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9 [57] ABSTRACT 

A means for monitoring the integrity of a ground cir 
cuit in the connection of an electrical apparatus to an 
electric utility outlet through a power cord and plug. 
The means comprises a wall receptacle having two con 
tacts, each of which is connected to the utility ground 
conductor, and a plug having a ground prong compris 
ing two members which are adapted, respectively, for 
engaging the two ground contacts of the wall recepta 
cle. 

One of the ground prong members is connected in a 
conventional manner through the power cord of the 
apparatus to the apparatus case.. The second ground 
prong member is connected to the apparatus case 
through a continuity-sensing device whereby any 
failure of the ground conductor and the power cord or 
the connection of the ground prong‘to the ground 
contact and the wall receptacle will be immediately 
detected. 

In an alternative embodiment, ‘the second power cord 
ground conductor is connected directly to the 
apparatus case and through the plug and wall 
receptacles to a remote continuity-sensing device to 
monitor the integrity of the ground circuit not only in 
the apparatus power cord and plug-to-wall receptacle 
connection, but also in the utility wiring of the 
structure in which the apparatus is located. 

3 Claims, 5 Drawing Figures 





l 
GROUND _WIRE MONITORING SYSTEM 

BACKGROUND OF THE INVENTION 
The medical arts are making increasing use of many 

types of electrical appliances and apparatus in the diag 
nosis, treatment and care of hospital patients. In many 
applications the patient is required to be in personal 
physical contact with the case of such apparatus. Since 
many types of such apparatus require high voltages in 
their operation, there is a risk of electrical shock to 
such patients resulting from the use of equipment that 
is improperly grounded. 

Hospital utility wiring and hospital equipment com 
monly employ a three-conductor system with one of 
the conductors serving as a ground. Electrical connec 
tion of such equipment to the utility wiring of the hospi 
tal is made by means of a conventional three-prong 
plug and mating three-socket wall receptacle. 

It has been found that repeated plugging and unplug 
ging of such equipment from wall receptacles can wear 
the plug and receptacle contacts, and fray and break 
portions of the apparatus power cord, resulting in a loss 
of electrical continuity of the ground conductor. This 
loss of continuity in the ground conductors is not 
readily apparent, however, since it does not affect the 
hot and neutral lines and, accordingly, does not inter 
fere with the operation of equipment plugged into the 
receptacle. 
Accordingly, it is an object of the present invention 

to provide a means of monitoring the continuity of a 
ground circuit of an electrical apparatus while it is 
plugged into an electrical power outlet. , 
Another object of this invention is to provide a sys 

tent for monitoring the continuity of such a ground cir 
cuit that is simple, inexpensive and requires a minimum 
of special equipment and wiring. I 

Still another object of the present invention is to pro 
vide such. a ground continuity monitoring system by 
employing electrical power outlets that are compatible 
with conventional three-prong plugs and electrical 
plugs that are compatible with conventional three 
socket receptacles. 
These and other objects are achieved by means of a 

three-socket wall receptacle for connection to electric 
utility wires, which includes a ground socket having 
two electrical contacts disposed therein in a jack-like 
configuration and independently connected to the 
ground conductor of the electric utility wires. A power 
cord plug is provided having a ground prong which in 
cludes two concentrically spaced conductor members 
adapted for engaging the two contacts in the ground 
socket of the wall receptacle. One of the ground prong 
members is connected directly to the case of the elec 
trical apparatus through the apparatus power cord in 
the conventional manner. 
The other ground prong member is connected to a 

continuity sensing device which in turn is connected to 
the case of the apparatus, whereby the continuity of the 
ground circuit through the apparatus power cord and 
the plug and receptacle connection is continually moni 
tored. 

