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[57] ABSTRACT 
The housing of a high voltage connector has embed 
ded therein a U-shaped yoke of low coercive magnetic 
material embracing the conductor in the housing and 
having a magnetizing winding thereon connected to 
external terminals. Adjacent the ends of the yoke and 
also embedded in the housing is a reed switch which is 
closed when the yoke is magnetized. It is also con 
nected to external terminals. A reset tool has external 
terminals connected across a chargeable capacitor for 
connection to the winding terminals for magnetizing 
the yoke and connected to a lamp in series with a cur 
rent source for connection to the external terminals of 
the reed switch for detecting whether it occupies a 
closed or an open position. 

8 Claims, 6 Drawing Figures 
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' FAULT INDICATOR SYSTEM FOR HIGH 
‘ VOLTAGE CONNECTORS 

This invention relates. generally, to means for detect 
ing flow of fault current in a high voltage circuit and for 
resetting the detecting system. It constitutes an im 
provement over the systems disclosed in my US Pat. 
Nos. 3,538,386, issued Nov. 3, 1970, and 3,715,742, 
issued Feb. 6, 1973. 
Among the objects of this invention are: To provide 

fault responsive means as an integral part of a high volt 
age connector which comprises an insulating housing in 
which a conductor and the connector elements are em 
bedded; to provide the fault responsive means in the 
form of a yoke of low coercive force magnetic material 
embracing the conductor and having a magnetizing 
winding thereon together with a reed switch having 
separable contacts that are closed when the yoke is 
magnetized; to embed the yoke with its magnetizing 
winding and the reed switch in the insulating housing; 
to provide external terminals for the magnetizing wind 
ing and the reed switch; to provide a fault detecting and 
reset tool having terminals for engaging the external 
terminals on the housing; to connect a capacitor in the 
reset tool across the external terminals thereof and to 
charge the capacitor from a direct current source on 
manual closure of a switch for energizing the magnetiz 
ing winding; and to connect a lamp in series with the 
direct current source and across the reed switch to de 
termine whether it is closed or open. 

In the drawings: 
FIG. 1 is a view, in side elevation with a part shown 

in section, of fault detecting connector means in which 
this invention is embodied. 1. 
FIG. 2 is a view, similar to FIG. 1, at a slightly re 

duced scale and shows in section certain details of con 
struction. ' 

FIG. 3 is a view in perspective and somewhat dia 
grammatic in character that illustrates the fault detect 
ing connector means of this invention. 
FIG. 4 is a diagrammatic view ofa combination indi 

cator and reset tool for use in conjunction with the fault 
detecting connector means illustrated in the preceed 
ing FIGS. 
FIG. 5 illustrates diagrammatically the circuit con 

nections employed in the combination indicator and 
reset tool. 
FIG. 6 illustrates how remote indicating and reset 

means can be connected to the fault detecting connec 
tor means. 
Referring now particularly to FIGS. 1 and 2 of the 

drawings the reference character 10 designates, gener 
ally, fault detecting connector means in which this in 
vention is embodied. It comprises a molded insulating 

I housing 11 of conventional material in which is embed 
ded a conductor extension 12 that extends from an in 
sulated conductor 13 which forms a part of a 60 Hz 
high voltage electric power distribution system. For ex-_ 
ample it may be an underground insulated conductor. 
The conductor extension 12 is connected to a terminal 
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14 which may be a terminal of a transformer, such as - 
a pad mounted transformer. It will be understood that 
the connector means 10 is arranged to provide for 
quick connection to and disconnection from the termi 
nal 14 in accordance with conventional practice. 

It is desirable to determine whether fault current has 
flowed through the conductor 13 and conductor exten 
sion 12 and to retain that detection for subsequent ob 
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servation. For this purpose a bifurcated yoke of low co 
ercive material, indicated generally at 15, is embedded 
in the insulating housing 11 and embraces the conduc 
tor extension 12 as illustrated more clearly in FIG. 3. 
The yoke 15 comprises U-shaped arms 16 and 17 
which are connected at one end by a connection sec 
tion 18. A magnetizing winding 19 extends around the 
U-shaped arms 16 and 17. On application of sufficient 
direct current to the magnetizing winding 19, the yoke 
15 is magnetized and it retains this magnetism until it 
is demagnetized by flow of alternating fault current in 
the conductor extension 12. 
Across the distal ends 20 and 21 of the arms 16 and 

17 is positioned a reed switch that is indicated, gener 
ally, at 22. Like the yoke 15 with the winding 19 
thereon, the reed switch 22 also is embedded in the 
housing 11 when it is molded. The reed switch 22 is 
provided with switch contacts 23 and 24 that normally 
are engaged when the yoke 15 is magnetized. They are 
separated when the yoke 15 is demagnetized. Thus, the 
position of the switch contacts 23 and 24, either open 
or closed, indicates whether the yoke 15 is still magne 
tized or has been demagnetized as a result of flow of 
fault current through the conductor extension 12. 
With a view to magnetizing the winding 19 from an 

external source and for detecting the position of the 
switch contacts 23 and 24 the insulating housing 11 is 
provided with a flat surface 25 in which external 
contacts 26A and 26B are located, and shown in FIG. 
3. They are connected to the terminals of the magnetiz 
ing winding 19. Likewise in the ?at surface 25 external 
contacts 26C and 26D are located and, as shown in 
FIG. 3, they are connected, respectively, to the switch 
contacts 23 and 24. It will be understood that the flat 
surface 25 may be located at the bottom of a socket or 
other suitable locating means as may be desired. 
With a view to indicating the position of the switch 

