons and mushroom-anchors,
cases of instruments, and formidable

Cable-hut at Shore-end.

the dark recesses of the hold, where a
gang of men are busy coiling it away, at
the rate of four or tive miles an hour,
into one of the four iron tanks with
which the ship is provided.

On board the ship there is a scene of
confusion. The deck is strewn with
packing-cases galore ; stores of every
description, some for use on board,
others comprising complete equipments
—from heavy furniture down to buckets
and brooms—for the telegraph stations
which the cable is presently to call into
existence, coils of wire, huge spools or
drums of underground cable (similar to
those which have lately become familiar

looking trays of electric batteries ; all
these myriad objects —many of them
labelled with queer-sounding Spanish
names indicating their ultimate destina-
tion—surround one on all sides, as the
work goes on of taking them on board
and stowing them away in their proper
places ; there to remain until the hour
arrives when they shall be called into
action or unloaded in distant ports, to
undergo stern and critical examination
at the hands of grave and dignified, or
perhaps fussy and exacting, Iberian
custom-house officials.

The cable, which, after all, is the
principal character in this varied scene,
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is being dragged on board by steam
machinery in a sluggish, hesitating sort
of manner. Perhaps it is being coiled
away into one of the tanks somewhat
distant from the engine which is haul-
ing it on board ; in which case it is
guided to the hatchway above the tank
by means of grooved pulleys and long
wooden troughs provided with little
iron rollers, over which it rattles and
whirrs merrily.

In order to see the most important
passenger that the ship is to carry in-
stalled in the depths of the dark, capa-
cious state-room provided for its ac-
commodation, it is necessary to take a
peep between decks, and find one’s way
to “ tank square,” as the square opening
on the main deck above the tank is
called. Arrived at the tank in action,
and standing at its edge, one can peer
down into the gloomy depths; over-
head a large grooved wheel, fixed above
the centre of the tank, guides the cable
so that it hangs clear and in a position
to be easily manipulated by the gang of
men, who gradually appear visible below
as one becomes accustomed to the dim
light shed by a few ship’s lanterns hung
around the sides of the tank. In the
centre of the tank is a large iron trun-
cated cone, which forms the eye of the
coil of cable, and which, being hollow,
also serves as a receptacle for perish-
able stores or fresh water for the con-
sumption of the ship’s company. The
cable is arranged in flat coils occupying
the whole space between the cone and
the side of the tank ; each coil is tech-
nically known as a “flake.” In order to
prevent one turn of the cable adhering
to either of its neighbors, and thus pro-
ducing a “foul,” or a skein of several
turns of cable coming up together when
paying out, the cable is freely treated
with whitewash to counteract the nat-
ural stickiness of the pitch-like exterior
compound ; as an additional precaution,
boards are placed at intervals over each
completed é)ake, thus obviating the risk
of a “foul flake.”

The whole scene, to an unaccustomed
observer, possesses a weird, uncanny
air; the gloomy cavernous tank, the
lithe black cable, writhing and swishing
around with a ceaseless serpentine mo-
tion, the ghostly figures of the men, who,

Vour. VIIL.—40

405

viewed by the dim and fitful yellow light
below, seem like creatures of another
world ; and to heighten the unearthly
effect, a sort of gruff incantation, echo-
ing and reverberating as it ascends from
the gigantic caldron, assails the ear and
accentuates the general resemblance to
some sc¢ance of the black arts on a large
scale; until, by listening intently, the
mysterious notes are found to resolve
themselves into a chorus in vogue with
sailors all the world over, but peculiarly
appropriate among such surroundings.

‘¢ Heigho! Roll the man down!”
¢ Heigho! Roll the man down! ”
¢ (ive a man time to roll the man down! ”

