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UNITED STATES PATENT OFFICE 
2,425,123 

sLITTING of INSULATING MATERIAL 
Joshua Creer Quayle, Helsby, Peter Jones, Kelsa, 

near Chester, and Russell Sayles, Helsby, Eng 
land, assignors, by mesne assignments, to Brit 
ish insulated Calender's Cables Limited, on 
don, England, a company of Great Britain 
Application July 4, 1945, Serial No. 603,162 

In Great Britain July 24, 1944 
(C. 164-1) 1. Claims. 
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This invention is concerned with the sitting of 
lengths, e. g., tubes or strips, of electric insulating 
material and provides an improved method of 
Carrying out this operatiola. In this method a 
line of weakening in the length is produced by 
Subjecting it to a concentrated field alternating 
at high frequency and moving the length forward 
through this field and thereafter tearing it along 
the line of weakening. The field is concentrated 
in a narrow line and produces closely localised 
heating of the material accompanied by softening 
and a consequent substantial local reduction of 
Strength, Accordingly, when the material on the 
two sides of the line of weakening is pulled in 
opposite or divergent directions it readily tears 
at that line. 
The invention is particularly useful in remov 

ing a covering, for instance a sheath of thermo 
plastic material, such as polyvinyl chloride com 
pound, from an electric wire or cable both here 
inafter included in the term 'cable' for the sake 
of brevity. It permits this operation to be per 
formed without injuring or even disturbing the 
enclosed core, or conductor, or groups of these. 
There is no penetration of the covering by any 
part of the apparatus, such as takes place when 
cutting by a blade or the action of a hot wire. 
The method may be carried out by passing the 

tube or strip first between two electrodes, which 
are narrow transverse to the direction of move 
ment, and then through tearing means. The lat 
ter may be an arrangement of pulling rollers, or 
may even be the hands of the operator. Appro 
priate means are provided for feeding high fre 
quency current to the electrodes. In the case of 
stripping a cable, the conductor or conductors 
within the covering to be removed may serve as 
one of the electrodes, the electric field being made 
to extend radially therefrom to a narrow external 
electrode, which is preferably in close contact 
with the outer surface of the covering. 
Various forms of apparatus for carrying out 

the invention will now be described by way of 
example with the aid of the accompanying draw 
ings, wherein, 

Figure 1 is a diagrammatic view, partly in sec 
tion, of an electrode arrangement for dealing 
with a flat strip of material, 

Figure 2 is a diagrammatic view of one form 
of cable-stripping apparatus, 

Figure 3 is a sectional elevation on an enlarged 
Scale as compared with Figure 2, of the electrode 
pulley of the apparatus shown in that figure, 
Figure 4 is a circuit diagram showing how the 
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high frequency supply is interlocked with the 
cable movement, 

Figure 5 is a diagrammatic view of a second 
form of cable-stripping apparatus, 

Figures 6 and 7 are, respectively, side and end 
elevations, partly in section and on an enlarged 
scale as compared with Figure 5, of the electrode 
pulley of the apparatus shown in that figure, 

Figure 8 is a circuit diagram showing the ar 
rangements for the supply of high frequency cur 
rent to the electrode pulley shown in Figures 6 
and 7. 
The electrode arrangement for dealing with flat 

strip, that is shown in Figure 1, essentially Com 
prises a number of pairs of circular electrodes 
and 2, the number depending upon the maximum 
number of lines of weakening that is required to 
be produced. The electrodes and 2 of each pair 
are rotatable in a Common plane about their re 
spective axes which are so spaced as to leave 
between the peripheral surfaces of the pair a 
gap equal to or preferably slightly less than the 
thickness of the flat strip 3 of material to be 
passed between them. The electrode 2 of each 
pair is at earth or earthy potential and the other 

is connected to the high tension side of a Source 
of high frequency supply 4. A field is thus estab 
lished in the direct line between the electrodes 
of each pair through the sheet material as it 
passes between them. As will be seen the circular 
electrodes take the form of thin metal discs Sepa 
rated by thick discs 5 of insulating material which, 
with end discs 6, serve to apply a guiding pressure 
to the strip 3. The assemblies of thin metal discs 
and insulating discs form a pair of insulating 
rollers with peripheral electrodes at intervals 
along their lengths. In some cases it may be 
preferable to leave the strip in the immediate 
region of the electrodes free of support by cutting 
away the edges of the adjacent insulating discs 
as shown at 7 in Figure 1. Alternatively, the 
insulating discs of the lower roll of a pair may be 
so cut away and those of the upper roll be com 
pletely dispensed with. It will be appreciated 
that the disc arrangement has the advantage that 
rolls with different numbers of and variously 
spaced, electrodes can readily be built up if a. 
number of insulating discs of different thicknesses 
are available, 

