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This invention relates to high tension cable 
joints. . . . . . 
This application is a continuation of my application Serial Number 626,756, filed 

5 March 22, 1923. 
The object of the invention generally 

stated is a high tension cable joint for under 
ground use which is capable of resisting to 
an unusual degree the ordinary break down 

10 and disruptive effects of electrical phe 
nomena in high voltage transmission, lines 
and particularly an improved method of in 
sulation whereby an impaired cable may be 
conomically joined and effectively insulated 
worker to obtain a joint of a break down 
resistance equal to or greater than that of the original unimpaired cable. , 

In the progress of the art the voltages ap 
20 plied to underground cables are constantly 

being increased and it becomes increasingly 
difficult to obtain the necessary higher dielec 
tric resistance with reasonable cost and with 
in reasonable diniensions. The dielectric re 

25 sistance must be effective as against puncture 
or creepage in any direction and involves the 
necessity of providing a joint as completely 
free as possible of entrapped air. 
By my invention I. an enabled to produce . 

30 a cheap, relatively small, joint capable of 
withstanding very high voltages because it 
has not only a high dielectric resistance 
against puncture, or lateral resistance, but 
also a very high dielectric resistance in any 

35 possible creepage path between contacting 
insulation parts from the conductor at the 
joint to the cable sheath or to the metal en 
closing the joint. My invention involves a 
joint in which the bared ends of the conduc 

40 tors to be joined are joined by a metal con 
nector, preferably a sleeve; in which the 
bared ends of the conductor are covered by 
a tightly wound insulating tape until a cov 
ering is thus formed uf the same diameter as 

45 the usual mill insulatioiu of the cable, this tape preferably covering also previously 
enciled ends of the mill insulation; and in 
hich the core formed of the mill insulation 'ind the intervening tightly wound tape' is 

60 Fonded as a continuous tightly wound Folpfoiled paper or the like. The resulting 
joint is one which more thoroughly excludes 

air than any previous joint known to me and 
for this reason has, a greatly increased die 

y: lectric, resistance, both lateraily and longi tudinally. 
I have found, however, that by using slightly tapered sheet, it is possible to wind 

such a roll of sheet insulation, even though 
roughly cut, around the joint by hand more 
tigiatly than is possible if a sheet of uniform 
width and Smooth cut is employed; and 
nuoreover that by winding the wide end of 
the sheet, first upon the joint a roll of un usual tightness and firinness throughout its 

- ' ' ' ' ... length is obtained, the comparatively me 16 in the open air by an ordinary electrical clanically imperfect or soft ends of a re 
versely wound roll or of a roll formed of a 
sheet of uniform width being obvi?ted. The insulating roll may be formed 6f a single 
continuous strip, would tightly about itself, but have found it preferable in practice to 
divide the longer strips into longitudinally 
Separated sections all wind these sections 
successively upon each other to form the roll. 
For example if the total length of strip and 
depth of roll exceed certain limits, a roll of 
greater unifornity in tightness and hardness 
throughout its depth with greater dielectric 
strength may thus be obtained. 
For a better understanding of this inven 

tion, reference may be had to the following detailed description and the accompanying 
drawings wherein- - . 
Fig.1 is a longitudinal section through 

the cable joint; T 
Fig. 2 is a plan view of insulating strip 

employed in this invention; 
Fig. 3 is a view of the strip rolled up; Fig. 4 is a view illustrating the winding 

of the Strip about the joint; 
Fig.5 is a view of the strip wound about 

the joint and being tightened and bound 
thereabout. 

Referring to the drawings where like 
numerals designate similar parts throughout, 
a cable is illustrated SE; 1) having an 
interior conductor 1, a layer of covering of 
insulation 2 of suitable character and depth, 
and a metallic sheath 3 of the usual and 
standard, character, this being a cable or dinarily employed in underground high ten 
sion transmission lines. , | 'til 1, The cable is illustrated as havingles' 
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broken or impaired in the vicinity of point 4 
and the prescnt invcntion relates particularly. 
to thc rcpairing of the insulation at this 
point and thc building up of the insulation 
thcreabout of a charactor and in a manner 
to rendcr the resistance of the cable to break 
down at this point equal to or greater than 
that of the unimpaired parts of the insulated 
cable. The conductor parts 1 of the cable 
are mechanically and electrically connected 
and joined together by means of a metallic 
sleeve 5 which surrounds and closely em 
braces the free cnds of the conductor 1 and 
is secured and sealed thereto in any suitable 
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manner, as for example, by sweating the 
same thereon. The insulation 2 of the cable 
is removed at the point 4 of the cable and 
to a short distance on the opposite sides 
thereof, as for example, to the points 6. The 
insulation 2 is also tapered-offilohg the 
lines 7 down to the points 6. fi?cared 
portion of the conductor-1 and the sleeve 5. 
are then enclosed and surrounded by suit 
able filling-in insulating material 8 to a 
depth substantially that of the cable cover 
ing or insulation 2. This insulation 8 inay 
consist of a spirally wound narrow strip of 
suitable insulating naterial such as cambric 
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tape, this tape being vot ind as indicated 
until thc calc is filled in completely along 
the tapered lines 7 and the circumference of 
the insulation 8 for is a approximate con 
tinuation of the circurference of the insula tion 2. A tapered strip of oiled insulating 
paper 9 which is wide cnough to luridge and 
overlap the tapered ends of the insulation 
2 is then wound and bound tightly about 
the insulation 8 and the insulation 2 is a 
foundation, the strip bcing wound widc end 
first so as to form it built up insulation 
of cylindrical or roll form 10 about the 
joint, the gradually narrowing of the tapered 
strip resulting in a slight shortening of the 
Jength of the rill from the inner surface 11 
to t lic otite surface 12. The drawings which 
are more or less diagrammatic slow the 
buildii, p (if it is tapered strip along the 
bevel or conical ("tige: 13. After lic insulat 
it is strip is wo: iiid 'cry tightly about the 
splicc to for the cylindrical roll 10 it unay 
bc. sccurcd or a chored in position in any 
suitable lian 'ici is obviate any tendency of 
the roll to loosci. I have: illustrated dia 
grammatically a binding lucans 14 disposed 

