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26 Claims. (Cl. ZOO-51.09) 

This invention relates to improvements in electric cir 
cuit making and breaking devices and cable connectors 
or couplers and this application is a continuation-impart 
of application Serial No. 498,548, ?led April 1, 1955, and 
now abandoned. 

Electrical connectors or couplers, either of the slip-in 
type or the threaded-in type, such as sockets for receiving 
the threaded base of an incandescent lamp bulb or a 
threaded plug, conventionally comprise a body of hard 
or semi-hard insulation material, such as rubber or the 
like, having one or more open recesses or sockets in 
which exposed conductor terminals are located to be elec 
trically contacted by another current conductor inserted 
in the socket. 

In those electrical connectors formed to receive a 
threaded member, such as a lamp base, a threaded metal 
liner is usually found with which one current conductor 
wire is connected, forming one terminal, while in the bot 
tom of the socket is ?xed an exposed or uncovered ter 
minal which is insulated from the ?rst and to which a 
second electrical current conductor is connected. Con 
ventional sockets of this form are well known and it is 
also known that such connectors present a certain hazard 
because of the ease with which a shock can be received 
by the accidental insertion of a ?nger in the socket or a 
short circuit can be caused by the insertion of a metallic 
object in the socket. Also such open sockets are dan 
gerous to use where there is a possibility of water or cur 
rent conducting liquid entering the same. This applies 
also with respect to other types. of sockets where slip-in 
current conductors are used, that is, where the socket pre 
sents a straight or smooth passage in which an elongated 
member in the nature of a jack may be inserted for estab~ 
lishing the desired electrical connection. 

In the other types of connectors referred to, that is, 
those embodying sockets in which a slip-in plug is re 
ceived, an exposed metal terminal is located in the 
socket receiving the inserted member. In addition to 
the possibility of short circuits being caused by moisture 
bridging the terminals in the sockets of these types of con 
nectors, the use of the same in an atmosphere laden with 
volatile in?ammable vapors or with inflammable gases is 
extremely hazardous due to the possibility of arcing be 
tween the terminals in the making and/or breaking of 
connections between conductors. 

In the light of the foregoing it is an object of the pres 
ent invention to provide a new and novel circuit making 
and breaking device which will effectively prevent short 
circuiting in wet situations in which it may be required 
for use and which will also be effective to open and/or 
close a circuit without creating an open or exposed are 
which might result in the ignition of in?ammable vapors 
or gases. 

Another object of the invention is to provide an elec 
trical connector embodying a socket adapted to receive 
another current conductor, which connector is of water— 
proof construction so that even though the socket may 
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2 
be immersed in water .or have water introduced thereinto, 
short circuiting cannot occur since the transmission of 
current by the liquid between terminals, as between the 
central terminal and the shell portion of a screw type 
socket, is effectively prevented. 

Still another object of the invention is to provide, in a 
manner as hereinafter set forth, a new improved con 
nector of the character conventionally employed for re 
ceiving the ‘base of an electric incandescent lamp, which 
is so designed as to avoid the possibility of any one re‘ 
ceiving electric shock even though the ?nger or a metallic 
object maybe inserted in the connector socket. 

Still another object of the invention is to provide a 
new connector embodying a housing formed to receive 
or have another connector inserted therein, with means 
Within the receiving housing formed to be actuated by 
the inserted connector to complete an electric circuit and 
in which a waterproof seal is established between the 
housing and the inserted connector member before such 
means is so actuated. 

Still another object of the invention is to provide a 
new electric contact making and breaking unit which is 
adapted for use in any electrical circuit set-up whether 
it he in association with current conducting couplers, 
or as a plurality of in-line contacts functioning as switches 
or in any other capacity where the opening and closing 
of electric circuits is desired, ‘wherein the relatively mov 
able contact points by which the desired circuit is opened 
or closed are completely enclosed in a sealed airtight 
chamber or envelope formed wholly or in part of an elas 
tomer whereby any arc which may be formed between 
the points in making or breaking contact will be con 
?ned and may be quenched by having the chamber ?lled 
with an inert gas or liquid, to avoid accident, particularly 
where the opening and closing of a circuit may be effected 
in an atmosphere of inflammable vapors or gases. 
The several objects stated are attained by the provision 

of a basic electric contact making and breaking unit em 
bodying an air tight seal or envelope of an elastomer, 
plastic or other suitable elastic material, having two 
spaced, peripherally joined or sealed together walls, pref 
erably walls of concavo-convex form, which carry spaced 
opposed inside contacts each of which has electrical con 
nection with an outside terminal and said seal or envelope 
may contain only air under normal atmospheric pressure 
or increased pressure, or an inert gas or are quenching 
liquid. Such basic unit may be employed per se or it is 
contemplated that the same be incorporated, singly or 
in multiple, in connectors of many and various types and 
when so incorporated in socketed connectors, for ex 
ample, ful?llment .of the several objectives set forth will 
be realized as, for example, by the incorporation of such 
unit in any type of socketed connector which permits the 
use of such connectors in wet places or under water or 
in atmospheres of in?ammable vapors or gases, and, 
therefore, permits the making and breaking of circuit 
connections in complete safety. 

The invention will be best understood from a considera 
tion vof the following detail description taken in connection 
with the accompanying drawings forming a part of the 
specification, with the understanding, however, that the 
invention is not con?ned to a strict conformity with the 
showing of the drawings but may be changed or modi?ed 
so long as such changes or modi?cations mark no material 
departure from the salient features of the invention as 
expressed in the appended claims. 