The ships were loaded, the cable was
all coiled snugly down in the tanks,
batteries, instruments, and stores were
all stowed away, and on the date ap-
pointed for sailing, which turned out to
be a glorious September day, we sped
through the green fields of * the garden
of England,” down to Greenhithe, where
the two ships composing the expedition
were lying at anchor, only awaiting the
final operation of “ swinging ship,” and
the arrival of the numerous staff of en-
gineers and electricians, who generally
join the ships at the last moment. Our
train discharged quite a number of fel-
low-voyagers, some of them accompanied
by their friends. A turn of the road
brought the river in view, and right be-
fore us were the two good ships in which
our principal interests were to centre for
the next few weeks. They were looking
their very best ; yards squared, rigging
taut and trim, bunting flying gayly in
the autumn breeze ; the blue peter at the
fore, a few whiffs of steam escaping
from the waste-pipe, and a thin haze of
smoke ascending from the smoke-stacks,
indicated that all was in readiness for de-
parture. At the landing-stage we found
the ship’s gig awaiting us and in a few
moments we were standing on the deck
of the Dalmatia, the flag-ship of the
expedition, as indicated by the swallow-
tailed house-flag flying at the main,
which signified that we carried the com-
modore of the squadron, in the person of
the engineer-in-chief of the expedition.

The ship was in spick and span order,
the deck clean and white, brass-work
shining like gold, ropes coiled neatly
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away, wood and iron redolent of fresh
paint and varnish ; and, were it not for
ghe absence of guns and the very evi-

ent presence of the cable machinery
which on all sides arrests the attention,
we might have fancied ourselves on
board some man-of-war commanded by a
strict martinet.

The operation of * swinging ship”
was concluded, the boats were hoisted
up to the davits, the accommodation-
ladder hauled up and lashed securely
to the rigging; the steam winch was
working heavily, and in a few minutes the
anchor was weighed and we were steam-
ing down the river. 'When we had the
ship to ourselves, all the visitors having
departed, the first thing to be done
was to make a tour of inspection and
gain some insight into the functions
of the masses of heavy machinery which
occupied the greater part of the deck
from stem to stern. Starting from
the bow we first observed the ‘“bow
sheave,” a large iron pulley, deeply
grooved, which projects out over the
cutwater and serves to guide the cable
in-board when the ship is engaged in
¢ picking-up,” a term which explains it-
self. The next prominent object was
the dynamometer, a large iron sheave or
pulley mounted on a frame, arranged so
as to slide up and down,. with a range of
several feet, in a tall iron support ; the
wheel being balanced by weights, when
the cable or a grappling-rope is passed
underneath, it indicates, by means of
a pointer which passes in front of a
graduated scale on the face of the iron
support, the strain upon the rope or
cable. Next we inspected the picking-
up gear, consisting of a huge iron drum
some six feet in diameter, worked by
a powerful horizontal engine. Passing
aft, we came to the paying-out gear, al-
most a replica of what we had already
seen, except that the engines connected
with the paying-out drum were of a
lighter type than those forward, and
that there were more appliances for
holding the cable when it should be ne-
cessary, for any reason, to stop paying
out [pp. 400-402].

The life on board a cable-ship is, as I
have said, a thing of itself, differing
widely from that of any other of the
floating homes which at all moments are
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ploughing the seas. This we soon found
out a8 we commenced to settle down
and become familiar with our surround-
ings. We were not on board a pas-
senger steamer, because there were no
passengers of either sex; neither were
we on a man-of-war—we had no big
guns and no stern discipline. This lat-
ter element, however, was not entirely
absent on the Dalmatia ; every man on
board had a certain position and cer-
tain work to do, and all the members
of the staff wore uniforms similar to
those of the ship’s officers, the rank of
each one being denoted by the number of
stripes on his sleeve. The engineer-in-
chief was the head of the whole expedi-
tion, and had entire charge of all the
operations, and the ships were navigated
according to his instructions. Imme-
diately after him ranked the captain of
the ship, and the engineers and electri-
cians of the cable staff, and the ship’s
officers and engineers followed in due
order, according to their functions and
standing in the company’s service.
Our party in the saloon also comprised
two Spanish officials, who represented
their government at all the operations
of the expedition.

Cable engineers are naturally great
travellers, and among our party of some
twenty odd, a large proportion had
visited almost every part of the world,
and could relate many a good story of
their varied experiences and give us
much interesting information about for-
eign lands. Conversation in the saloon
was carried on in at least three lan-
guages—English, French, and Spanish.