In an alternative embodiment of the present inven 
tion, both members of the ground prong are indepen 
dently connected to the apparatus case through the 
power cord. One contact of the ground socket is con 
nected to the ground conductor of the utility wiring. 
The other contact of the ground socket is connected to 
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2 
a remote continuity sensing device which in turn is con 
nected to utility wiring. In this embodiment the conti 
nuity monitor will protect any loss of ground in the util 
ity wiring as well as in the power cord and plug connec 
tion of the apparatus. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the drawings‘: 
FIG. 1 is a perspective view of the power cord, plug 

and wall receptacle of the present invention with the 
apparatus associated with the power cord shown sche 
matically, ‘ 

FIG. 2 is a sectional view of the power cord plug and 
the wall receptacle of the present invention, 

‘ FIG. 3 is a schematic diagram of the electrical con~ 
nection of a conventional power cord plug and wall re 
ceptacle, 
FIG. 4 is a schematic diagram of the electrical con 

nections of the power cord plug and wall receptacle of 
the present invention, and . 

FIG. 5 is a schematic diagram of the electrical con7 
nec'tions of a power cord plug and wall receptacle of an 
alternative embodiment of the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring to FIG. 1, an electrical apparatus, shown 
generally at 10, includes a case 11 having an electrical 
device such as a motor 12 mounted thereon. A power 
cord 13 includes wires 14 and 15 which are connected 
to motor 12, and wires 16 and 17 which are connected 
to case 11. The connection of the wire 17 to the case 
may be direct, as shown in this ?gure, or through a sen-. 
sor, as will become apparent from the subsequent dis 
cussion. . 

Power cord 13 terminates in a plug 18 which has con~ 
ventional power prongs l9 and 20, connected to wires 
14 and 15, extending therefrom in the usual manner. 
Plug 18 also has a ground prong 22 extending there' 
from which includes coaxially spaced conductive mem 
bers 23 and 24, connected‘ to wires 16 and 17, respec 
tively, and separated by a non-conductive sleeve 25 
which terminates in a collar 26. In the preferred em 
bodiment the prongs are arranged in conventional 120 
volt grounded plug pattern and adapted to be'plugged 
into a conventional 120 volt grounded receptacle. 
A wall receptacle 27, adapted for mounting on a wall 

in the conventional manner, has means forming sockets 
28, 29 and 30 therein for receiving prongs 19, 20 and 
22 of plug 18, respectively. The sockets are preferably 
arranged in conventional 120 volt grounded receptacle 
pattern and adapted to receive a conventional 120 volt 
grounded plug. 
Referring to FIG. 2, sockets 28 and 29 are of conven 

tional construction and include contacts 32 disposed 
along the inner surface thereof and engaged by prongs 
l9 and 20. Contacts 32 communicate with terminals 33 
on the rear of the receptacle which are connected to 
hot and neutral utility wires 34 and 35. , 
Socket 30 has a cylindrical inner wall 36 which in 

cludes a contact 37 disposed therein and adapted to en 
gage member 23 of prong 22. Contact 37 includes a tab 
38 which communicates with a terminal 39 on an outer 
surface of receptacle 27. The inside diameter of socket 
30 and contact 37 and the outside diameter of ground 
prong 22 are the same as those of conventional plug‘ 
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ground prongs. Accordingly, the system of the present 
invention is compatible with conventional systems. ' 
Also disposed in socket 30 is a spring clip 40, at 

tached to receptacle 27 at a terminal 42 on the outer 
surface thereof. Spring clip contact 40 is adapted to en 
gage the end of element 24 when prong 22 is inserted 
in socket 30. Ground conductor 43 of the utility wiring 
is connected to terminal 39. A wire 44 connects termi 
nal 42 to ground conductor 43 or a remote continuity 
sensing device, depending upon the embodiment within 
which the wall receptacle is used. 
The advantage of employing the plug and receptacle 

construction of the present invention will be more fully 
understood if reference is made to the schematic dia 
grams shown in FIGS. 3 and 4. 

