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[57] ABSTRACT 

In forming an air tight dam at a connecting zone of 
two communication cables or an opened zone of a 
cable sheath, slit spring sleeves capable of compress 
ing the sheath and the insulated conductor body are 
inserted in an outer sleeve which covers the connect 
ing zone or the opened zone of the sheath. The slit 
spring sleeves are ?rst inserted into the outer sleeve 
while maintained in the enlarged state. A room 
temperature setting resin exhibiting rubber-like elas 
ticity after setting is poured to ?ll the slit spring 
sleeves and to set therein. Then, the means for enlarg 
ing the slit spring sleeves is. released to compress the 
interior of the dam. ‘ I 

4 Claims, 10 Drawing Figures 
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METHOD OF FORMING AN AIR TIGHT DAM FOR 
COMMUNICATION CABLES 

This is a division of application Ser. No. 380,025, 
?led July 17, 1973. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to a method of forming an air 

tight dam in a plastic insulated communication cable 
line, more particularly, to a method of forming an air 
tight dam at a connection between an underground 
cable ?lled with compressed gas and an aerial cable 
which is not ?lled with compressed gas, or at some me 

dian point in a long underground cable so as to separate 
the sealed gas in the cable, each being independent of 
each other. 

2. Description of the Prior Art 
The interior of an underground communication cable 

is usually ?lled with dry air, nitrogen gas or a similar 
chemically inert gas pressurized to about 600 g/cm2 
(gauge pressure; hereinafter simply G), to prevent the 
rapid penetration of the moisture into the cable, even 
when the outer sheath of the cable is damaged, and to 
facilitate the detection of damaged parts of the cable. 

In order to prevent the flow of the sealed compressed 
gas through a connecting zone between a cable ?lled 
with compressed gas and a cable not ?lled with com 
pressed gas, an air tight dam is provided for the use of 
the gas plug at the connection zone of such different 
cables, and where the underground cable is long, the 
gas ?lled in the cable is separated into several parts, 
each independent of each other, by air tight dams for 
the use of the gas separator in order to supply rapidly 
enough gas in the case of damage to the sheath, to the 
sheath damage point from close gas supply equipment. 

It is the usual practice in this art to form the air tight 
darn with an epoxy or urethane resin which penetrates 
well into the insulating paper of such cables and which 
adheres well to the metallic conductor body of such ca 
bles, thus forming a favorable air tight dam. 
Polyethylene resins have recently become widely 

used as an insulating material in such cables due to the 
favorable insulating properties thereof, but polyethyl 
ene resins are chemically stable and adhere poorly to 
epoxy or urethane resins. Further since the in?uence of 
the mutually different thermal expansion coefficients 
of polyethylene resins and the epoxy or urethane resins 
and the air tight darn forming materials is enlarged by 
changes in the environmental temperature, the air 
tightness of the dam or the adhesion between the poly 
ethylene resin and the epoxy or urethane resins is bro 
ken, causing gas leakage. 

SUMMARY OF THE INVENTION 

This invention is intended to solve the above de 
scribed problems with conventional methods of form 
ing an air tight dam in communication cables. 
According to the improved method of this invention, 

a rubber-like elastic member is ?lled into the air tight 
dam and compressed inwardly to apply a uniform pres 
sure to the interior of the air tight dam, more particu 
larly, a plastic sleeve including therein spring metal 
sleeves, which have a longitudinal slit running there— 
along respectively and cover the connecting zone or 
opened zone of the cable sheath and the cable sheath 
zones respectively, is provided. 
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2 
The slit of the spring sleeve is enlarged forcibly by in 

serting therein small spacer pieces prior to their inser 
tion into the outer sleeve. A plurality of small holes are 
provided on the outer sleeve at positions corresponding 
to that of the small spacer pieces so that they can be re 
moved through the small holes after the resin is ?lled 
into in the air tight dam. One of the small holes serves 
as a resin pouring hole. 
The viscous room-temperature setting resin (room 

temperature setting polyurethane resin or the like), 
which will be converted into the rubber-like elastic and 
soft mass after setting, is poured through the resin 
pouring hole into the interior of the outer sleeve, and 
the poured resin ?lls the space in the outer sleeve and 
apertures in the twisted core wires. After setting the 
resin, the small spacer pieces inserted respectively in 
the slits of the spring sleeves are removed to thereby 
cause a contracting force to be applied to the elastic 
resin. 

