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3 Claims. 

The present invention relates to improvements 
in loading coils, and particularly in such coils 
which are to be used for loading long deep sea 
signaling cables. 
Long deep sea signaling cables (cables to be laid 

in water about 2060 or more meters deep) here 
tofore have usually been loaded continuously, 
because the insertion oi loading coils into a cable 
to be laid in such depth presents considerable 
mechanical and other diniculties. These difli 
culties are due to the bulk of the loading coils, to 
their weight, lack of flexibility, lack of ability 
to withstand the great water pressure, etc. 
An object of the present invention is to provide 

a loading coil which may be safely submerged to 
the greatest depths encountered in laying trans 
oceanic cables with the same ease and expediency 
as the cable proper. 
Another object of the invention is to provide a 

loading coil for long deep sea signaling cables 
which, after laying, has suñiciently high induc 
tance, suiiiciently low resistance and suñiciently 
constant permeability for the ranges of current 
and frequencies involved in submarine cable sig 
naling, to permit a considerable reduction of at 
tenuation and of distortion of signaling currents 
transmitted over long deep sea cables loaded with 
such coils. 
A further object of the invention is to provide 

a loading coil which will prevent extraneous dis 
turbances from interfering with the intelligibilty 
of signals transmitted over signaling cables loaded 
therewith. 
These and other objects of the invention which 

will appear below are attained and the above 
mentioned'di?ficulties are avoided by giving the 
loading coil substantially the same diameter and 
flexibility as the ca'ble propel', and by further 
more embodying in the coil a core made of a 
magnetic material having relatively high mag 
netic permeability, high constancy permeability, 
low hysteresis loss and high resistivity. Mate 
rials which are particularly suitable are alloys of 
nickel, iron and cobalt with or without other 
elements to increase the resistivity. The manu 
facture and heat treatment of these materials are 
not described in detail herein since they are not a 
part of this invention. A complete description of 

_ the compositions is contained in Gr. W. Elmen’s 
@0 U. s. Patent nos. 1,715,541, 1,715,646, and 

1,715,6Ll'l, all dated June 4, i929. 
The invention is described and disclosed in 

more detail in the accompanying drawing in 
which identical reference characters indicate 
similar parts. 
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(Cl. 178-46) 
Fig. 1 represents a schematic View partly in 

longitudinal section of one embodiment of the 
invention; 

Fig. l--A shows a modification of Fig. 1; 
Fig. 2 represents a longitudinal section of a 

schematic View of a diiîerent embodiment of 
the invention; and 

Fig. 3 represents a longitudinal section of a 
schematic View of another embodiment of the 
invention. 

Referring more particularly to Fig. 1 an elon 
gated core of magnetic material is formed by a 
great number (a few only are shown) of ñne 
wires l0 of magnetic material of the composition 
mentioned above. The core has a ratio of length 
to diameter of about 20 or more. The core thus 
constituted is vacuum impregnated with a suit 
able insulating material such as melted rubber 
Il and is surrounded by copper wire l2 which 
is insulated, preferably with non-hydroscopic 
material such as enamel 9. Preferably also, the 
insulated copper Wire is applied loosely, in order 
to be susceptible of longitudinal and transverse 
displacements upon bending, so that the result~ 
ing coil is made flexible. In order to obtain the 
desired inductance, the size of the wire of the 
winding and the winding space may be increased 
or decreased. A magnetic circuit of low mag 
netic reluctance is provided for the coil by sur 
rounding the core and Winding with a layer of 
magnetic material I3 of the kind used in the 
core itself. By extending this layer consider 
ably beyond the ends of the coil, as shown 'at I4, 
in addition to increasing the inductance, there is 
provided a magnetic shield which tends to pre 
vent the coil from picking up extraneous dis 
turbances. Such a protective shield is the more 
desirable since in the proximity of coils having 
solenoidal windings such as are shown in Figs. 
1, 1-A, and 2, the electro-magnetic field spreads 
out farther into the sea water than at other 
points along the cable and since thus the points 
of location of the loading coils are more likely 
to become sources of troublesome interference. 
Instead of thus extending the magnetic material 
over the ends of the loading coil the wires may be 
bent back upon themselves at the ends of the 
loading coil to form a continuous loop, the wires 
of which just touch each other or slightly over 
lap at the junction point I5, as is shown in a 
modification of the embodiment of Fig. 1 which 
is illustrated in Fig. l A. In both constructions, 
the cable insulation I6 is surrounded by a layer 
of jute I1 which serves as a proper bedding for 
the usual armor wires I8. The cable insulation 
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2 
i6 is extended over the coil and joined to the in 
sulation of the conductor to form a continuous 
insulating cover. 

Fig. 2 shows an embodiment of the invention 
which prevents the pick-up of external disturb 
ances by using, instead ci a single coil such as that 
shown in Fig. 1, two shorter coils 2d and 2 l, which 
may have substantially no mutual coupling be 
tween them and have copper wires 22 and 23 re 
spectively which are wound eppositely. In this 
manner the coil windings which are in close prox 
mity to each other are subjected to approxi 
mately the same intensities of disturbances and 
consequently the eîîects of these disturbances 
upon the cable are minimised. Apart from this 
the construction of the cable coil shown in Fig. 2 
is substantially identical with that of Fig. 1 and 
Fig. l-A. 

Fig. 3 depicts an embodiment of the invention 
in which the loading ocre comprises a plurality of 
rings 3l of magnetic material >arranged coaxi 
ally with their axes in line with that of the cable. 
In this embodiment the coil winding passes 
through the center of the core rings and around 
the outside so that each turn of the Winding in 
cludes all of the core rings. 
What is claimed is: 
1. A submarine cable coil comprising an elon 

gated body of subdivided magnetic material, a 
conductor interlinked therewith, pressure equal 
izing material surrounding and permeating the 
magnetic material and the conductor, a main 
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layer of plastic insulation laid directly about the 
pressure equalizating material, and a bedding of 
textile fibers and armor laid upon the insulation. 

2. A submarine cable loaded coil comprising a 
core having a plurality of toroidal rings of mag 
netic material arranged coaxially with their 
axes co-linear with the axis of said cable, a wind 
ing each turn of which includes all of said core 
rings passing through the center and around the 
outside of said rings connected in series with said 
cable, a pressure equalizing material surrounding 
and permeating said windings and core, a main 
layer of plastic insulation laid directly about said 
pressure equalizing material, and a bedding of 
textile fibres and armor surrounding said insula- l 
tion material. 

3. The combination with a single conductor 
submarine cable of a loading coil unit comprising 
two similar colinear coil sections arranged im 
mediately adjacent one to the other, each of said 
sections comprising an individual core and a sin 
gle winding so wound thereupon, so connected 
directly in series with the winding upon the other 
core and with said conductor and so oriented with 
respect to said other winding that the magnetic 
ñeld produced by current iiowing in one section is 
opposite to the magnetic ñeld produced by the 
same current flowing in the other section and ad 
ditional shielding means for reducing the effect 
of external electrical and magnetic disturbances 
in said loading coil unit. 
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