'In the drawings: 
Fig. 'l is a transverse sectional view through a basic cir 

cuit making and breaking unit constructed in accordance 
with one embodiment of the present invention, the con 
tacts ‘in the envelope and the terminals on the outside 
thereof being in elevation; 
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Fig. 2 is a transverse sectional view through another. 
embodiment of the unit shown in Fig. 1; 

Fig. 3 is a longitudinal sectional view through the body 
or housing of a conventional type of screw threaded socket 
showing one application of the basic circuit making and 
breaking unit therein; 

Fig. 4 is a sectional view corresponding to Fig. 3, but 
showing the application therein of a pair of circuit making 
and breaking units for controlling current flow through 
the conventional center contact and through the threaded 
shell terminal of the socket; 

Fig. 5 is a view illustrating an end-on slip type connec~ 
tor in which two terminal prongs carried by one element 
of the connector are inserted in sockets forming a part of 
the other element of the connector, such other element 
being in section and illustrating the employment therein 
of one embodiment of the circuit making and breaking 
unit; 

Fig. 6 illustrates an end-on slip type connector of 
another form and illustrating another application of the 
circuit making and breaking unit; 

Fig. 7 is a partial longitudinal section through a screw 
threaded type socket showing another application of the 
invention wherein one convex wall of the unit is sealed in 
the bottom of the socket for cooperative action with the 
conventional center contact thereof; 7 

Fig. 8 is a transverse section taken substantially on the 
line 8--8 of Fig. 3; 

Fig. 9 is a fragmentary section taken substantially on 
line 9—9 of Fig. 4, showing the circuit making and 
breaking unit exposed through the side wall of the 
threaded shell socket, when the unit is mounted in the 
side of the socket according to the showing of Fig. 4; 

Fig. 10 illustrates another embodiment of the circuit 
making and breaking unit wherein means is employed 
around one of the contact elements for establishing a yield— 
able resistance to the bringing together of the contact 
elements; 

Fig. 11 is a fragmentary section illustrating the circuit 
making and breaking units molded into a body similar to 
that shown in Fig. 5 and illustrating the manner in which 
the units are compressed by inserted conductor prongs. 

Referring now particularly to the drawings, reference 
will ?rst be made to the circuit making and breaking units 
which are subsequently illustrated in connection with sev 
eral different constructions in which the units are adapted 
to be used. It is to be understood, however, that the illus 
tration, description and claiming of the several structures 
in association with the basic units is in no way intended 
to be limiting in the use to which the units may be put. 
The circuit making and breaking unit in its simplest 

form, as shown in Fig. 1, is generally designated 10. In 
this construction the numerals 12 and 14 designate two 
spaced walls which in this ?gure are represented as being of 
concavo-convex form and positioned with the concave 
sides in opposed relation with the peripheries thereof abut 
ting and sealed or hermetically joined at 15. 
One of the walls, here being the wall 14, carries at the 

center upon the inner side a metal current conducting 
contact 16 which is electrically connected through an inter 
mediate portion passing through the wall 14, as indicated 
at 17, to an external’ electric current conducting ter 
minal 18. 

Opposite from the contact 16 and in line therewith the 
wall 12 carries on its inner side of the electric current con 
ducting metallic contact element 20 which is electrically 
connected by an intermediate portion passing through the 
wall 12 as indicated at 21, with a threaded stem 22. 
The intermediate portion may be an integral part of the 
stem or of the same diameter if desired, and the stem 22 
has threaded thereon a nut 23 which compresses the mate 
rial of the wall 12 against the contact 20. The connec 
tions 17 and 21 between the inside contact elements and 
the outside terminals 18 and 22 are sealed in any suitable 
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manner to the walls 14 and 12 respectively, so as to form 
a liquid- and gas-tight connection. There is thus provided 
a compressible envelope by the joined walls 12 and 14 
which may be ?lled with air under atmospheric pressure or 
under increased pressure if desired, or such envelope may 
be ?lled with a suitable inert gas or a suitable liquid 

which would tend to quench any spark which may formed upon the contacting and separation of the ele 

ments in and 20 when the envelope is compressed in use. 
The walls 12 and 14 of the envelope are formed of a 

suitable elastomer, an elastic plastic or any’ other suitable 
material having desired elastic qualities which will cause 
such walls to return to their arcuate form when the en 
velope is compressed to bring the elements 16 and 20 
together. ' 

In the construction of the circuit making and breaking 
unit shown in modi?ed form in Fig. 2, the unit is generally 
esignated 10’ and is made up of opposed concavo—convex 

walls 24 and 25. These walls are peripherally joined and 
hermetically sealed as at 26 so as to form a liquid? and 
gas-tight envelope. The wall 25 has ?xed in the center 
thereof an insulation sleeve 27 which is suitably formed 
at its ends as by ?anging or the like to secure it in position 
and on the inner and outer surfaces of the wall 25 are 
insulation washers 28 which encircle the inner and outer 
ends of the insulation sleeve and are secured together by 
rivets 29 passing through them and through the portion 
of the wall 25 lying therebetween. 
The insulation sleeve 27 has a metal current conduct 

ing stud 3!) extending therethrough which is formed on 
the inner and outer ends to provide on the inside the 
contact 31 and on the outer side the terminal 32 corre 
sponding respectively with the contact 16 and terminal 
18 of the ?rst described structure. 
The Wall 24 has formed centrally therethrough in line 

with the insulation sleeve 27 an opening in which is an 
insulation sleeve 33 of the same form as the sleeve 27 

‘ and which is encircled by insulation washers 34 disposed 
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on the inner and outer sides of the wall 24 and secured 
thereto by rivets 35. , 

Extending through the insulation sleeve 33 is a cur 
rent conducting pin 36 having at its inner end on the 
inner end of the sleeve 33 the contact head which is 
adapted in the use of the device to be brought into elec 
trical connection with the contact 31. 