Thus, the insulated conductors and the cable sheath 
in the elastic resin have applied thereto by an embrac 
ing pressure or compression as if they were tightened 
by the packing. 

In this case, individual spring metal sleeves are pro 
vided for the cable sheath zones and for the insulated 
conductors zone so that the compressive force pro 
vided can be invidually controlled (referring to FIG. 1, 
“side” spring sleeves over the cable sheath zones are 
shown by numeral 48 and the “central” spring metal 
sleeve is identi?ed by numeral 4A. While in this case 
only three spring cases are shown, it would be apparent 
to one skilled in the art that a greater number of spring 
sleeves can be used, if desired, but that practically 
speaking for the embodiment shown in FIG. 1 three 
spring sleeves (2 side and 1 central spring sleeve) are 
adequate). 
By this type of arrangement, an appropriate pressure 

or compression will be applied individually to the 2 
cable sheath zones wherein hardly any bubbles would 
be trapped in the resin when it is ?lled, and appropriate 
pressure would be applied to the insulated conductors 
zone where it is difficult to ?ll the resin and bubbles are 
frequently encountered in the resin. Accordingly, both 
the problem of lower compression on the hard cable 
sheath zones at both ends of the air tight dam than the 
compression on the central conductors zone caused by 
increased environmental temperature, and the problem 
of lower compression on the central conductors zone 
than the compression on the cable sheath zones caused 
by lowered environmental temperature, can be pre 
vented. 

In the case that the air tight dam is exposed to 
changes in environmental temperature, differences in 
the thermal expansion eoef?cient of the cable sheath 
part and that of the insulated conductor body caused 
by the difference of the materials used is compensated 
for by the expansion and contraction of the individual 
spring sleeves which apply a suitable compression to 
each of the parts respectively. 
As the environmental temperature of the air tight 

dam increases and the ?lled resin and the cable expand, 
the spring sleeves expand respectively to prevent ex 
cess compression on the interior of the air tight dam. 
On the other hand, as the environmental temperature 

of the air tight dam decreases and the ?lled resin and 
the cable contract, the spring sleeves shrink respec 
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tively to further compress the interior of the air tight 
dam and to maintain air tightness. 
The viscous room-temperature setting resin (i.e., a 

resin which exhibits setting at room temperature) used 
in the method of this invention has a ?uidity which is 
not as high as that'of epoxy resin but which is low 
enough to ?ow under its own weight, and penetrates 
fully into the spaces between the insulated twisted con 
ductor wires and ?lls the space in the cable upon the 
application of a suitable pressure. 
After ?lling in the space in the cable and penetration 

into the spaces between the twisted conductor wires, 
the resin ?ows very slowly due to flow resistance and 
?nally stops ?owing upon the release of applied pres 
sure. Accordingly, un?lled spaces do not exist due to 
further flow of the resin into thespaces before the set 
ting of the resin in the connecting zone. 
The viscosity of the resin is preferably 2,000 ~ 5,000 

centipoise, and the rubber like elasticity as measured 
by the penetration hardness (J IS-K~2530) after setting 
is preferably 2 ~ 7 mm/l00 g. 5 sec at 25°C. The set 
resin exhibits a rubber~like elasticity. As such a resin, 
for example a urethane resin, before setting such is 
composed of mainly 100 weight parts of a urethane 
prepolymer and 50 to 120 weight parts, preferably 70 
~ 90 weight parts of polyoxypropylene glycol (molecu 
lar weight 2,000) is suitable. 
The spring sleeve is made from spring steel, phosphor 

