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57 ABSTRACT 

A two-piece electrical disconnect means which can be 
assembled or disconnected in an in-line connection or 
from two directions 90° apart, or from any angle in be 
tween. A female plug has a molded insulating body 
which carries a plurality of receptacle type female ter 
minals which are each open on the outer end and on 
one side thereof for the reception of a spade type male 
terminal, at any angular position between and includ 
ing an in-line position and a right-angle position. A 
male plug has a molded insulating body which carries 
a plurality of spade type male terminals which are 
adapted to be received in the female receptacle termi 
nals. 

5 Claims, 13 Drawing Figures 
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ELECTRICAL DISCONNECT MEANS 

SUMMARY OF THE INVENTION 

This invention relates generally to the electrical dis 
connect means art, and more particularly to a two 
piece electrical disconnect means which includes a fe 
male plug and a male plug that can be assembled in a 
plurality of angular positions. 

It is the primary object of the present invention to 
provide a novel and improved two-piece electrical dis 
connect means which can be used for many purposes 
where it is necessary to provide an electrical disconnect 
means that may be separated by merely moving two 
members apart, as for example, two members or por 
tions of a solenoid operated valve. 

It is another object of the present invention to pro 
vide a novel and improved electrical disconnect means 
which includes a female plug adapted to be mounted in 
a first member and a male plug adapted to be mounted 
in a second member, and wherein the male and female 
plugs may be connected together when said two mem 
bers are moved into engagement with each other. The 
female and male plugs may be mounted in said mem 
bers in one manner whereby an in-line connection is 
made, or they may be mounted in said members in an 
other manner whereby a 90 connection is made, or 
they may be mounted in said members at any angle in 
between said in-line connection, and said 90' 
connection. In both the in-line connection and the 90' 
connection, the contact areas between the terminals in 
said plugs, and the amount of insulation, remains essen 
tially the same. The male and female plugs may carry 
any number of conductors or lead wires and mating ter 
minal members. The male and female plugs are pro 
vided with suitable seal means for sealing the con 
toured holes in which they are mounted in said mem 
bers against dirt and moisture. 

It is still another object of the present invention to 
provide a novel and improved electrical disconnect 
means which is simple and compact in structure, eco 
nomical to manufacture and efficient in operation. 
Other features and advantages of this invention will 

be apparent from the following detailed description, 
appended claims, and the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is an elevational view of an electrical discon 

nect means made in accordance with the principles of 
the present invention, and showing the male and female 
plugs in an in-line connection. 
FIG, 2 is an enlarged elevational view of the male 

connector plug illustrated in FIG. 1, and shown de 
tached from the female connector plug. 
FIG. 3 is a right side elevational view of the structure 

illustrated in FIG. 2, taken along the line 3-3 thereof, 
looking in the direction of the arrows and showing part 
of the structure in section. 
FIG. 4 is a bottom plan view of the structure illus 

trated in FIG. 2, taken along the line 4-4 thereof, and 
looking in the direction of the arrows. 
FIG. 5 is a top plan view of the structure illustrated 

in FIG. 2, taken along the line 5-5 thereof, and look 
ing in the direction of the arrows. 
FIG. 6 is a fragmentary, elevational view of the struc 

ture illustrated in FIG. 2, taken along the line 6-6 
thereof, and looking in the direction of the arrows. 
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FIG. 7 is an enlarged elevational view of the female 

connector plug illustrated in FIG. 1, and showing the 
same disconnected from the male connector plug. 
FIG. 8 is a left side elevational view of the structure 

illustrated in FIG. 7, taken along the line 8-8 thereof, 
and looking in the direction of the arrows. 
FIG. 9 is a top plan view of the structure illustrated 

in FIG. 7, taken along the line 9-9 thereof, and look 
ing in the direction of the arrows. 
FIG. 10 is a bottom plan view of the structure illus 

trated in FIG. 7, taken along the line 10-10 thereof, 
and looking in the direction of the arrows. 
FIG. 11 is an elevational section view of the structure 

illustrated in FIG. 9, taken along the line 1 1-11 
thereof, and looking in the direction of the arrows. 
FIG. 12 is a horizontal section view of the structure 

