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In an electric: cable system, which is intended to 
enaia filled. With gast at a pressure different 
from that of the external atmosphere, it is in 
portant to have: Sonae means of detecting a leak 
and finding the position of it. This means can be 
provided, if the system is Sectionalised since an 
agreement, can then be set up for obtaining an 
indication of any pressure difference arising be 
tWeen adjacent Sections. Fernaret Sectionalis. 
ing, however, makes difficult the filing of the 
System, either initially or when equired, after 
installation. 
The present invention, resides in the incorpo 

ration in a, sectionalized gas-filled electric cable 
System of a device which while capable of form 
ing a cut-off between sections; and indicating 
Small differences of pressure on opposite, sides 
of the cut-off, also permits: ready flow of gas se 
tween the sections when a substantially laiger 
pressure; difference exists, such as is established 
during, filling of the system with gasi. 
The device-isia, pressure relief nanometer which 

comprises a large bore: Gl-tube which is...insertedli 
a-by-pass.connected across a barrier between two 
sections of the systemandisunder normal operati. i. 
ing and leak:conditions, closed by mercury in the 
tube. The term “large bore' is used hereia, to 
mean as bore that is: sufficiently large for the 
mercury columni therein to be readily broken up 
to permit. gas to bubble through its when there is 
a large: pressure differences between the sections 
such as exists, during the falling of the system. 
This large bore U-tube is: adapted to indicate; a 
displacement, from normal; of the mercury' level 
due to: a small difference in the pressures across 85 
the barrier occasioned by a leakage of gas from a 
neighbouring section of the systern and is dé. 
signed to prevent or has means for preventing 
the carry-over of mercury into parts of the syst. 
tem: external to it when gas is bubbling through 
the mercury. The barrier across which the U 
tubeiss connected iconstitutes a more or less corn. 
plete: closure for the main: gas space. Such a 
barrier may, for instance; be provided at a poiiit 
in an electric cable by the wrappings offinsulat. 
ing material which are applied overthie conductor 
joint and over the adjacent insulating material 
of the cable ends. The pressure difference across 
the cut-off formed by the mercury in the U-tube 
when a leak is taking place in a section at one 
side of the barrier is very much less than is apá 
plied when tie system is being filled with gas. 
The latter may, for instance; be from 15 to 20 
times the former. Thus the device provides an 
inappreciable obstacle to the flow of gas during 
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the process of filling the System. With gas under 
pressure, while it serves as a complete Seal and 
a sensitive: detecting device for leakage condi 
tions. In the latter state the displacement of 
the mercury, Ievel may only be of the order of 
As inch, whereas under the former conditions 
there is more or less violent bubbling through of 
the gas with the throwing of the mercury up one 
of the legs of the U-tube. 
In order to prevent carry-over of mercury out 

of the U-tube into the external system when gas 
is bubbling, through the mercury, a J-tube with 
much elongated legs could be used. This, how 
ever, would generally be inconvenient, and in 
general I prefer to: provide a porous barrier at 
each side of the U-tube, which will readily permit 
the passage of gas under the pressures existing, 
but Will not parmit the passage of rnercury under 
the maximum pressure difference Which can Oct.- 

Each barrier is preferably in a chamber 
connected to: a side brainch from a part of the 
U-tube leg below the top thereof. This permits 
the mercury which is thrown upward by the paS 
Sage of the air to fly past, the opening of the 
branch to the upper part of the U-tube' leg which 
is closed off. The branch preferably slopes up. 
Wards; from the U-tube. So that any globules of 
rhercury Which enter it will pass; back again to the 
g-tube. The porous barrier is: preferably of a 
larger diameter than the bore of the U-tube, so 
as to give an extended surface for the passage of 
gas. A suitable barrier is provided by a plate of 
sintered glass which has the additional advan 
tage that it can be fused integral with the wall 
of the chamber in which it is closed. This may 
be a short cylinder with a disc of sintered glass 
across the centre of it and with a short connect 
ing tube at each end; that tube which is for con 
nection to the branchi from the U-tube, being at 
one side of the end of the cylinder, namely the 
lower site when in position. This also facilitates 
the running back of any mercury which is carried 
over into the branch and into the chainber on it. 
The U-tube with its branches is also preferably 
made of glass. 
ihe indication of an unbalance of the mercury 