As our voyage was to be a very short
one before we reached the port where
we were to commence operations, little
time was devoted to the amusements
which while away the long hours on an
extended trip. Everybody on board was
busy preparing for the work in perspec-
tive. Here was a group of engineers
conning over charts, studying the pro-
posed track for the cable, and discuss-
ing the knotty point of selecting a suit-
able spot for landing the shore-end. A
little further on, the paymaster, sur-
rounded by papers, writing up his “log,”
and near by the hydrographer, preparing
a large chart which takes in all the
ground to be covered by the entire sys-
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tem of cables. In the testing-room,
the electrician would explain the func-
tions of the glittering instruments of
ebonite and brass with which he was
making a test on the cable in the tanks
below. The only visible demonstration
of what was being done was to be found
in the movements of a little spot of light,
which would be deflected from zero ona
horizontal scale, and finally come to rest
several hundred degrees to one side, as
the assistant allowed the electric current
to pass through the reflecting galvano-
meter. If the spot of light were to make
sudden kicks or fly off the scale, the ex-
istence of something wrong would be
revealed, perhaps a fault in the cable.
But faults rarely develop on board ship,
because the cable is perfect when it
leaves the factory. In the ship’s tanks
it is kept cool by being always sub-
merged in water, and as yet it has been
subjected to no severe strain. When
the time comes for paying-out, and the
cable is straightened and has to bear a
strain of several tons as it leaves the
ship’s stern, then any slight imperfec-
tion will be revealed ; and although it
may consist merely of a minute bubble
of air which has burst and made a punc-
ture in the gutta-percha into which you
could not introduce a fine hair ; although
it may be only a crack so imperceptible
that it would not admit of the inser-
tion of the corner of a cigarette-paper,
yet the current would escape, and, like
the insignificant stream which trickles
over a dam, would gradually widen the
breach until the cable was electrically
‘“ broken down,” and entirely useless for
communication.

Pondering over the watchful skill
which manufactures hundreds, and even
thousands, of miles of this slender cord
with such widely different materials as
iron, steel, hemp, gutta-percha, and cop-
per, and triumphantly attains a degree
of perfection which necessitates the ex-
clusion of even such minute flaws and
imperfections as would pass unnoticed
in almost any other branch of industry,
we dived down below to the main deck
and spent an instructive half-hour in-
specting the huge iron buoys, grappling-
ropes and irons, mooring-chains and
anchors, and other paraphernalia which
the cable hands were busily painting,
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splicing, and overhauling generally in
order to prepare them for use. On
deck the same activity was to be seen ;
the heavy cable machinery was being ex-
amined and tried, to insure all being fit
for action, and at the stern a small ma-
chine was being fitted up and got into
place ; this was the sounding machine,
with which we shall shortly become
more intimately acquainted.

The dreaded Bay of Biscay was crossed
without undue pitching and tossing;
for once its troublous waters were com-
paratively calm. In due course, one
fine September morning, we steamed
into Cadiz Bay. The scene is a beauti-
ful one. On one side the bright, clean-
looking little town almost entirely sur-
rounded by the sea ; on the other, some
eight miles across the bay, the old town
of Puerto Santa Maria. We were de-
layed a few days while the necessary
formalities as to landing instruments
and stores, and other kindred questions,
were gone through. Some difficulty
was also found in selecting a suitable
landing-place for the ‘cable. Cadiz is
surrounded by rocks, and also by cur-
rents. Rocks are undesirable in the
vicinity of a cable under any circum-
stances, but rocks and currents com-
bined arouse a feeling of unconquerable
horror and aversion in the mind of an
experienced cable engineer. Finally,
one afternoon, when we had been at
anchor in Cadiz Bay some three or four
days, orders were given for both ships
to weigh anchor, and we found that it
had been decided to land the shore-end
on a sandy beach at the far side of the
bay, near Puerto Santa Maria; the con-
nection with Cadiz town to be after-
ward made by means of a short cable
gkirting the anchorage in the bay. Thus
the main cable would be safe from dam-
age by rocks and currents, or by ships’
anchors, and if the bay cable should be
broken at any time by either of these
causes, communication could always be
maintained from the landing-place of
the main line.

We steamed off and anchored as near
in-shore as we could get, opposite the spot
intended for the landing-place [p. 401%:].
All was now activity on board. No
sooner were we at anchor than a couple
of boats were despatched for the beach,
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