illustrated in FIG. 7, taken along the line 12-12 
thereof, and looking in the direction of the arrows. 
FIG. 13 is an elevational view of the electrical discon 

nect means of the present invention and showing the 
male and female connector plugs attached in a right 
angle position. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring now to the drawings, and in particular to 
FIG. , wherein is shown an illustrative embodiment of 
the invention, the numeral 10 generally designates a 
molded female connector plug employed in the inven 
tion, and the numeral 11 generally designates a molded 
male connector plug employed in the invention. The 
female and male connector plugs 10 and 11 are con 
nected together in an in-line combination, and they are 
shown mounted in a pair of abutting support members 
12 and 13, as for example, a pair of abutting solenoid 
valve housing members. The male connector plug l l is 
operatively mounted in the valve member 13 and the 
female connector plug 10 is operatively mounted in the 
valve member 12, as more fully described hereinafter. 
The connector plugs 10 and 11 are adapted to be 
mounted in separate abutting support elements as 12 
and 13, whereby when the two elements 12 and 13 are 
moved apart the connector plugs 10 and 11 will be au 
tomatically disconnected. 
As shown in FIGS. 1, 2 and 3, the male connector 

plug 11 includes a cylindrical molded body or post 14 
which is provided with an integral, half-round body dirt 
and moisture seal that extends around the outer periph 
ery of the cylindrical body 14. Integrally formed on the 
inner end of the plug body 14, on the periphery thereof, 
is a radially outward extended orientation lug 16. The 
orientation lug 16 is adapted to be slidably mounted 
into a mating slot 17 formed in the valve member 13, 
and it is used to align the plug 11 and prevent rotation. 
The numeral 18 designates the inner end wall of the 
slot 17. 
As shown in FIGS. 1, 2 and 3 the inner end of the 

male plug body 14 is designated by the numeral 19. The 
inner end of the integral orientation lug 16 is co-planar 
with the inner end 19 of the male plug body 14. As 
shown in FIG. 1, the inner portion of the male plug 
body 14 is adapted to be seated within a suitable cylin 
drical bore or seat hole 20 formed in the valve member 
13. The slot 17 communicates with the hole 20. 
As best seen in FIGS. 5 and 6, the numeral 23 desig 

nates a molded grip or extension which is triangular in 
cross section and which is integrally formed with the 
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body 14. The grip 23 is provided with integral half 
round hand grip peripheral extensions 24 on the outer 
face thereof which are longitudinally spaced apart. The 
number 26 designates the inner end of the grip 23. The 
hand grip 23 extends into the reduced diameter bore 25 
which is an extension of the bore 20. The hand grip 23 
is provided with a laterally outward extended integral 
extension 22 which comprises a locating member that 
has a shoulder 21 which abuts the transverse shoulder 
formed at the intersection of the bores 20 and 25. 
As shown in FIGS. 1 and 3 the male plug 11 is pro 

vided with a ground lead wire, generally indicated by 
the numeral 28, and a pair of lead wires, generally indi 
cated by the numerals 29 and 30. As illustrated in FIG. 
3, each of the lead wires 29 and 30 includes a wire 35 
which is coated with a suitable plastic coating 34. As 
shown in FIG. 3, the wire 35 for the lead wire 29 is op 
eratively connected by crimping or soldering to a con 
nector member 36 on the inner end of a male spade ter 
minal 32. The other lead wire 35 is connected in the 
same manner to another male spade terminal 33 which 
is laterally spaced apart from the terminal 32, as shown 
in FIGS. 3 and 4. The ground wire 28 also includes a 
wire 38 enclosed in a suitable plastic coating 37 and op 
eratively connected in the same manner as the other 
wires to a male spade terminal 31. 
As best seen in FIGS. 2, 3 and 4, the outer end 39 of 