contacts 23 and 24 and for energizing the winding 19 
there is provided a combination indication and reset 
tool that is indicated, generally, at 31 .in FIG. 4. In gen~ 
era] the tool 31 may resemble a flashlight and may be 
provided with an insulated tool housing 32 that is tubu 
lar in configuration. A pair of contacts 33 and 34 
project from one end of the housing 32 which contains 
a source of direct current in the form of three ?ashlight 
batteries 35. This particular source of direct current is 
referred to for illustrative purposes. One terminal 36 of 
the direct current source 35 is connected to the contact 
34 while the other terminal 37 is connected by a manu 
ally operable switch means 38 to signalling means 39, 
preferably in the form of an indicating lamp, which, in 
turn, is connected to the other of the pair of contacts 
33. The manually operable switch 38 preferably is in 
the form of a push button. The signalling means 39 can 
also be in the form of a sonic device such as a bell or 
buzzer. 
’ For energizing the winding 19 a capacitor 43 is em 
ployed. It is connected across the contacts 33 and 34 
and is arranged to be charged through the lamp 39 
when the manually operable switch means 38 is closed. 

In operation, when it is desired to test the condition 
of the reed switch 22, the tool 31 is manipulated to 
place the contacts 33 and 34 in engagement with the 
external contacts 26C and 26D. This is illustrated in 
FIG. 4. If the lamp 39 lights up, then the lineman knows 
that the switch contacts 23 and 24 of the reed switch 
22 are closed and that the yoke 15 is magnetized. Also 
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this advises him that no fault current has ?owed 
through the conductor extension 12. 
However, if the lamp 39 fails to light, then the line 

man knows that the switch contacts 23 and 24 of the 
reed switch 22 are open. This indicates that the yoke 
15 is demagnetized as a result of the flow of alternating 
fault current through the conductor extension 12. 
Under these circumstances it is desirable that the 

yoke 15 be remagnetized. For this purpose the lineman 
shifts the tool 31 to place the contacts 33 and 34in en 
gagement with the external contacts 26A and 268. This 
is illustrated by broken lines in FIG. 4. The capacitor 
43, which previously was charged through the lamp 39 
on closure of the manually operable switch means 38 
now discharges through the winding 19 to remagnetize 
the yoke 15. 
FIG. 6 illustrates how the winding 19 can be remag 

netized from a remote point and also how the position 
of the switch contacts 23 and 24 can be determined 
from the remote point. For this purpose cable means 44 
in the form of a pair of conductors is connected to the 
external contacts 26A and 268. Then at a remote point 
a suitable source of direct current can be provided for 
connection across the cable means 44 to reset the fault 
detecting means. Likewise cable means 45 in the form 
of a pair of conductors can be connected to the exter 
nal contacts 26C and 26D and connected across signal 
ling means such as the lamp 39 in series with the direct 
current source 35 to indicate at the remote point 
whether the switch contacts 23 and 24 are closed or 
open. 

I claim: 
1. Fault detecting connector means for interconnect 

ing a high voltage alternating current conductor and a 
terminal comprising: an insulating housing, a conduc 
tor extension in said housing for connecting said con 
ductor to said terminal, a yoke of low coercive mag 
netic material within said housing and embracing said 
conductor extension, winding means on said yoke for 
magnetizing it, switch means adjacent said yoke, said 
switch means occupying one position when said yoke 
is magnetizedand an alternate position when said yoke 
is demagnetized by flow of fault current through said 
conductor extension, terminal means exterior to and 
mounted on said housing, and conductor means inter 
connecting said winding means and said switch means 
to said terminal means. 

2. Fault detecting connector means according to 
claim 1 wherein said housing is formed of moldable 
plastic and said yoke with said winding means thereon 
and said switch means are embedded in said housing. 

3. Fault detecting connector means according to 
claim 1 wherein said terminal means exterior to said 
housing are connected to fault indicating means and to 
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4 
reset means for remagnetizing the yoke. 

4. Fault detecting connector means according to 
claim 3 wherein said fault indicating means includes a 
current source and signalling means for connection 
across said switch means. 

5. Fault detecting connector means according to 
claim 3 wherein said resetmeans includes a direct cur 
rent source and a capacitor for connection across said 
winding means. 

6. Fault detecting connector means according to 
claim 3 wherein said fault indicating means includes a 
series connectable direct current source and a signal 
ling device, said reset means includes a capacitor con 
nected to one terminal of said direct current source, 
and a manually operable switch is arranged to connect 
said series connected direct current source and said sig 
nalling device across said switch means and to connect 
said capacitor to another terminal of said direct current 
source and across said winding means. 

7. Fault detecting connector means according to 
claim 1 wherein cable means connect said winding 
means and said switch means to terminal means remote 
from said housing for connection to fault indicating 
means and to reset means for magnetizing said yoke. 

8. For combination with an insulating housing enclos 
ing a high voltage alternating current conductor em 
braced by a yoke of low coercive magnetic material 
having reset winding means thereon, switch means ad 
jacent said yoke having switch contacts operated from 
closed position to open position depending upon the 
magnetization or demagnetization of said yoke. and ex 
ternal contacts connected to said reset winding means 
and to said switch contacts; a combination indication 
and reset tool comprising an insulating tool housing 
having a pair of contacts for connection to said external 
contacts and across either said reset winding means or 
across said switch contacts of said switch means, a 
source of direct current in said tool housing having one 
terminal connected to one of said pair of contacts, sig 
nalling means carried by said tool housing and con 
nected to the other of said pair of contacts, manually 
operable switch means for connecting said signalling 
means to another terminal of said source of direct cur 
rent whereby said signalling means is energized when 
said pair of contacts engages said external contacts 
connected to said switch contacts and said switch 
contacts are closed, and capacitor means connected 
across said pair of contacts and charged when said 
manually operable switch means is closed whereby said 
reset winding means is energized and said pair of 
contacts engages said external contacts connected to 
said reset winding means. 
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