In FIG. 3, a diagram of the prior art arrangement is 
shown wherein a three-wire power cord, plug and a re 
ceptacle is employed. Wires 14 and 15 supply electric 
energy from conductors 34 and 35 to motor 12. Wire 
16 connects case 11- to ground conductor 43. However, 
if wire 16 breaks or if the juncture of wire 16 and con 
ductor 43 becomes defective, case 11 will no longer be 
grounded and could be subject to dangerously high po 
tential levels due to leakage from motor 12. 
Referring to FIG. 4, in the present invention a second 

ground wire 17 is connected through plug 18 and re 
ceptacle 27 to a conductor 44 which communicates 
with the utility ground conductor 43. Wire 17 is also 
connected to a continuity sensing device 21 which in 
turn is connected to frame 11. Thus, if wire 16 is bro 
ken, or the juncture of wire 16 and conductor 43 be 
comes defective, sensor 21 will detect a loss of continu 
ity and give a suitable alarm indication. Accordingly, 
any loss of ground in the power cord or plug and recep 
tacle junction of the apparatus will be immediately evi 
dent to personnel operating the apparatus. 
While the conductor 44 is shown as a conventional 

wire, it might take the form of a strap connecting the 
terminals 39 and 42. Such a strap might be formed as 
a removable separate part or a removable “knock out” 
formed between the terminals. 
An alternative embodiment of the present invention, 

illustrated in FIG. 5, provides a direct connection of a 
second power cord ground wire 17’ to case 11, and 
through plug 18 and receptacle 27 to a conductor 44', 
which is connected to a remote continuity sensing de 
vice 21’. Continuity sensing device 21’ is in turn con 
nected to the utility wiring through which the apparatus 
is connected at a point remote therefrom. Thus, in this 
embodiment, sensor 21’ monitors the continuity of the 
utility ground wiring, as well as the power cord and 
plug and wall receptacle junction. Also, in this embodi 
ment a single scanning continuity sensing device may 
be used to monitor several different electrical appara 
tus (not shown) through other ground conductors such 
as 44a, 44b and 440. 
While preferred embodiments of the invention have 

been illustrated and described, it should be understood 
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4 
that the invention is not intended to be limited to these 
embodiments, but rather is defined by the accompany 
ing claims. 

I claim: 
1. A receptacle for use in a ground conductor, said 

receptacle comprising: 
a. a base member having ?rst, second and third sock 

ets therein arranged in conventional ' 120 volt 
grounded receptacle pattern with the ?rst socket 
having a contact therein adapted to be connected 
to a hot conductor, the second socket having a con 
tact therein adapted to be connected to a neutral 
conductor and the third socket having a contact 
therein adapted to be connected to a ground con 

ductor; and, 
b. a second contact in the third socket electrically in 

sulated from the ?rst contact therein, said second 
contact being adapted to be connected to a second 
conductor and being disposed so as to not interfere 
with the insertion of a conventional 120 volt 
grounded plug into the receptacle. 

2. A plug for use in a ground conductor, said plug 
comprising: 

a. a base member having ?rst, second and third 
prongs extending therefrom and arranged in a con 
ventional 120 volt grounded plug pattern with the 
?rst prong having a conductor portion adapted to 
be connected to a hot conductor, the second prong 
having a conductor portion adapted to be con 
nected to a neutral conductor and the third prong . 
having a conductor portion adapted to be con 
nected to a ground conductor; 

b. a second conductor portion on the third prong 
electrically insulated from the ?rst conductor por 
tion thereof, said second conductor portion being 
adapted to be connected to a second conductor 
and being disposed so as to not interfere with inser 
tion of the plug into a conventional 120 volt 
grounded receptacle. 

3. A power connector comprising: 
a. a receptacle having ?rst, second and third sockets 

therein, said sockets having contacts therein 
adapted to be connected to hot, neutral and ground 
conductors, respectively; 

b. a plug adapted to be plugged into said receptacle 
and having ?rst, second and third prongs extending 
therefrom for insertion into the respective ?rst, 
second and third sockets of the receptacle upon 
plugging of the plug into the receptacle, each prong 
having a conductor portion adapted to engage the 
contact in the socket into which it is inserted; and, 

c. a second contact in the third receptacle socket and 
a second conductor portion on the third prong 
adapted to engage the second contact of the third 
socket upon plugging of the plug into the recepta 
cle. 

' * * * * * 