the male plug body 14 is flat or perpendicular to the 
longitudinal axis of the plug. As best seen in FIGS. 2 
and 4, the male plug 11 is provided with an integral, 
outwardly and longitudinally extended half-round ex 
tension 41. The numeral 42 in FIG. 2 indicates the 
rounded outer surface of the plug extension 41, and the 
numeral 43 indicates its flat, longitudinally extended 
inner face 43. The outer end of the extension 41 is 
rounded, as indicated by the numeral 44 in FIGS. 2 and 
3. As shown in FIG. 3 the extension 41 is provided with 
straight and parallel side edges 45, along the outer sides 
thereof. The straight side edges 45 extend to a point 
where they connect with the rounded outer surface 44. 
As shown in FIG. 4, a ground symbol 46 is provided on 
the outer face 39 of the male plug 11, at a point adja 
cent the male spade terminal 31, for identification pur 
poses. As shown in FIG. 6, a second ground symbol 48 
is provided on the side of the triangular male grip por 
tion 23. 
As shown in FIG. 1, the female connector plug 10 in 

cludes a cylindrical molded body or post 50 which is 
provided with a peripheral groove 51 in which is opera 
tively mounted an O-ring seal 54. The female plug body 
50 is provided with a flat outer end 52 and a flat inner 
end 53. In the arrangement of FIG. 1, the female plug 
body 50 is slidably mounted in the bore 58 in the valve 
member 12 and the seal 54 seals the bore 58 from dirt 
and moisture entry. The inner flat end 53 of the plug 
body 50 is adapted to be seated on the inner end wall 
55 of the bore 58. The female plug body 50 is retained 
in a predetermined position in the bore 58 by an orien 
tation lug 56 which is integrally formed on the plug 
body 50 and which is slidably mounted in a slot 57 
which communicates with the bore 58. 
As shown in FIGS. 1, 7 and 8, the female plug body 

50 has an elongated portion removed along one side 
thereof so as to provide an elongated flat or straight 
face 60 which is offset inwardly from the outer periph 
ery of the plug body 50 and which is adapted to be 
seated against the flat face 43 on the extension 41 of 

O 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

4 
the male plug 11. The female plug flat face 60 termi 
nates at the inner end thereof at a curved wall portion 
44 that extends outwardly to the outer periphery of the 
female plug body 50 and which is adapted to receive 
the curved lower end 44 of the male plug extension 41. 
As shown in FIG. 1, the female plug body 50 is pro 

vided with an integral molded hand grip 62 on the inner 
end thereof. The grip 62 is provided with an integral 
half-round peripheral extension or bead 63 that is 
adapted to engage the surface of the bore 64 in which 
the hand grip 62 is located, for sealing against dust and 
moisture. Integrally formed on the outer end of the 
hand grip 62 is a retaining lip 65 which is adapted to en 
gage the outer face 66 of the valve member 12 in which 
the female plug 10 is seated. 
As shown in FIGS. 7 and 8, the female plug 10 is pro 

vided with a lead wire 69, which functions as a ground 
wire, and a pair of power conducting lead wires 70 and 
71. The lead wires 69, 70 and 71 are molded into the 
female plug 10 in the same manner as the lead wires for 
the male plug 11. 
As illustrated in FIGS. 7 and 8, each of the lead wires 

70 and 71 includes a wire 72 which is coated with a 
suitable plastic coating 73. As best seen in FIGS. 9, 11 
and 12, the female plug 10 is provided with three re 
ceptacle type terminals of envelope design which are 
open at the end opposite the lead wire connection and 
on one side. This receptacle type terminal structure al 
lows a male spade terminal to enter from two directions 
90 degrees apart or any angle in between. The lead 
wires 70 and 71 are operatively connected to a pair of 
the receptacle type terminals generally indicated by the 
numeral 76. The ground lead wire 69 is operatively 
connected to a receptacle type terminal generally indi 
cated by the numeral 86. 
As best seen in FIG. 11, each of the receptacles 76 

is provided with a reduced diameter inner end 74 in 
which is fixedly connected one end of a wire 72 by any 
suitable means, as by crimping or soldering. The outer 
end 75 of each of the receptacles 76 is enlarged in di 
ameter and seated in a bore 77. The terminals 76 and 
86 are recessed in the molded insulating material of the 
female plug body 50 to protect against shock or short 
ing. It will be understood that each of the lead wires 70 
and 71 is connected in the same manner to its respec 
tive receptacle 76, and that the ground lead wire 69 is 
also connected in the same manner to its receptacle 86. 
As shown in FIG. 11, the ground receptacle 86 is posi 
tioned closer to the outer surface 52 of the plug body 
50 so that the ground circuit will be the first circuit to 
be made and the last circuit to be broken. 
As shown in FIGS. 7 and 8, the female plug 10 is pro 