In this second embodiment of the circuit making and 
breaking unit the outer end of the pin 35 has rmanently 
joined thereto an end of a current conductor 33 which 
is enclosed in an insulation covering 3!? and this conduc 
tor together with the sleeve 33, washers 3e and adjacent 
end of the insulation covering 39, is completely encased 
in an insulation head 4%). In this construction of the 
circuit making and breaking unit the walls 215 and 25 
may be of any non-insulating material, such as thin 
spring metal, if desired. Also in this modi?ed construc 
tion the envelope may contain only atmospheric air or 
may be ?lled with a suitable inert gas or are quenching 
liquid. When the walls 245 and 25 are of metal, the in 
sulation of the conductors 3th and as from the walls 24 
and 25 is required but it is of course understood that the 
Walls may be of an elastorner or suitable plastic, in which 
case the insulation sleeves 27 and 33 and washers 28 and 
34 would be omitted. 

Referring now to Fig. 3, the application of the basic 
unit shown in Fig. l is illustrated. in this ?gure, the 
numeral 41 generally designates a connector body, such 
as is conventionally employed in connection with the use 
of an electric incandescent lamp or threaded electric 
plug and which may be formed of rubber, plastic or the 
like. This body is here illustrated as being of elongate, 
transversely cylindrical form and comprises a ?anged 
forward end 42 and a socket extending longitudinally 
therein through the major portion ‘of the length thereof 
85 indicated at 43 and opening through the ?anged end 
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as indicated at 44 vfor the reception of a threaded lamp 
base or threaded plug. The socket 43 is shown as hav 
ing a liner 45 of current conducting metal and inside of 
this liner 45 which is in the form of a straight cylinder, 
is a threaded inner liner shell 46 which is open at its 
inner and outer ends and which inner and outer ends 
are preferably embedded in the material of the body. 
The opening 44 is shown as de?ned by a rib 44@, the 

diameter of which is smaller than the shell 46. When 
the body 41 is made of soft rubber or other soft resilient 
material, the introduction of a lamp base, or threaded 
plug, is easily accomplished as the mouth of the opening 
44 and the rib 445L will yield or stretch for this purpose. 
At the same time the yielding or stretching of this inter 
nally ribbed opening, or an opening of a smaller diameter 
than the element inserted in the socket, will effect a 
tight connection between the socket and the inserted ele 
ment, setting up an air-tight joint between the parts. 

It will, of course, be understood that the socket may 
be constructed without the internal rib or flange, in which 
case, obviously, the diameter of the opening would be 
such as to permit the easy introduction of the connector 
element for threaded connection with the threaded liner 
shell 46. 
At the inner end of the threaded liner 46 a circuit 

making and breaking unit 1% is ?xed. The inner end of 
the socket 43 in this embodiment is suitably shaped to 
conform to the curvature of the outer side of the wall 12 
of the ‘unit or the body 41 may be directly molded there 
against in the making of the connector, as may be de 
sired. The latter procedure would preferably be fol 
lowed so that the threaded terminal 22 would be molded 
in the insulation material of the body 41 together with 
a current conductor 47 and a portion of the insulation 
covering 48 therefor, so that a tight water- and gas-proof 
connection will be established between the body 41 and 
these last mentioned parts. 

Also the body 41 when formed or molded has em 
bedded therein the current conductor wire 49 which is 
?rmly electrically connected with the sleeve 45 and the 
shell 46, it being interposed between these latter elements 
as shown. In the molding operation the insulation cover 
ing 50 for the wire is also partly embedded in the body 
as illustrated. 
The internal diameter of the threaded shell 46 is such 

with respect to the overall diameter of the unit 10 as to 
closely embrace or encircle the unit as shown and if de 
sired a suitable sealing compound may be employed be 
tween the periphery of the unit and the surface of the 
threaded shell 46 which would prevent any moisture en 
tering the shell working its way between the inner wall 
of the unit and the adjacent surface of the body 41 and 
reaching the terminal 22. With the construction thus 
described, it will be seen that when the base of an elec 
tric incandescent lamp is threaded into the socket con 
tact with the center electrode of the base will ?rst be 
‘made with the outer terminal is and further movement 
of the base inwardly will then compress the envelope 
against the resistance of encased air or other iiuid until 
the inner contact 16 is brought into electrical connection 
with the contact 20 to thus complete the desired circuit. 

Fig. 4 illustrates another application of the circuit 
making and breaking unit using the same in multiple, 
each being connected with one of the electric current 
conducting wires of the socketed connector. In this fig 
ure the connector body is generally designated 51 and 
‘has ?xed in the socket 52 thereof, which opens through 
the ?anged end 53 of the body, the metal current con 
ducting sleeve 5-4 which corresponds to the sleeve 45 and 
?xed within this sleeve 54 is the metal current conducting 
threaded shell 55. In this second construction or em 
bodiment of the threaded socket connector the circuit 
making and breaking unit 10 is ?xed in position in the 
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6 
same manner as in Fig. 3 and is connected as in Fig. 3 
with the usual center or hot wire terminal 22. 

In this second construction the threaded shell '55 is 
provided with a recess 56 and a similar recess 57 is 
formed in the sleeve 54. Between the sleeves 54 and 
shell 55 a circuit making and breaking unit '10 is ?xed 
in the manner shown with the wall 14 carrying the out 
side terminal 18 exposed through the opening 56' of the 
threaded sleeve while the opposite wall 12 projects ‘through 
the opening 57 of the sleeve 54 and is partly embedded, 
together with the terminal 22, in the insulation material 
of which the body 51 is formed. In this construction 
the current conducting wire 49' is extended through the 
insulation material of the body to and joined with the 
terminal 22. 

In the structure shown in Fig. 4, it will be seen that 
upon the threaded insertion into the socket of a lamp 
base or other threaded connector, compression will ?rst 
be effected of the unit 10 mounted in the side wall of 
the socket and exposed through the threaded shell to 
close the contacts with which the wire 49' will be con 
nected and further insertion of the threaded base or 
plug will then e?ect the compression of the second unit 
in the bottom of the socket to bring the contacts 16 and 
20 therein into electrical connection. This socket ‘51 is 
also shown as having the open end de?ned by an internal 
rib which is designated 53*”. This rib, being of yieldable 
or resilient material like the rib 4411 functions in the man 
ner described for the rib 44a. The rib 538 may be omitted 
if desired. 