this operation a suitable inctallic sheath, or 
container 15 is positioned over the splice, 
with its cnids 16 turned over into cngage 
ment with thc inctal ic sheath 3, and sealed 
thereto to cnallic: a suitalilc filler, such as 
petroleum jelly or other insulator, to be con 
tained within the annular chamber formed thereby "bdift the splice; openings 17 are 
indicated for introducing this filler. This 
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filler Serves the double purpose of insulating 
and excluding air from about the splice. 
The strip 9 may be of any site 

and length, but I have found a paper strip 
0.004 inches in thickness, approximately 
fifty (50)-feet in length, fourteen (14) 
inches wide at the wide end 18 and gradu 
ally narrowing to a width of twelve (12) 
inches at the narrower end 19, suitable for 
a cable of 500 C. M. copper with 20/32 
paper insulation, carrying a tension of 
45,000 volts delta or 26,000 volts to ground. 
The strip 9 may be tapered in any suitable. 
manner, and in the particular embodiment 
shown I have illustrated it as having an up 
perstraight edge 20 and a lower tapered 
or biased edge 21, the lower edge having a 
tapered strip 9. removed therefrom in order 
to produce the gradually and progressively 
tapering strip desired. It is understood that the tapering is exaggerated in Fig. 2 

width, 
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for convenience in illustration and exposi 
tion. The strip thus formed is then wound 
and bound tightly about' the splice as in 
dicated in Figs, 4 and 5, with the wide end 
18 wound adjacent to the foundation of in 

00 

sulation 8 and covering 2. I have found it 
convenient to wind the strip into a roll illus 
trated in Fig. 3 with the narrow end roll 
first and the wide-end 18 outside as a pre 
liminary step to beginning the winding of 
the same about the splice, Fig. 4 illustrat ing the beginning of the windling operation, 
although it is obvious that the strip ma 
woundabout the splice as indicated in"Fig. 
5 without this preliminary rolling step. 
The drayings illustrate the preferred pro 
cedure of binding the joint with the tauered 
strip 9, when done by hand, and such and operation consists essentially in first winding 
the strip more or less loosely about the joint 
and then after such loose winding without 
any particular efforts to a tight wrapping, 
the roll is gripped by the hands as indi 
catcd in Fig. 5. and the roll bound tightly 
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by twisting the roll in the direction of wind 
to tighten the same, each successive super posed layer of turn tending to bind tightly 
throughout its width. against the next lower 
layer ind prevent thereby the formation of 
air chambers at any point therebetween -through which leakage might take place 
with the resultant tendency to disruption 
and break down. The roll of oiled paper 

about the circumference of insulation 10 at o 
cither cindlerco? fortlis purpose. After. 

thus... enclosing and binding the joint is 
noticeably solid and firm throughout its 
length, even at its ends. . . . . 
Having thus:described my invention what 

I claim and desire to protect by Letters Pat 
ent is . . . . . 
A high tension cable joint having the ca 

ble insulation removed from end portions of 
the conductors and penciled to a taper, ame 
tallic connector joining the E. 8, 
mass of insulating material consisting of fab 
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ric tepe directly surrounding the bared con 
ductors, the connector and the penciled por 
tions of the cable insulation and built up to 
a diameter approximately that of the cable 
insulation to form a substantially continu 
nus cylindrical foundation therewith, and a 
closely wound roll of insulating material sur 

rounding the cylindrical foundation and 
formed of an elongated sheet of insulation 
tightly wound about the foundation and 10 
about itself. 
In testimony whereof, I have signed my 

name to this specification. 
WILLIAM EDWARD BOYLE. 