vided with a ground lead wire 69 and a pair of power 
conducting lead wires 70 and 71 which are molded into 
the plug body 50. 
As shown in FIG. 12, each of the female terminal re 

ceptacles 76 includes a pair of integral, spaced apart 
locator blades 79 which are positioned in longitudinally 
extended slot 78 in the plug body 50. The locator 
blades 79 are spaced apart to provide a slot 80 for the 
sliding engagement and reception of a male spade ter 
minal on the male plug 11. As shown in FIG. 12, the 
blades 79 converge outwardly from their respective re 
ceptacle portions 75 and they are adapted to be flexed 
outwardly to make a good sliding contact with a spade 
male terminal when it is inserted therebetween. 
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As shown in FIG. 12, the opening 80 between the fe 
male receptacle terminal blades 79 is aligned with a 
passage 81 in the insulating plug body 50 which is in 
turn connected to a tapered inlet slot 82. The slot 82 
is formed along the longitudinal face 60 of the female 
plug body 50. As shown in FIG. 11, the opening 80 be 
tween the terminal blades 79 also communicates with 
a longitudinally extended slot 84 in the insulating plug 
body 50 which terminates in a tapered slot 83 formed 
on the outer end 52 of the female plug body 50. As 
shown in FIG. 9, the tapered slots 82 and 83 communi 
cate with each other. The slots 81 and 84 also commu 
nicate with each other. 
As shown in FIG. 12, the ground receptacle 86 is also 

provided with a pair of spaced apart locator blades 87 
which have an opening 88 therebetween for the recep 
tion of the ground male spade terminal 31 on the male 
plug 1. It will be seen that the locator blades 87 are 
only spaced from the plug side face 60 by a tapered slot 
85 which extends longitudinally along the side face 60 
(FIG. 8). As shown in FIG. 11, the female ground ter 
minal locator blades 87 are also disposed adjacent the 
plug end face 52, and they are spaced from the plug 
end face 52 by a tapered slot 90. As shown in FIG. 9, 
the female plug 11 is provided with a ground symbol 89 
on the outer end face 52. The location of the female 
ground terminal blades 87 nearer the plug side face 60 
and the plug end 52 than the other female terminal 
blades provides a making first of the ground circuit and 
a breaking last of this circuit. 
FIG. illustrates the two plugs of the present inven 

tion being assembled in an in-line connection, and FIG. 
13 illustrates these plugs mounted in a right-angle con 
nection. In FIG. 3, the plugs 10 and 11 are shown as 
being mounted in a three-element supporting structure, 
as for example, three portions of a valve structure, as 
indicated by the numerals 91, 92 and 99. In the struc 
ture illustrated in FIG. 13, the valve structure portions 
92 and 99 would be lifted upwardly to separate the two 
plug members 10 and 11. The two plug members 10 
and 11 may also be reconnected by merely reversing 
the last mentioned movement of the valve structure 
portions 92 and 99 relative to the valve structure por 
tion 91. - 

In the structure of FIG. 13, the female plug 10 is 
shown having its hand grip portion 62 slidably mounted 
in a bore 94 in the valve structure portion 91, and with 
the inner end of the plug body being mounted in a 
larger bore 93 in the valve structure portion 91. The 
orientation lug 56 is slidably mounted in a slot 95 
formed in the valve structure portion 91. The outer end 
of the male plug 11 is mounted in the bore 96 in the 
valve structure portion 92. A second bore 97 is formed 
at right angles to the bore 96 in the valve structure por 
tion 92, and the male plug 11 is slidably mounted into 
the bores 97 and .98 and positioned at right angles to 
the female plug 10. The orientation lug 16 on the male 
plug 11 is slidably mounted in a suitable slot 98 formed 
in the valve structure portion 92. The hand grip portion 
23. of the male plug 11 is mounted in a bore 100 in the 
third valve structure portion 99. The shoulder 22 of the 
male plug 11 is slidably mounted in a slot 102 in the 
valve structure portion 99 which communicates with 
the bore 100. The lead wires 28, 29 and 30 extend out 
wardly through a bore 101 formed through the valve 
structure portion 99. 