50 The arrangement shown in Figure 2 is one for 
stripping a cable 0 following weakening along a 
single radial line. It consists of a pair of pulleys 

and 2 around which the cable passes in suc 
cession from a supply drum 3. The pulleys are 
so arranged that the cable makes contact with 
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each over an arc of about 180. The second pull 
ley f2, has a metallic surface, preferably concave, 
so as to fit approximately the shape of the 
stripped cable. This second pulley serves to make 
a capacitive connection between the conductor 
(or conductors) and one high frequency terminal 
(preferably one at earth or earthy potential). 
The first pulley if comprises a central thin disc 
of metal and two side flanges of insulating mate 
rial which serve to locate the cable centrally 
while guiding it in contact with the edge of the 
disc. The latter is connected with the second 
terminal of a source of high frequency supply and 
serves as the external electrode. The cable is 
drawn over the two pulleys in succession by a 
take-up reel 4 and, in the process, is submitted 
for an appropriate period of time controlled by 
the speed of take-up to a narrow radially extend 
ing high frequency field which locally heats the 
cable covering and establishes a line of weakening 
through the covering. Near the point where the 
cable leaves the electrode pulley , the weakened 
COvering 5 is torn from the cable and passes 
round a third pulley 6 of relatively small diam 
eter and from thence to a second take-up reel T. 
In order to obtain an appropriate tearing force 
the paying out reel 3 will be braked and both 
take-up reels will be driven, preferably through 
slipping couplings. 
The construction of the electrode pulley and its 

mounting is more clearly shown in Figure 3. The 
pulley consists of a pair of flanges, 20 and 2, dis 
posed one on each side of a metal disc 22. The 
flanges and the disc are held in spaced relation 
ship by set screws 23 passing through them and 
by helical springs 24 disposed between them and 
surrounding the set screws 28. The pulley is se 
cured by screws 25 to a flanged bush 2 which is 
axially positioned but rotatable on a cylindrical 
metal sleeve 27 mounted on an insulating support 
28. The edges of the flanges 20 and 2 are conical 
so as to form between them a V-groove of which 
the width is adjusted by the setting of the screws 
23 to suit the diameter of the cable to be stripped 
of its sheath and ensure that the cable is seated 
Symmetrically on the periphery of the disc 22 and 
given adequate lateral support. The disc has a 
hub from which extends a tube 29 with a flexible 
end which makes a wiping contact with the sleeve 
27, carrying a high frequency supply terminal 3D. 

In some cases, particularly for larger sizes of 
cables, it may be advantageous to provide two 
lines of weakening at diametrically opposite points 
so that the cover may be removed in two strips 
by oppositely acting similar tearing means. To 
do this, We prefer to use the apparatus shown 
in Figure 5 of the drawings. In this apparatus 
the cable is drawn of its supply reel 8 round 
an earthed pulley 2 and an electrode pulley ft by 
a draw-of capstan 3. The electrode pulley if 
is designed to impart to the cable covering two 
lines of weakening which, as the cable leaves the 
pulley, lie in a horizontal diametrical plane. 
Close to the point where the cable leaves the 
pulley are a pair of small pulleys fia and Bb 
arranged one above and one below the cable. Be 
tween these pulleys and the electrode pulley the 
cable covering is split along the lines of weaken 
ing and the upper half is led round pulley Ba on 
to a take-up reel a and the lower round pulley 
fb on to a second take-up reel Tib. These take 
up reels are driven through slipping couplings, 
the power supplied being sufficient to tear the 
Weakening covering of the cable and reel the two 
halves as the cable is drawn over the electrode 