Fig. 5 illustrates another adaptation of the basic unit, 
having the external terminals or contacts slightly modi?ed. 
The units 105“ are removably mounted in suitable cham 

bers in a two part receptacle, generally designated 58, 
forming one unit of an end-on slip type connector, the 
other unit of which is generally designated 59, and car 
ries two ?at current conducting prongs 60. 
The unit 58 comprises an outer casing 61 and an in 

sert-62. 
The casing 61 is moulded of soft resilient insulation 

material and may be of cylindrical form or other-wise with 
an end opening socket 63 and a passage 64 leading there 
into through the body from the other end for an insulated, 
two wire cable 65, the covered or insulated wires of which 
are designated .66. 
The insert 62 is retained in the socket 63 in any 

suitable manner. That here shown comprises a ?ange 
67 around the edge of the socket which engages over 
the end of the insert as shown when the latter is forced 
into the socket. 
The insert body 62 has two chambers 68 which open 

through the inner end of the insert. At the outer end 
of the insert these chambers have leading thereinto the 
prong receiving slots 69 which enter the chambers along 
the adjacent sides of the latter and are properly spaced 
to receive the two prongs 60. 
Each chamber has placed therein from the inner end 

of the insert, one of the units 10% and to the terminal 
thereof which corresponds to the terminal 36 of the 
unit 10’ an insulated wire 66 is connected in the same 
manner as the wire 38 and insulation 39 thereof are 
connected to the terminal 36 and embed in an insulation 
covering like the covering 40. Such insulation covering 
for the terminal and in which the end of the insulated 
wire is embedded is designated 40“. 
The terminals engaged by the inserted prongs .60 are, 

in these units 10*‘, modi?ed by having electrically joined 
thereto, wiper plates or strips 70 which face and may posi 
tion against that wall of the portion of the insert lying 
between the chambers, along which the prongs 60 slide 
upon insertion into the chambers through the slots 69. 
Thus the strips 70, which lie upon a curved face of the 
unit envelope are curved and, as they extend from the 
center of the unit outwardly toward the slots 69, they 
present a curved surface along which the advancing ends 
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0f the prongs slide as they are forced between the strips 
andthe opposing wall faces. 

Fig. 6 illustrates another construction of an end-on slip 
type connector, where the circuit making and breaking 
units are positioned so that‘the inserted prongs or jacks 
compress the latter by applying lateral pressure to the 
same‘. in this latter construction the body carrying the 
prongs or jacks is generally designated 72 and the socketed 
body is generally designated 73‘. The body 72 carries 
two prongs or jacks 74, each of which is encircled at 
its inner end by a collar 75 which may form an integral 
extension of the insulation body 72. The body 73 in 
which are formed the two sockets 76 is preferably of a 
yieldable material such as a semi-hard rubber, plastic or 
the like, and the outer ends of the sockets rs are of 
slightly enlarged diameter to form the annular chambers 
77. These chambers are of a size to tightly receive the 
collars 75 when the prongs or jacks '74 are fully inserted 
into the‘ sockets 76, and thereby form a ?uid tight joint 
or coupling. 
Each of the sockets 76 has located in the inner end 

a circuit making and breaking unit 10'’ which, in construc 
tion, is a composite of the two forms shown in Figs. 
1 and 5. 
These units 10b are shown with a wire terminal 79 

to which a wire 78 is attached and side of the unit carry 
ing this terminal 79 is embedded with the attached wire 
in the insulation material of the body 73. 
The opposite or front side of the unit lr'lb which lies 

in the socket 76, has a contact strip or plate 8%} which 
extends toward the outer end of the socket and which, 
before the insertion of a prong 74, bows outwardly into 
the center of the socket. This contact strip is electrically 
connected to the adjacent contact inside the envelope. 
Accordingly it will be seen that when the prongs or jacks 
74 are inserted each will ?rst contact a curved strip Si? 
and as it continues to move in it will impose lateral 
pressure on the strip and envelope to compress the latter 
su?iciently to electrically couple the contacts within the 
envelope. 

The construction illustrated in Fig. 5, in addition to 
providing a socket which may be completely immersed in 
water without being short circuited, is also designed so 
as to completely eliminate any possibility of sparking 
when the prongs are introduced into the slots 69 and 
brought into contact with or separated from the terminals 
of the circuit making and breaking unit. This construc 
tion achieves a completely water proof device or con 
nector which is designed so that partial insertion of the 
prongs or jacks will establish a water proof seal between 
themselves and the housing before such. insertion exerts 
sufficient pressure on the unit or units to complete con 
tact between the envelope enclosing contact points. The 
construction also continues or maintains said seal during 
completion of the insertion and until partial withdrawal 
of the jacks or prongs is made. 

In the construction of Fig. 5 the insulation body 53 is 
of a suitable character to yield upon the introduction of 
the prongs or jacks 63 into the slots 69 at the outer ends 
of the chambers 63, and accordingly the slots 6? may be 
slightly smaller than that of the prongs entering therein 
if such tight connection is desired. Thus it will be seen 
that as soon as the prongsiare forced into the slots at 
the outer ends of the chambers a seal will be effected 
which will be maintained until the inner ends of the prongs 
compress'the envelopes to produce the desired completion 
of the circuit. 

In the construction of Fig. 6 it will be apparent that 
when the jacks are introduced the collars 75 will enter 
the chambers 77 and establish a sealing locking connec 
tion with the body 73. 

While in Figs. 5 and 6 the connectors have been shown 
as embodying a pair of prongs or jacks, it is to be under 
stood that single jacks or prongs may be employed in 
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association with a single socketed body and one or more 
of the circuit making and breaking units therein. 