6 
It will be seen that the female plug 10 and the male 

plug 11 of the present invention provide a two-piece 
electrical disconnect means which can be assembled 
for use as an in-line connection or for use in two direc 

5 tions 90° apart, or at any angle therebetween. The plugs 
i0 and are molded to their respective lead wires, 
and the electrical metal terminals employed in the 
plugs are positioned and insulated by the molded plugs. 
Regardless of which position the plugs are disposed in, 
the amount of contact areas between the male spade 
terminals and the female receptacle terminals is essen 
tially the same, and the amount of insulation remains 
essentially the same. The plugs 10 and may be sepa 
rated or disconnected by an axial force when they are 
connected in an in-line connection, and by a perpen 
dicular force when they are connected in a 90° 
connection, and at a force at any angle in between the 
first two mentioned positions when they are so con 
nected. It will be understood that any number of lead 
wires and terminals may be employed. 
While it will be apparent that the preferred embodi 

ment of the invention herein disclosed is well calcu 
lated to fulfill the objects above stated, it will be appre 
ciated that the invention is susceptible to modification, 
variation and change. 
We claim: 
1. An electrical disconnect means comprising: 
a. a male plug having an insulating body which car 

ries a plurality of spade type male terminals and 

1 O 

15 

25 

30 with each male terminal electrically connected to 
a lead wire; 

b. a female plug having an insulating body which car 
ries a plurality of receptacle type female terminals 

35 which are each open on the outer end and one side 
thereof for the reception of a spade type male ter 
minal at any angular position between an in-line 
connection with the male terminal inserted into the 
open outer end of the female terminal and a right 
angle connection with the male terminal inserted 
into the open side of the female terminal, and with 
each female terminal electrically connected to a 
lead wire; 

c. said female plug body having a flat outer end per 
pendicular to the longitudinal axis thereof through 
which is accessible the open end of each of the re 
ceptacle type female terminals; 

d. said female plug body having a flat longitudinally 
extended surface on said one side thereof through 
which is accessible the open side of each of the re 
ceptacle type female terminals; 

e. said male plug body having a flat outer end perpen 
dicular to the longitudinal axis thereof with the 
spade type male terminals extended outward there 
from; and, 

f said male plug body having a longitudinal extension 
on one side of said outer end and which is provided 
with a flat inner face perpendicular to said flat 
outer end, whereby when the male plug is con 
nected to the female plug in an in-line connection 
the flat outer end on the female plug body is seated 
against the flat outer end on the male plug body 
and the flat longitudinally extended surface on one 
side of the female plug body is seated against the 
flat inner face on the longitudinal extension on the 
male plug body, and when the female plug is at 
tached to the male plug in a right angle connection, 
the flat outer end on the female plug body seats on 
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the flat inner face on the longitudinal extension on 
the male plug body and the flat outer end on the 
male plug body seats against the longitudinally ex 
tended flat surface on one side of the female plug 
body. 

2. An electrical disconnect means as defined in claim 
1, wherein: 
a. each of said male and female plug bodies is molded 

to the lead wires electrically attached to the termi 
nals carried therein. 

3. An electrical disconnect means as defined in claim 
2, wherein: 

a. one of said plurality of female terminals is a ground 
terminal; and, 

b. one of said plurality of male terminals is a ground 
terminal. 

4. An electrical disconnect means as defined in claim 
3, wherein: 
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a. the ground female terminal is located closer to the 

flat outer end and the flat longitudinally extended 
surface than are the other female terminals so that 
the male ground terminal will contact the female 
ground terminal before the other male and female 
terminals contact during a connection operation, 
and the male ground terminal will break last from 
the female terminal when the other male and fe 
male terminals break from each other during a dis 
connection operation. 

5. An electrical disconnect means as defined in claim 
3, wherein: 

a. the contact area between a female terminal and a 
male terminal is essentially the same when they are 
connected in an in-line connection and in a right 
angle connection. 

: xk ck ck sk 