levels in the legs of the U-tube due to the exist 
ence of a leak may be obtained by direct observa 
tion of the tube, where that is convenient, but it is usually preferable and advantageous to pro 
vide for an indication of a small out of balance 
by the closing of electric contacts by means of the 
rising surface of mercury. This can readily be 
provided for by arranging in each leg of the U 
tube a pair of cointact wires with their ends a 
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short distance above the normal balanced position 
of the mercury surface. These wires may paSS 
through and be fused into the glass walls of the 
legs of the U-tube at a distance above the normal 
mercury level and project downwards to the re 
quired point. This arrangement may provide for 
local signalling at the barrier between Sections, 
or may give an indication at a distance or produce 
an automatic record or control of the conditions. 
By constructing the U-tube device in the man 

ner indicated it can be made as a completely 
sealed enclosure consisting of the U-tube With its 
mercury and its contact wires and the two 
branches with their porous discs and the cham 
bers enclosing them. 
The understanding of the invention will be 

assisted by the following description of an ex 
ample in which it is applied to an electric cable 
containing gas under pressure constructed in ac 
cordance with the specification of United States 
Patent No. 2,067,169. 
In this specification reference will be made to 

the accompanying drawings, wherein, 
Figure 1 is a longitudinal Section of a complete 

joint between two length of the cable, 
Figure 2 is a view, partly in elevation and partly 

in longitudinal section and on an enlarged Scale 
as compared with Figure 1, of the leak indicating 
device With which the joint shown in Figure 1 is 
fitted, 

Figure 3 is a view, which is partly an end ele 
vation and partly a section on the line III-III 
of Figure 2, of the device shown therein, 

Figure 4 is a plan of the device shown in Figures 
3 and 4 with the dome in which it is housed re 
moved, 

Figure 5 is a fragmental section taken on the 
line W W of Figure 4 but drawn to a larger Scale 
than Figures 2-4 and 

Figure 6 is a circuit diagram of the leak indicat- : 
ing device fitted with a signalling device. 
The cable joint shown in Figure 1 is a joint be 

tween two lengths , a of 33 kV. three core, gas 
filled paper insulated cable of the kind in which 
the paper tapes are pre-impregnated with a Set 
ting compound and the interstices between the 
tapes are filled with gas-for instance nitrogen 
under super-atmospheric pressure. The cable is 
provided with a double lead sheath, the inner 
sheath of the lengths and a being designated 
2 and 2a, and the outer, 3 and 3a, respectively. 
In this joint, the three core conductors 4 of one 
length are connected by ferrules 5 to the corre 
sponding conductors 4a of the other length and 
the conductor joints are individually insulated 
with hand applied insulation 6 which is covered 
with conducting tape and tin foil to form a screen 
which is a continuation of the core Screens. The 
jointed and insulated cores are then enclosed in 
a copper tube 7 fitted with conical ends, 8 and 8a, 
by which it is jointed by Wiped metal joints to 
the ends of the inner lead sheaths, 2 and 2a, 
respectively. This sleeve is enclosed in a two 
part brass alloy sleeve 9 which is sealed at its 
ends to the inner and outer lead sheaths of the 
cable by cast metal joints, O and Oa, and is 
filled to the level indicated with liquid insulating 
Compound. The anchored ends of the metal tape 
reinforcement, and ?ta, are respectively emi 
bedded in the cast metal of the joints C and Oa. 
To the outer ends of the conical moulds, 2 and 
2a, for these joints are secured clamps, 3 and 
3a, by which the wire armouring of the cable is 
anchored. The whole is enclosed in a protec 
tion box 4 of reinforced concrete. Normally a by 
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tube. 

pass connection is provided between the interior 
of one cable length and the interior of the other 
cable length, consisting of pipes, 5 and 5a, 
sealed into the inner sheaths, 2 and 2a, respec 
tively and respectively leading to domes, 6 and 
| 6a, on top.of the outer sleeve 9, and of a pipe 
leading from the interior of one dome to that of 
the other. This permits of a free flow of gas be 
tween one jointed length and the next. 
To apply the invention to the joint described 

in the proceeding paragraph only minor structur 
all modifications are necessary: One of the two 
domes, which are normally similar and of the 
shape shown at 6a, is replaced by a larger dome 
of the shape shown at 6, in which is housed 
the leak indicating device which is connected 
across the ends of the pressure equalising pipes 
5 and 7 therein, and the resistance of the joint 

to flow of gas therethrough is increased by the 
application of a barrier 8 of insulating tape over 
the Screening of each of the exposed parts of 
the Cores of one cable length and of a barrier 9 
of insulating tape over the end of the inner lead 
sheath of that length and over and in between the 
barrier tape covered cores emerging therefrom. 
The construction of the leak-indicating device 