copper or a like elastic alloy. The compressive pressure 
caused inwardly by the spring sleeve is achieved by ad 
justing the thickness of the spring sleeve between 2 ~ 
oiKg/cmz, according to the wire number of the cable, 
2 Kg/cm2 for the smaller number and 6 Kg/cmz for the 
larger number so as to insure pressure even on the 
wires in the interior. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a longitudinal cross section of an air tight 
dam according to this invention, 
FIGS. 2, 8, 9 and 10 show examples of slit spring 

sleeves to be applied to the air tight dam, 
FIG. 3 is a perspective view of the slit spring sleeve 

expanded by a small spacer forcibly inserted in the lon 
gitudinal slit, 
FIG. 4 is a perspective view of the structure of the 

small spacer, , 

FIG. 5 is a perspective view of the formed plastic 
piece applied to the slit of the spring sleeve, 
FIG. 6 is the same view as the FIG. 1 of another em 

bodiment of this invention, and 
‘FIG. 7 is the same view as the FIG. 1 of another em 

bodiment of this invention. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS OF THE INVENTION 

Preferred embodiments of the invention will now be 
described with reference to the drawings. 
Referring initially to FIG. 1, suitable both for the gas 

plug and for the gas separator, about 120 mm of the in 
termediate sheath 1 of a polyethylene insulated com 
municating cable (outer sheath diameter about 45 mm) 
having a conductor wire 2 bundle with a diameter of 
0.4 mm is peeled off, the protective tapes wound on the 
bundle of the insulated conductor wires 2 are removed 
and the insulated conductor wire bundle (cable core) 
2 exposed. The cut-out metal sheaths 1b of the assem 
bly are connected by a copper wire 3. 
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The cut-out part of the cable thus formed and both 

end zones of the sheath 1 are covered with a polyethyl 
ene outer sleeve 5 having a thickness of 3 mm and in 
cluding therein a central spring sleeve 4A having a 100 
mm length and a pair of side spring sleeves 48 each 
having a 50 mm length. Each of spring sleeves 4A and 
4B are made from spring steel having a thickness of 2.5 
mm and each has a longitudinal slit (which cannot be 
shown in FIG. 1). The polyethylene outer sleeve‘ is 
fixed to the sheath surfaces using a pair of spacer 
means 6, molded out of polyethylene, by welding the 
jointed parts 7 with melted polyethylene tape. This 
welding can be conducted at about 150° ~ 180°C. 
An air outlet hole 8 is provided in the outer sleeve. 

The outer diameters of the spring sleeves 4A and 4B 
are about 5 mm smaller than the inner diameter of the 
outer sleeve 5, but they can be expanded to have a di 
ameter by inserting the small spacer piece 9 into the 
slit, as shown in the FIG. 3 where the sleeves are gener 
ally represented by 4. The small spacer piece 9 is made 
from a square steel sheet having a width of 16 mm and 
a center hole, and is ?xed on a slender brass piece 10 
having a thickness of 0.5 mm by an eyelet 11, as shown 
in the FIG. 4. The small spacer piece 9 ?xed on the 
slender brass piece 10 is inserted in the slit of the spring 
sleeve. The brass piece 10, which remains inside the 
spring sleeve after the completion of the dam forming 
operation, serves to prevent resin from ?lling the slit 
and to assure the contraction of the spring sleeve other 
wise hindered by the resin squeezed out into the slit 
when the spacer piece9 is removed. A foamed plastic 
piece‘ 12 is put in the slit as shown in FIG. 5 to prevent 
the ?lling of the resin in the slit during the pouring of 
the resin. 
A resin 16 composed of 100 weight parts of urethane 

prepolymer and 80 weight parts of polyoxypropylene 
glycol (molecular weight 2000) which have been mixed 
well is poured into the sleeve under a pressure of 100 
~ 200 g/cm2 (G) through inlet hole 13 on the polyeth 
ylene outer sleeve 5. Meanwhile, the holes l3, l4 and 
15, through which the small spacer pieces 9 are re 
moved, are temporarily sealed by a rubber sheet. 
After about 600 ~ 1000 cc of the resin composition 