O 

pulley by the motor-driven capstan 3 which en 
gages the stripped core of the cable. From the 
capstan the core passes to a third take-up reel , 
also driven through a slipping coupling. . 
A preferred construction of the electrode pull 

ley suitable for use in the apparatus described in 
the preceding paragraph is shown in Figures 6 
and . It comprises a pair of flanges 82 and 3. 
The former is rotatably mounted on an insulating 
support 2 in the same way as the flange 2 of the 
pulley described with reference to and shown in 
Figure 3. The two flanges 32 and 3 are not ad 
justable but the flange 8 is secured by screws 4 
to the face of an annular boss on the flange 
32. The external wall of this boss forms the 
botton Wall of the pulley groove 3 of which the 
width is, somewhat greater than the diameter of 
the cable t to be stripped. The depth of the 
groove is of the same order. In the inside face of 
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each flange is an annular recess 87 having 
a mean diameter approximating to the mean di 
ameter of the pulley groove SE and a depth of 
from one third to one half the flange thickness. 
On the opposite side of each flange are a number 
of cylindrical recesses which extend to a depth 
approximately equal to three quarters of the 
flange thickness. These recesses are six in num 
ber (but there may be more or fewer than six) 
and are distributed uniformly around the pulley 
axis at a radius equal to the mean radius of the 
annular recess in the opposite face. In each an 
nular recess is inserted a ring electrode 39 
which is made a sliding fit in its recess 37. Its 
rear face is flat and its exposed front face is of 
ridge shape to provide a blunt knife edge 4 of 
circular form. The ring is retained in its recess 
by plates each of which is a sliding fit in its 
recess and is secured to the ring by a screw 
2. The two rings 9 are pressed towards one 
another by springs 48, one in each cylindrical 
recess between the plate 4 and the end face of 
screw plug 4 constituting an adjustable abut 
ment by which the pressure exerted on the cable 
by the two electrodes can be made uniform and 

adjusted in intensity. The ring electrode in the 
flange 2 is electrically connected with the ter 
minal through each spring 3, its abutment 88, 
strip conductor 4 and the flanged bush 2B. The 
other ring electrode is similarly connected with a 
smaller flanged bush 4 in which is slidably posi 
tioned a plug mounted on an insulating sup 
port and carrying a second terminal 4). The 
terminals and l are connected as shown in 
Figure 8 to opposite ends of the centre-earthed 
secondary of a high frequency transformer SO 
whose primary is connected across the output 
terminals of a high frequency generator S. - 

It is advantageous to arrange that the control 
of the supply of high frequency energy to the 
electrode discs or pulley is interlocked with the 
control of the movement of the strip or cable, 
through the apparatus, so that heating and 
movement are initiated simultaneously and ter 
nainated simultaneously, thus avoiding waste of 
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the high frequency energy and overheating of the 
covering, and possibly of insulation within the 
covering, which will occur if the high frequency 
supply is maintained while the strip or cable is 
stationary in the apparatus. In the arrangement 
shown in Figure 4, the motor S2 driving the take 
up reels l and of the apparatus shown in Fig 
ure 2 is fed from a source of supply through 
contactors 4 which are closed on completion 
of a contactor control circuit SU by a relay SB, the 
supply to which is obtained from a recter 
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whose anode connected to a loop 58 energised by 
a coil 59 in the supply line from the oscillator of 
to the electrode pulley .. 
This arrangement is equally applicable to the 

cable stripping apparatus described with reference 
to and shown in Figures 5, 6 and , as will be ap 
parent from Figure 8, which shows the rectifier 
57 energised from the primary of the coupling 
transformer 50. The output from the rectifier is 
utilised in the same way as shown in Figure 4. 
What we claim as our invention is: 
1. A method of slitting a length of electric in 

sulating material, which comprises moving the 
length forward through a concentrated high fre 
quency alternating electric field to heat and 
weaken the material along a narrow line, and 
thereafter tearing the material along the line 
of weakening. 

O 

s 

2. A method of slitting a strip of electric insul 
lating material, which comprises feeding the strip 

- through a high frequency electric field which ex 
tends substantially normal to the surface of the 
strip and is narrow in a direction transverse to 
the direction of movement of the strip, to heat and 
weaken the material along a narrow line, and 
causing the parts on opposite sides of the line to 
proceed in divergent directions on leaving the 
electric field, thereby separating the strip along 
the line of weakening. 

3. A method of stripping an electric cable hav 
ing a core including at least one conductor, of a 
covering of insulating material, which comprises 
moving the cable through a high frequency elec 
tric field which extends substantially radially 
through the covering and is narrow in a circum 
ferential direction, to heat and weaken the cover 
ing along a narrow lire extending longitudinally 
of the cable, and removing the covering by caus 
ing the core and covering to proceed in divergent 
directions on leaving the electric field. 

4. A method of stripping an electric cable hav 
ing a core including at least one conductor, of a 
covering of insulating material, which comprises 
moving the cable through a high frequency elec 
tric field which extends substantially radially 
through the covering and is narrow in a circum 
ferential direction, to heat and weaken the cover 
ing along a narrow line extending longitudinally 
of the cable, and tearing the weakened covering 

- from the core by separately reeling the covering 
and the core after their passage through the high 
frequency field. . . 