housed in the larger dome f6, shown to the left 
in Figure 1, is shown more clearly in Figures. 2, 
3 and 4. It comprises a U-tube 20 of glass 
Secured in a clamp 2 mounted on a pillar 22 
upstanding from a horizontal baffle plate 23 
which separates the interior of the dome 6 from 
the underlying gas space in the outer sleeve 9 
which Space is charged up by gas leaking past 
the Screws by which the baffle plate is secured. 
This U-tube may have a bore of 15 mm. and an 
Overall height of 60 mm. It contains mercury 
just sufficient to close the bend in the U-tube 
With a Small margin. The upper end of each 
leg is closed by a dome shaped end wall as is 
shown most clearly in Figures 3 and 5. A short 
distance below the upper end of each leg is a 
short branch tube, 24, 24a. On each of these 
branch tubes, 24, 24a, is a cylindrical glass cham 
ber 25, 25a, respectively, each of about 30 mm. 
internal diameter and having across the middle 
of its length a disc. 26 of sintered glass about 
2 mm. thick with pores of the order of 50 microns 
diameter. In the end wall of each chamber 
adjacent to the U-tube is a short connecting tube 
27 adapted to fit in and be sealed to the branch 

This connecting tube is at the lower side 
of the chamber so that the surface of its wall 
at the lowest part forms a clear continuation of 
the lowest part of the wall of the chamber; thus 
giving a clear run back for any globules of mer 
cury that may enter the chamber. The branch 
tube, 24 and 24a, are inclined upwards from the 
U-tube So as to facilitate this run back from the 
chambers 25 and 25a, respectively. In the other 
end Walls of these chambers there are short 
centrally placed tubular pieces, 28 and 28a, re 
spectively. To the tubular piece 28 is sealed the 
neighboring end of the by-pass pipe 7. The 
neighboring end of the other by-pass pipe. f 5 
is open to the interior of the dome so that the 
enclosed Space forms the connection between pipe 
5 and the open end 28a of the chamber 25a. 
In each of the legs of the U-tube is fused a 

pair of wires, 29 and 30 in one and 29a and 30a 
in the other. The ends of these wires inside the 
tube extend downward to about one sixteenth of 
one inch above the level of the mercury, when 
in the balanced position. The wires, 30 and 30a, 
that is, one of each pair, are connected externally 
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to the dome f6, which is of metal, and through 
it to the metal of the joint enclosure 9 and there 
by to the external metal parts of the cable itself, 
thus providing a continuous earthed connection. 
The other wires, 29 and 29a, of the two pairs 
are brought out and connected to the cores of a 
twin-core cable 3 passing through the top of 
the dome. This cable is preferably a cable hav 
ing a metal sheath which can be soldered to the 
dome wall. A compound seal 32 is preferably 
provided for its lower end. The cable 3 f to 
gether with the by-pass pipes 33 and 33a for the 
outer lead sheaths 3 and 3a, respectively, are led 
out through an opening in the lid of the box 
i4, the cable terminating in a three-pin socket 
outlet 34 in an inspection chamber 35 (Figure6), 
the metal sheath of the cable being connected 
to the earth socket of the socket outlet. Into 
this socket outlet can be plugged a portable de 
vice 36 for electrically detecting and indicating 
a displacement of the mercury in the U-tube. 
This comprises a battery 37, one terminal of 
which is connected to the earth pin of the plug 
38 and the other of which is connected through 
a volt meter 39 or the like and a two-Way Switch 
40 to one or other of the other two pins of the 
plug, depending on the setting of the switch. A 
displacement of the mercury in the U-tube suffi 
cient to short circuit one pair of wires is, if the 
switch is appropriately set, indicated by a read 
ing on the instrument 39, the direction of dis 
placement, and hence the direction of flow of gas 
due to the leak, being indicated by the position 
of the SWitch. 
With such an arrangement flow of gas through 

the device at the rate of 0.01 cu. ft. per Second 
can take place continuously for the filling of the 
cable without the risk of the passage of mercury 
through either of the porous discs. Under leak 
detecting conditions the contacts will be closed 
when there is across the U-tube a pressure dif 
ference of 48 inch of mercury which may cor 
respond to a gas leakage of 0.000001 cu. ft. per 
Second. 

It will be understood that although Figure 1. 
of the drawings shows only the jointed end of 
two cable lengths the system of which these 
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stricting flow of gas between said sections, a by 
pass across said barrier and a pressure relief 
manometer in Said by-pass consisting of: a large 
bore U-tube having limbs with closed ends, an 
upwardly inclined tubular branch projecting 
from each limb at a point below the closed end 
thereof, a chamber on each branch, a gas porous, 
mercury-resistant barrier in each chamber di 
with the branch carrying the chamber and an 
upper part, means for connecting the upper 
parts of said chambers to said by-pass and suf 
ficient mercury in said U-tube to close the pas 
Sage between the limbs thereof and prevent flow 
of gas through the by-pass when the pressure 
difference between the gas in said sections is 
Small, as when there is a gas leak in one of said 
Sections, and indicate the presence of said small 
pressure difference by its displacement but not 
so much as to prevent gas from bubbling through 
said U-tube when the pressure difference between 
the gas in said sections is large, as when the in 
stallation is being charged with gas. ‘. . . 