16 overflows from the outlet hole 8, the outlet hole 8 
is temporarily sealed by a’rubber sheet and the sleeve 
was kept in that state for about 10 minutes, applying a 
pressure of 1.0 ~ 1.5 Kg/cm2 (G) at room temperature‘ 
to the resin. Thus, the resin is ?lled in the interior of the 
sleeve and penetrates into the spaces‘ between the 
twisted conductor wires. The compressing time 
changes with the number of conductor wires and the 
diameter‘of the wires, but is usually ‘5 ~ 10 minutes for 
a cable having a wire diameter of 0.32 ~ 0.9 mm and 
from 100 to 2500 wires. 
The resin composition 16 ?lled in the sleeve 5 and 

penetrated in the apertures is fully set to have the de 
sired hardness by standing for 5 hours at 20°C at atmo 
spheric pressure. , ' 

After the resin is set, the small spacer pieces 9 and 
the eyelets 11 are removed from the spring sleeves 4 
through the resin inlet hole 13 and the holes 14 and 15, 
and these holes and the resin outlet hole 8 are sealed 
or clogged by applying thereto melted polyethylene 
tape or polyethylene caps. 
The air tight dam thus formed was subjected to gas 

permeability tests after applying the following repeated 
heat cycles and the mechanical osscilations to the air 
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tight dam. The gas permeability of the air tight dam was 
indicated by the number ‘of heat cycles and osscilation 
when N2 gas began to pass through the air tight dam. 
One heat cycle: 

—30°C ——> 20°C ———> 70°C ___> 20°C 

(4 hr) (L5 hr) (5 (L5 hr) (4 (1.5 hr) (5 hr) 
hr) hr) 

(elevation (elevation (lowering 
time) time) time) 

—-—> —30°C 
( 1.5 hr) 
(lowering 
time) 

Mechanical osscilations: 
frequency 600/min.; amplitude ilO mm. 
The air tight dam according to this invention became 

gas permeable after being subjected to more than 100 
heat cycles or more than 1,000,000 mechanical osscila 
tions, while conventional air tight dams became gas 
permeable after being subjected to only about 10 heat 
cycles or about 100,000 mechanical osscilations. The 
N2 was introduced at the end of the cable and the pres 
sure of the N2 gas used for the gas permeability test was 
1 Kg/cm2(G). 

It will be apparent from the gas permeability tests 
that the air tight dam according to this invention is far 
more excellent than conventional ones. 
The width of the slit of the spring sleeve while it was 

subjected to the heat cycle changed with the tempera 
ture, for example, it was 15 mm at 20°C, 17 mm at 
70°C, and 13 mm at —30°C for the side spring sleeve 48 
on the cable sheath; 14 mm at 20°C, 17 mm at 70°C 
and l 1 mm at —30°C for the central spring sleeve (4A) 
on the conductor body. The thermal expansion coeffi 
cient of the spring sleeve over the cable sheath zone 
and of that over the insulated conductors zone turned 
out to be different from each other. 
Accordingly, a single spring sleeve covering the insu 

lated conductors zone and also the sheath zone is not 
suitable, so that the compression applied to the insu 
lated conductors zone becomes reduced in the lower 
temperature range to cause a breaking of the air tight 
ness. The compressive pressure applied on the ?lled 
resin by the spring sleeves, measured with pressure sen 
sers embedded in the resin, is about 3 Kg/cm2, which 
is about three times that of the test gas pressure of l 
Kg/cm2. 
After the gas permeability test, the air tight dam was 