5. Apparatus for slitting a length of electric 
insulating material, comprising a pair of elec 
trodes and means for establishing between them a 
concentrated high frequency electric field, means 
for moving the length of material forward 
through the field, which is narrow, in a direction 
transverse to the direction of movement, com 
pared with the material, and means for causing 
parts of the material on opposite sides of a line 
of weakening produced in it by the heating effect 
of the field, to diverge one from the other as the 
material leaves the field, whereby to tear the ma 
terial along the line of weakening. 

6. Apparatus for slitting a length of electric 
insulating material, comprising a pair of circular 
electrodes with thin peripheral edges, rotatable 
substantially in the Same plane about their re 
spective axes with a gap between them, means for 
establishing across said gap a concentrated high 

20 

tearing the length along the line of weakenfng as 
it leaves the said field. . . 

7. Apparatus for slitting a length of electric in 
sulating material, comprising a pair of insulating 
rollers rotatable about their respective axes with 
a gap between them for the passage of said ma 
terial, a pair of circular electrodes of approxi 
mately the same overall diameter as said rollers, 
housed one in each roller and having thin pe 
ripheral edges which in the region of the said 
gap are in close proximity to one another, means 
for establishing a concentrated high frequency 
electric field between the said electrodes, means 
for passing the material lengthwise between said 
rolls whereby locally to subject it to the heating 
effect of the said field and to impart a line of 
weakening thereto, and means for tearing the 
said length along the line of weakening as it 
leaves the said field. 

8. Apparatus for dividing a sheet of electric in 
sulating material into a number of strips, com 
prising a pair of rolls, between which the sheet 
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is passed, each roll having a peripheral surface 
consisting of a number of axially short, circum 
ferentially extending, conductive surfaces sepa 
rated by surfaces of insulating material, the con 
ductive surfaces of one roll being in alignment 
with those of the other roll, means for estab 
lishing a concentrated high frequency electric 
field between each conductive surface of one roll 
and the neighbouring Conductive surface of the 
other roll, and means on the delivery side of the 
rolls for causing the section of the sheet to one 
side of each field, as it leaves the rolls, to travel 
in a sharply divergent direction to the direction 
of travel of the neighbouring section or sections, 
thereby tearing it therefrom. 

9. Apparatus for imparting a line of weaken 
ing to an insulating covering of an electric cable 
comprising at least one conductor by passing it 
through a concentrated high frequency field ex 
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frequency electric field, means for passing the 
material lengthwise between the electrodes 
whereby to produce in it a line of weakening by 
the heating effect of said field, and means for s 

tending radially outwardly from the cable con 
ductor or conductors to an external electrode, 
comprising a pair of pulleys around which the 
cable passes in succession, one of the pulleys hav 
ing a metallic surface for providing a capacitive 
connection between one terminal of a source of 
high frequency electric Supply and the cable con 
ductor or conductors and the second pulley com 
prising a central thin disc of metal and a pair 
of side flanges of insulating material for locating 
the cable centrally while guiding it in contact 
with the edge of the said disc which is connected 
with the second terminal of the source of high 
frequency supply and forms the external elec 
trode. . . . 

10. An electrode pulley for use in apparatus 
for imparting a line of weakening to a cable cov 
ering by passing the cable through a concen 
trated high frequency electric field extending 
radially outwards through the covering, compris 
ing a metallic disc and a pair of flanges of insulat 
ing material disposed one on each side of said disc. and held in spaced relationship thereto by 
spring force and by screw-threaded members ex 
tending between the two flanges and passing 
through and supporting the said disc, the edges 
of the insulating flanges being shaped to form be 
tween them a V-groove of which the width is 
adjusted by the Setting of said threaded mem 
bers, whereby to ensure that the cable to be 
treated is seated symmetrically on the periphery 
of the disc and given adequate lateral support. 

11. An electrode pulley for use in apparatus for 
imparting a line of weakening to a cable covere 
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fing by passing the cable through a concentrated 
high frequency electric field extending radially 
outwards through the covering, comprising a cen 
tral metallic disc and a pair of flanges of insu 
lating material with bevelled edges which co 
operate to form a V-groove, means for main 
taining said disc and said flanges coaxial with 
one another and in spaced relationship, an elec 
trically insulated support, sin axial extension on 
one of said flanges rotatably positioned on said 
support, and an axial extension on said disc pass 
ing through said axially extended flange and mak 
ing a sliding electrical connection with said sup 
port. 