In the second described embodiment of the invention, 
as illustrated in Fig. 2, as previously pointed out, this 
may be constructed to have the walls 24 and 25 of metal 
and the envelope may be placed in any suitable situation 
Where opening or closing of a circuit can be effected by 
forcing the contacts 31 and 37 together, either by an ele 
ment adapted to conduct electric current or by an insu 
lated element, with the outer terminal 32 electrically 
connected with a suitable conductor. 

Fig. 7 illustrates another embodiment of the invention 
wherein an envelope is formed in the base or bottom of 
a conventional socket of the type having a screw threaded 
shell. In this construction the body of the connector, 
which is formed of insulation material, preferably yield 
able resilient rubber or plastic, is generally designated 
32 and the socket 253 has ?tted therein a metal liner sleeve 
84 and ‘a threaded shell $5 of the same construction as 
disclosed in Fig. 3. The body $2 here is shown with 
the open end de?ned by a rib 823 like the ribs 448‘ and 
53*‘, which will yield upon the insertion of a threaded 
base of a lamp or a threaded plug. 
The center contact in the base of the socket is desig 

nated 86 and in accordance with the present invention 
there may be ?tted in the inner end of the threaded sleeve 
85 a half section of an envelope such as is shown in 
Fig. 1, which half section is of concavo-convex circular 
form and is designated 87. This wall section 87 cor 
responds to the wall 14 of the unit it} and carries the 
inner contact 33 and the outer terminal 89 which is elec 
trically connected through the wall 87. The material of 
the wall 87 may be of ‘any suitable elastic non-conducting 
character and the unit is of the proper diameter to con 
form to the inner end diameter of the threaded sleeve or 
shell and is inserted and sealed at its periphery ‘as at 90 
to the shell. The Wall 87 is arranged with the\convex 
side outwardly so that the contact 88 will be normally 
maintained spaced from the inside contact or terminal 86 
and it will be apparent that in this construction when a 
lamp base is threaded into the socket, the closing of the 
circuit can only be elfected when the elastic Wall 87 has 
been deformed or pressed inwardly sufficiently to bring 
the contacts 86 and 83 together. 

In Fig. 10 there is shown another modi?cation of the 
envelope structure wherein the wall 142* has secured there 
to upon the inner side thereof and in encircling relation 
with th inner contact 163, an annular guard 91. This 
annular guard is of a height slightly greater than the 
contact 16,1 which it encircles and it will thus be seen 
that when the envelope is compressed to the extent where 
the periphery of the guard comes in contact with the 
surface of the opposing wall 12*‘, some considerable ad 
ditional pressure will be required to ?ex the portion of 
the wall 14a lying within the area de?ned by the guard in 
order to bring the contacts 165 and 293 into electrical 
connection. This isran additional safety feature whereby 
when the envelope'is used in a socket as illustrated in 
Figs. 3 and 4, if for example, a child should insert a 
?nger into the socket, it would be unlikely that it would 
be able to exert sutlicient pressure to overcome the re 
sistance offered by the Wall 91 in order to bring the con— 
tacts into connection one with the other. 

in the manufacture of the circuit making and break 
log units the same can be made of different Weights to 
suit the conditions under which they are to be used, by 
minor alterations in the basic design, as, for example, by 
increasing or decreasing a wall thickness throughout or 
in a part thereof; by alteration of the degree of elasticity 
of the materials composing the wall or increasing or 
decreasing pressure of internal gas or ?uid used in the 
unit. 
In connection with the devices as shown in Figs. 5 

and 6 when a contact is made between the jacks and the 
opposing terminals of the units, pressure suflicient to close 
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or bring together the inner contact points cannot be 
exerted until after contact has been established‘ between 
the jacks and the external terminals or plates nor can a 
circuit be broken except when the inner contacts open 
before the outer contacts break. Consequently any 
spark formed will be contained within the envelope so 
that the whole structure will remain spark proof, even 
without an outer spark proof seal. 

Also, while the foregoing description and illustration 
have been directed to a unit in which both of the walls 
12 and 14 or the walls 24 and 25 are of circular concavo 
convex form with the concave faces in opposed relation 
ship, some variation in this construction may be made 
without departing from the spirit of the invention, as, 
for example, by having one of the walls more or less ?at 
and the opposing wall arched or concave. 
While Figs. 5 and 6 of the drawings show the prongs 

or jacks 60 and 74' as being respectively flat and round 
and the sockets for receiving them are shown of same 
cross section, it is to be understood that these parts may 
take any desired form and the sockets may be correspond 
ingly formed to receive them without departing from the 
spirit of the invention. 
The external contacts or terminals, such, for example, 

as the terminal 18 or 32, may vary in form as necessary, 
particularly in the use of the unit in the structures of 
Figs. 5 and 6, to make contact with the appliance or de 
vice to which it may be opposed. The simplest forms 
of these contacts are shown as being a disk or button, 
used principally when the opposing device will come into 
contact from a plane more or less perpendicular to the 
disk, or a plate or channel, where the opposing device 
will come into contact from a plane more or less parallel 
to the plate. 
'When contact with opposing device is made to plate 

or channel as above described in a plane more or less 
parallel to the face of the unit, pressure sufficient to close 
inner contact points can not be exerted until after con 
tact has been established between the opposing device 
and said external plate nor can a circuit be broken except 
when inner contacts open before this outer contact 
breaks; consequently any spark will be contained within 
the envelope so that the whole structure will remain 
spark-proof even without an outer spark-proof seal. 
The construction disclosed in Fig. 5 pertains to a 

receptacle wherein the units 10‘L are inserted in cham 
bers in a removable body 62. Here the assembly of 
the parts can be made by running the cable 65 through 
the bore in the body 61 opposite from the socket in 
which the insert 62 is ?tted and the circuit making and 
breaking units may then be placed in position in the 
chambers 68 and the two parts 61 and 62 assembled in 
the obvious manner, that is, by forcing the insert 62 
past the flange 67 which de?nes the outer end of the 
socket. ‘ 

It is also contemplated to mold the units 10”“ in the 
receptacle body as illustrated in Fig. 11. This ?gure also 
illustrates the manner in which the units will be com 
pressed when the prongs of the plug or .body to be 
coupled with the receptacle are inserted in the receiving 
slots. 