taken apart, and the length of the twisted conductor 
wire over which the resin was impregnated measured. 
The viscosity of the resin before setting and the hard 
ness of the resin after setting were also measured. The 
length of the resin penetration through the cable from 
the peeled off opening end of the cable sheath was 50 
cm; the viscosity of the resin before setting was 3,000 
centipoise, the hardness (the penetration according to 
.IIS-K-2530) after setting was 4 mm/l00 g. 5 sec. 
The air tight darn shown in the FIG. 6 (in which the 

reference numerals are as in FIG. 1) is another example 
of a compact air tight dam suitable for the gas plug ac 
cording to this invention, which is provided in the con 
necting zone between the communication cable con 
taining compressed gas and one free of compressed gas. 
Accordingly, a spring sleeve is not provided on the 
sheath of the latter cable. 
Another example ofa compact air tight dam, suitable 

for the gas plug, is shown in the FIG. 7 (in which the 
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6 
reference numerals are as in FIG. 1), wherein a single 
spring sleeve is applied on both the cable sheath zone 
and the insulated conductor zone. Since the spring 
sleeve is located in a shifted position from the center of 
the opened zone of the sheath, the compressive func 
tion of the spring sleeve is not reduced. 
Another example of a spring sleeve 4 is shown in FIG. 

8, wherein a back up sheath 18 is welded to the lower 
zone of the spring sleeve for reinforcing the latter; fur 
ther example is shown in FIG. 9, wherein pluralities of 
springs 19 span the slit; yet another example is shown 
in FIG. 10, wherein‘a slit spring ring 20 is put on the 
spring sleeve so that both slits are located on mutually 
opposite positions on the sleeve. 
While this invention has been described with refer 

ence to particular embodiments thereof, it will be un 
derstood that numerous modi?cations may be made by 
those skilled in the art without actually departing from 
the scope of the invention. 
Therefore, the appended claim(s) is/are intended to 

cover all such, equivalent variations as coming within 
the true spirit and scope of the invention. 
What is claimed is: 
1. A method of forming an air tight darn at an opened 

zone of a communicating cable or a connecting zone 
between two communicating cables comprising a cable 
sheath surrounding an insulated conductor body, said 
method comprising the steps of: inserting at least one 
slit spring sleeve capable of compressing the cable 
sheath and the insulated conductor body in an outer 
sleeve which covers said opened zone or said connect 
ing zone, expanding said slit spring sleeve during inser 
tion, maintaining the sleeve in expanded condition 
while pouring a room-temperature setting resin exhibit 
ing pentration hardness (JIS-K-2530) of about 2 to 7 
mm/lOO g. 5 sec at 25°C after setting, in said spring 
sleeve to ?ll the latter, setting said ?lled resin, and con 
tracting the spring sleeve to compress the interior of 
the dam at a pressure of about 2 to 6 Kg/cm2 gauge. 

2. The method of claim 1, wherein said step of ex 
panding said slit spring sleeve comprises the insertion 
of a small spacer piece carried by a rubber sheet within 
the slit of the spring sleeve to maintain the split sleeve 
in expanded condition with said small spacer piece in 
cluding an opening therethrough, said step of pouring 
a room-temperature setting resin in said spring sleeve 
comprises pouring said resin through said hole and said 
step of contracting the spring sleeve comprises remov 
ing the spacer piece and the rubber sheet to allow the 
slit of the slit spring sleeve to close. 

3. The method of claim 1, wherein said step of ex 
panding said slit spring sleeve comprises insertion of a 
plurality of coil springs within the slit when com 
pressed, whereby, the expansion of the coil spring ex 
pands the slit spring sleeve, and the step of contracting 
the spring sleeve comprises the removal of said coil 
springs. 

4. The method of claim 1, further comprising the step 
of placing a slit spring ring about said slit spring sleeve 
with the slits of said slit spring sleeve and the slit spring 
ring being oppositely disposed such that the slit spring 
ring provides additional contracting force to the spring 
sleeve to compress the interior of the dam subsequent 
to ?lling of the interior of the spring sleeve with room 
temperature setting resin and setting of said ?lled resin. 

* * * * * 