3. In an electric gas-filled cable installation comprising at least two cable lengths, a joint 
between Said lengths which comprises means for 
jointing each conductor of one cable length to 
the corresponding conductor of the other cable 
length, means for insulating the jointed con 
ductors, a tubular enclosure for the jointed and 
insulated conductors making joint at each end 
With a gas-impervious sheath of the adjacent 
cable length, means restricting the flow of gas 
from at least one of the two jointed cable lengths 
into Said enclosure, a large bore U-tube dis 
posed outside Said enclosure, means for placing 
One limb of Said U-tube in gas communication 
With the interior of one cable length at a point 
Outside said enclosure, means for placing the 
other limb of said U-tube in gas communica 
tion with the interior of the other cable length, 
sufficient mercury contained in said U-tube to 
close under normal operating and under leak 
conditions the passage between the limbs of said 
U-tube but not So much as to prevent gas from 
bubbling through said U-tube when the instal 
lation is being charged with gas, means for pre 

lengths form part Will as a rule comprise many . 
lengths and joints and that it will be advan 
tageous to sectionalize the system at, and to 
apply the invention to, every joint. 
What I claim as my invention is: 
i. An electric gas-filled cable installation com 

prising in combination at least two Sections of 
cable containing gas under pressure, a joint be 
tween said sections constituting a barrier restrict 
ing flow of gas between said sections, a by-pass 
across said barrier and a pressure relief manom 
eter in Said by-pass consisting of a large bore 
U-tube containing sufficient mercury to close the 
passage between the limbs thereof and prevent 
flow of gas through the by-pass when the pres 
sure difference between the gas in said sections 
is small, as when there is a gas leak in one of 
Said Sections, and indicate the existence of said 
Small pressure difference by its displacement and 
provided With means for preventing carry-over 
of mercury therefrom into the cable when said 
pressure difference is sufficiently large to cause 
the gas to bubble through the mercury as when 
the installation is being charged with gas. 

2. An electric gas-filled cable installation com 
prising in combination at least two sections of 
cable containing gas under pressure, a joint be 
tween said sections constituting a barrier re 
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Venting entry of mercury into the interior of the 
jointed cable lengths when there exists a pres 
sure difference between the cable lengths suff 
cient to cause gas to bubble through the mer 
cury, and means for indicating a displacement, 
and the direction of Such displacement, from 
normal of the mercury level due to a small pres 
Sure difference between the cable lengths oc 
casioned by a leakage of gas from one cable 
length. 

4. In an electric gas-filled cable installation 
comprising at least two cable lengths, a joint 
between said lengths which comprises means for 
jointing each conductor of one cable length to 
the corresponding conductor of the other cable 
length, means for insulating the jointed conduc 
tors, a tubular inner enclosure for the jointed 
and insulated conductors making joint at each 
end With a gas-impervious sheath of the adja 
cent cable length, means restricting the flow of 
gas from at least one of the two cable lengths 
into said enclosure, an outer enclosure for the 
inner enclosure also making joint at each end 
With the Said gas-impervious sheath of the ad 
jacent cable length, an opening in the top of 
Said outer enclosure, a baffle plate covering said 
Opening, a large bore U-tube mounted on said 
baffle plate having limbs with closed ends, a 
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cover enclosing said U-tube and making a gas 
tight joint with the wall of the outer en 
closure, an upwardly extending tubular branch 
in one of the limbs of said U-tube, a tubular 
connection between said branch and the in 
terior of one cable length, passing through said 
baffle plate and between said inner and outer en 
closures, said connection including a gas 
porous, mercury-resistant barrier, an upwardly 
extending tubular branch in the other of the 
limbs of said U-tube in communication through 
a gas-porous mercury-resistant barrier with the 
interior of said cover, a tubular connection be 
tween the interior of said cover and the interior 
of the other cable length, passing through said 
baffle plate and between said inner and outer 
enclosure, sufficient mercury contained in said 
U-tube to close under normal operating and 
leak conditions the passage between the limbs 
thereof but not so much as to prevent gas from 
bubbling through said U-tube when the instal 
lation is being charged with gas, and means for 
indicating a displacement, and the direction of 
Such displacement, from normal of the mercury 
level due to a small pressure difference between 
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the cable lengths occasioned by 
from one cable length. 

a leakage of gas 
EDWARD LESLIE DAVEY. 
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