In the structure of Fig. ll a portion only of the 
receptacle is illustrated and this is generally designated 
'58“, the non-conductor material of ‘which ‘it ‘is formed 
‘being designated 61%. The circuit making and breaking 
units are here designated 10° and as shown, the wall 
portion "95 which carries the terminal 96 on its outer 
side is ‘embedded ‘in the non-conductor material while 
the opposite wall which is designated 97 lies within 
the narrow chamber 98 into which ‘leads the slot 99 
‘through which the prongs 60a are extended in the op 
eration of electrically coupling a prong carrying plug 
withthe receptacle 58*‘. In this ?gure the prongs 60‘1 
are shown inserted through the slots 99 and into the 
chambers 98 in which he outer walls 97 of the units lie 
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and it will be seen that when the prongs are so. inserted 
they will be forced between the wall‘ of the chamber 
opposing the unit wall 97 and such unit wall and com 
press the unit so as to bring the internal contacts into 
electrical connection. These units 100 are of the same 
construction as the units 1017 in that the contacts 100 
carried by the walls 97 are joined to a metal strip 101 
which lies against the outer side of the unit wall 97 
and extends toward the slots 99 so that when the prongs 
60a are introduced they will engage the strip 101 and 
slide therealong so as to establish the desired ?rm elec 
trical connection. 
The current conducting wires 102 shown in this con 

struction are likewise embedded in the insulation mate 
rial and thus it will be seen that the receptacle is entirely 
waterproof since any water or other current conducting 
?uid entering the chambers 98 cannot reach the termi 
nals 96 or the wires 102 and form a short circuit‘ between 
them and the contacts 100 and 101. 

While in the constructions shown in Figs. 3 and 4 
the circuit making and breaking units have been illus 
trated and described as being molded in the bodies 41 
and 51, it will be understood that these units may be 
inserted directly into sockets of the conventional con 
struction. When so employed it will be apparent that 
when the unit is placed in the bottom of the socket or 
in the inner end of the threaded shell, one of the termi 
nals of the inserted unit will be electrically connected 
with the regular or conventional terminal in the base 
of the socket and, therefore, the desired electrical con 
nection will be established on the insertion of a threaded 
incandescent lamp base or a threaded plug in the manner 
hereinbefore described. Obviously the units will be 
made of the required diameter to hold them by friction 
in the inner end of the threaded shell or, if desired, a 
suitable adhesive may be employed to form a tight joint 
between the periphery of the unit and the shell with 
which the periphery is in contact. 

In addition to the foregoing manner of using the cir 
cuit making and breaking units, such units may be used 
in multiple in sockets for the purpose of closing a cor 
responding number of circuits upon the introduction of 
a threaded plug or other unit designed to carry electric 
current to the electrically engaged outer contacts of 
the units. 

Another arrangement in which a multiplicity of the 
units shown in Figs. 1 and 2 might be employed would 
be in an arrangement where the units would have the 
terminal 22 or the terminal 36 connected with an electric 
current conductor while at the opposite sides of the 
units a single current conducting body might be disposed 
for simultaneous electrical connection with the outer 
terminals 18 and 30 of such multiplicity of units. By 
compressing all of the units simultaneously by means of 
a suitable insulated member it will be seen that all of 
the units would be closed to effect the distribution of 
electric current from the common element to the several 
circuits with which the opposite sides of the units may 
be connected. ' 

We claim: 
1. An electric circuit contact make and break unit 

comprising an envelope having two opposed walls at 
least one or which is formed of elastic material, said 
walls being peripherally liquid and gas tight, spaced op 
posed electric contact elements carried on the inner 
sides of the walls, electric terminals on and at the center 
of the outer sides of the walls and each electrically 
joined to a contact, one of said walls being outwardly 
‘bowed away from the other whereby said contacts are 
fully separated, and said envelope being completely 
liquid and gas tight. 

2. The invention according ‘to claim 1, wherein said 
envelope is ?lled with a spark quenching ?uid. 

3. An electric circuit contact make and break unit 
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comprising a compressible envelope embodying two op 
posed walls of elastic material peripherally sealed to 
gether, said walls being outwardly bowed, opposed elec 
tric contact elements carried on the inner sides of said 
walls and maintained thereby in separated relation, elec 
tric terminals secured on the outer sides of said walls 
and each electrically connected to a contact element, said 
envelope being liquid and gas tight and said contact 
elements being electrically joined only by and upon 
application of required compressive force upon the en 
velope in the direction to ?ex the bowed Walls inwardly. 

4. An electric circuit contact make and break unit 
comprising an envelope embodying two opposed concavo 
convex walls joined and sealed together about their pe 
ripheries with the concave sides opposed, at least one 
of said walls being of elastic material, electric contact 
elements secured in spaced opposed relation to the inner 
sides of and fully supported by the walls, electric termi 
nals secured to the outer sides of the walls and each 
electrically connected to a contact element, and said 
envelope being completely liquid and gas tight. 

5. The invention according to claim 4, wherein one 
of said terminals is formed to facilitate attachment of 
an end of an electric current conductor thereto. 

6. The invention according to claim 4, with an electric 
current conductor joined to one of said terminals, and 
an insulation material encasing said one terminal and the 
conductor joined thereto. 