12. An electrode pulley for use in apparatus for 
imparting a line of weakening to a cable covering 
by passing the cable through a concentrated high 
frequency electric field extending radially out 
wards through the covering, comprising a central 
metallic disc and a pair of flanges of insulating, 
material with bevelled edges which co-operate to 
form a V-groove, means for maintaining said 
disc and said flange coaxial with one another 
and in Spaced relationship, comprising a plural 
ity of screws passing through said disc and en 
gaging said flanges for adjusting the spacing 
thereof and pairs of helical springs, threaded one 
pair on each screw, one spring on each side of 
said disc, for pressing said flanges outwards from 
said disc. 

13. Apparatus for imparting lines of weakening 
to and on Opposite sides of an insulating covering 
of an electric cable by passing the cable through 
concentrated high frequency electric fields ex 
tending substantially radially through the cover 
ing, comprising a pulley with a peripheral groove 
of which the side walls are of insulating material 
and provided each with an annular recess facing 
the middle of the groove, a pair of ring-shaped 
electrodes housed one in each of said annular 
recesses, and means for pressing said electrodes 
into engagement with the surface of a cable as 
the cable is drawn over the pulley. 

14. Apparatus for imparting lines of weaken 
ing to and on opposite sides of an insulating cow 
ering of an electric cable by passing the cable 
through concentrated high frequency electric 
fields extending substantially radially through 
the covering, comprising a grooved pulley with 
flanges of insulating material forming the side 
walls of the groove and provided each with an 
annular recess facing the middle of the groove, 
a pair of ring-shaped electrodes, one housed in 
each of said annular recesses, a plurality of re 
taining plates for each electrode secured to the 
rear face thereof and each housed in one of a 
plurality of cylindrical recesses extending from 
the outer face of the flange to and beyond the 
bottom of the annular recess in the inner face 
of the flange, and means for pressing each elec 
trode inwardly towards the middle of the groove, 
said means comprising a plurality of coil springs 
housed in said cylindrical recesses and each dis 
posed between the retaining plate therein and 
an adjustable abutment for varying the pressure 
exerted by the spring. 

15. Apparatus for imparting lines of weakening 
to and on opposite sides of an insulating covering 

. 

O 

8 
of an electric cable by passing the cable through 
concentrated high frequency electric fields ex 
tending substantially radially through the cover 
ing, comprising an insulated support, a grooved 
pulley rotatably mounted on said support, said 
pulley having flanges of insulating material which 
form the side walls of the groove and are pro 
vided each with an annular recess facing the 
middle of the groove, a pair of ring-shaped elec 
trodes, one housed in each of said annular re 
cesses, and means for pressing said electrodes 
into engagement with the surface of a cable as 
the cable is drawn over the pulley, means for elec 
trically connecting said insulating support with 
the adjacent one of said electrodes, a second insu 
lated support located on the opposite side of the 
pulley to the first said support, and means for 
electrically connecting said second support with 
the electrode adjacent thereto. 

16. Apparatus for imparting a double line of 
weakening to and on opposite sides of an insulat 
ring covering of an electric cable by passing the 
cable through concentrated high frequency elec 
tric fields extending substantially radially 
through the covering, comprising a grooved pull 
ley in which the side walls of the groove are of 
insulating material and each house a ring elec 
trode adapted to engage the surface of the cable 
as it is drawn over the pulley, and a source of 
high frequency electric supply, and a trans 
former having a centre-earthed secondary for 
coupling said source to said electrodes, one of said 
electrodes being connected to one end of said 
secondary and the other of said electrodes to the 
other end of said secondary. 
1. In apparatus for imparting a line of weak 

ening to a length of electric insulating material 
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drawn by a motor-driven pulling device through 
a concentrated high frequency electric field es 
tablished between a pair of electrodes connected 
across a source of high frequency supply, electro 
magnetically actuated contactors for controlling 
the running of the motor, a relay controlling the 
energization of the control circuits of said con 
tactors, and a tube rectifier for supplying current 
to operate said relay, said rectifier having its 
anode inductively coupled to the high frequency 
supply line to one of the electrodes, whereby said 
relay operates to close said contactors when said 
electrodes are energised, and operates to open 
said contactors when the supply of high fre 
Quency energy is cut off from said electrodes. 
W JOSEUA CREER QUAYLE. 

PTER JONES. 
RUSSELL BAYLES. 
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