7. An electric cable connector comprising an insuia~ 
tion body having a socket for reception of a current con 
ducting member, a circuit make and break unit within said 
socket comprising a compressible envelope within the 
socket and having two joined walls one of which is in 
bowed spaced relation with the other, electric contact 
elements carried in opposed spaced relation on the inner 
sides of said walls, said bowed wall being of a resilient 
non-current conducting material, a terminal carried on 
the outer side of the bowed wall and having electrical 
connection with one contact element and disposed in a 
position in said socket to be engaged and the envelope 
compressed by a conducting member inserted in the socket 
to join said contact elements, an electric current conductor 
in said insulation body and electrically connected to the 
other contact element, said other contact element being 
shielded from contact with moisture entering the socket, 
and said envelope being liquid and gas tight. 

8. An electric circuit closer comprising a member 
formed to provide a receptacle adapted to receive a con 
duetor element, a hollow envelope body having two op 
posed walls in peripherally sealed relation, one of said 
walls being of elastic material and in bowed spaced relation 
with the other wall, a pair of opposed contact elements 
carried upon the inner sides of said walls and normally 
in spaced aligned relation, terminal forming elements 
carried upon the outer sides of said walls and each elec 
trically connected to a contact element, a current con 
duetor connected to one terminal forming element, said 
body being joined to the member with said one Wall hav 
ing the terminal forming element thereof lying within said 
receptacle, and means insertable into the receptacle for 
engaging the last named terminal forming element and 
compressing the envelope body to join said contact ele 
ments, said envelope being liquid and gas tight. 

9. Electric circuit control means, comprising an enve 
lope having two spaced walls sealed together to form a 
closed chamber, one of said walls being ?exible, contact 
elements carried upon the inner sides of said walls and 
normally in spaced aligned relation, a terminal on the 
outer side of each wall electrically connected to the ad 
jacent contact element, an electric current conductor con 
nected to one terminal, means supporting the envelope in 
operative position, means movable into and'out of en 
gagement with the other terminal for ?exing the ?exible 
wall to bring said contact elements into electrical con 
nection, and means for conducting electric current to 
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and from the said other terminal, said envelope being 
completely liquid and gas tight. 

10. Electric circuit control means, comprising a unit 
embodying two opposed walls joined together in a sealed 
relation and formed to provide a closed chamber, contact 
elements carried by the opposed walls within the cham 
ber in spaced opposed relation, one of said walls being 
of concave-convex form with the concave side opposed to 
the other wall, said one wall being of ?exible material 
and adapted to be ?exed inward to bring said contact 
elements into electrical connection, an external terminal 
on each wall in electrical connection with the adjacent 
contact element, means attached to one terminal for con 
ducting electric current to and from the same, means 
supporting the unit in a position of use, means movable 
into engagement with the other terminal for ?exing said 
?exible wall, and means for conducting electric current 
to and from said other terminal, said chamber being com 
pletely liquid and gas tight. 

11. An electric circuit make and break unit compris 
ing an envelope having two opposed spaced resilient walls, 
said walls being of concave-convex form with the con 
cave sides opposed and peripherally sealed together, con 
tact elements carried in spaced opposed relation upon the 
inner sides of said walls, an electric terminal on the out 
er side of each wall in electrical connection with the ad 
jacent contact, and said envelope being completely liquid 
and gas tight. 

12. A connector of the character stated, comprising a 
body of insulation material, said body having an elongate 
socket for slidably receiving a current conducting pin or 
jack, a sleeve lining the major portion of the socket from 
the inner end thereof outwardly and in which said pin 
or jack is slidably engageable, a circuit make and break 

' unit in the socket at the inner end of said sleeve and com 
prising a compressible envelope having two spaced her 
metically sealed together Walls, spaced opposed contacts 
carried by said walls within the envelope, terminals car— 
ried externally on said walls and .each electrically con 
nected to a contact, one of said contacts being exposed 
in the socket in a position to be engaged by a pin or 
jack, the envelope Wall carrying said one contact being 
resilient and adapted to be compressed by the inserted 
pin or jack to effect engagement of said contact ele 
ments, and a current conductor electrically connected 
with the other terminal and embedded with the latter 
in the insulation body. 

13. The invention according to claim 12, with means 
for effecting a water-tight seal between the socket at the 
outer end of the sleeve and the inserted pin or jack. 

14. The invention according to claim 12, wherein said 
envelope is ?xed in the bottom of the socket by the in 
ner end of the sleeve and covers said sleeve end with 
said resilient wall bowing into the sleeve. 7 

15., The invention according to claim 12, wherein said 
sleeve has a wall opening and said envelope is positioned 
in the side of the socket with the said resilient Wall pro 
jectingrthrough said opening whereby the terminal on the 
resilient wall is engaged and the wall pressed inward by 
the side of the pin or jack sliding thereacross. 

16. An electric cable connector comprising an insula 
tion body having an elongate socket for receiving a con 
duetor element, a ?xed terminal secured in the insulation 
of the body in the bottom of the socket, 1a metal current 
conducting sleeve lining the socket and electrically sepa 
rate from said terminal, a concavo-convex wall closing 
the inner end of said sleeve in covering relation with said 
terminal and sealed around its periphery to the surround 
ing insulation body, said wall being of resilient material 
and having the convex side directed outwardly, said wall 
forming withthe bottom of the socket a liquid and gas 
tight chamber, a contact carried upon the inner side of 
said well in opposed spaced relation with said terminal, 
and a terminal member carried upon the outer side of 
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said wall and having electrical connection with said ter 
minal. 

17. A shock and water-proof electric socket compris 
ing an insulation body having a socket therein, a screw 
shell terminal in the socket to receive a threaded conduc~ 
tor, a ?xed central contact terminal in the bottom of 
the socket, a movable contact, means forming an air 
cushion support for the movable contact and yieldingly 
maintaining the movable contact in spaced alignment 
with the ?xed contact terminal, and means for connect 
ing said terminals in an electric circuit. 

18. The invention according to claim 17, wherein said 
air cushion forming means embodies an elastic diaphragm 
forming one side of an air tight chamber and covering 
the ?xed contact terminal and shielding the latter against 
contact with moisture. 

19. A shock and water-proof electric socket compris 
ing an insulation body having a screw shell terminal to 
receive a threaded conductor such as the base of an in 
candescent bulb, a closed hollow ?uid tight resilient and 
compressible body in the bottom of the shell, opposedly 
spaced inner and outer electric terminals carried by said 
hollow body, and said inner terminal being in electrical 
and ?uid tight separation from the screw shell, said ter 
minals being movable into electrical connection upon 
compression of the hollow body. 

20. A shock and water-proof electric socket comprising 
an insulation body having a socket, a screw shell termi 
nal secured in the socket to receive a threaded conductor 
such as the base of an incandescent bulb, a resilient com 
pressible body in the bottom of the socket and shell and 
having an air tight chamber, opposedly spaced inner and 
outer electric terminals carried by opposite walls of said 
chamber and each exposed upon opposite sides of its re 
spective wall, the wall carrying the inner terminal being 
sealed in the bottom of the socket whereby the inner 
terminal is in electrical and ?uid tight separation from the 
screw shell. 

21. A shock and Water-proof electric socket comprising 
a body of insulation having a socket therein, the socket 
having a substantially concave bottom wall, a screw shell 
terminal secured in said socket, a ?uid ?lled hollow shell 
unit in the bottom of the socket having inner and outer 
convex walls, the outer wall being resilient and adapted 
to be ?exed toward and away from the inner wall, the 
inner wall being sealed against said concave bottom wall, 
inner and outer contacts carried respectively by and 
extending through said inner and outer walls in aligned 
relation whereby they will be brought together upon in 
ward ?exing of the outer wall, an electric current conduc 
tor having an end sealed in the insulation body and elec 
trically connected with said inner terminal, and an elec 
tric current conductor having an end embedded in the 
insulation body and electrically connected with the screw 
shell. 

22. A shock and water-proof electric socket comprising 
an insulation body having a socket, a screw shell terminal 
secured in the socket to receive a threaded conductor 
such as the base of an incandescent bulb, a resilient com 
pressible body in the bottom of the socket and shell and 
having an air tight chamber, opposedly spaced inner and 
outer electric terminals carried by opposite walls of said 
chamber and each exposed upon opposite sides of its 
respective wall, the wall carrying the inner terminal be 
ing sealed in the bottom of the socket whereby the inner 
terminal is in electrical and ?uid tight separation from 
the screw shell, and a metal sleeve encircling the screw 
shell and secured to the wall of the socket. 

23. The invention according to claim 21, wherein said 
shell is formed in one piece of resilient material such as 
rubber, plastic or the like. 

24. A shock and water-proof electric socket compris 
ing an elongate body formed of an electric insulation ma 
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terial and having a circular socket formed therein from 
one end, a metal sleeve lining the major part of the socket 
from the inner end thereof, the inner end wall of the 
socket being concave, a screw shell terminal lining said 
sleeve and secured at its ends to the body, a circular 
hollow body formed in one piece of resilient material 
and the double convex wall form positioned in the bot 
tom of the socket with one convex side positioned against 
and secured to said concave socket wall, opposedly spaced 
electric terminals carried by and extending through said 
hollow body walls, one terminal on the outer side of the 
supporting wall therefor being embedded in the insula 
tion body in electric and ?uid tight separation from the 
screw shell, and electric current conductors having end 
portions embedded in the insulation body and one being 
electrically connected to the shell and the other being 
electrically connected to the said one terminal. 

25. A shock and water-proof electric socket comprising 
a body of insulation having a socket therein, the socket 
having a substantially concave bottom wall, a screw shell 
terminal secured in said socket, a ?uid ?lled hollow shell 
unit in the bottom of the socket having inner and outer 
convex walls, the outer wall being resilient and adapted 
to be ?exed toward and away from the inner wall, the 
inner wall being sealed against said concave bottom wall, 
inner and outer contacts carried respectively by and ex 
tending through said inner and outer walls in aligned re 
lation whereby they will be brought together upon in 
ward ?exing of the outer wall, an electric current conduc 
tor having an end sealed in the insulation body and elec 
trically connected with said inner terminal, an electric 
current conductor having an end embedded in the insula 
tion body and electrically connected with the screw shell, 
and a spacer means upon the inner side of said outer 
convex wall in spaced surrounding relation with said outer 
contact for limiting the ?exing movement of the outer 
wall toward the inner Wall, said spacer extending slightly 
beyond the adjacent contact whereby the wall portion 
lying in the area de?ned by the spacer must be addition 
ally ?exed to bring the contacts together. 

26. A shock and water-proof electric socket compris 
ing a body of insulation having a socket therein, the 
socket having a substantially concave bottom wall, a 
screw shell terminal secured in said socket, a ?uid ?lled 
hollow shell unit in the bottom of the socket having inner 
and outer convex walls, the outer wall being resilient and 
adapted to be ?exed toward and away from the inner wall, 
the inner wall being sealed against said concave bottom 
wall, inner and outer contacts carried respectively by and 
extending through said inner and outer walls in aligned 
relation whereby they will be brought together upon in 
ward ?exing of the outer wall, an electric current con 
ductor having an end sealed in the insulation body and 
electrically connected with said inner terminal, said shell 
having an opening in the wall thereof, a second ?uid ?lled 
shell unit disposed against the side of the socket and 
having one convex wall projecting through said opening 
of the shell, said second shell unit being a duplicate of 
the ?rst unit with the outer contact on said one wall 
positioned within the shell, and an electric current con 
ductor having an end embedded in the insulation body 
and electrically connected with the outer contact on the 
other wall thereof. 
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