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The present invention relates to a plug and socket con 
nection for electrical conductors. More specifically, the 
present invention relates to a plug and socket connec 
tion for electrical conductors which include a pair of 
elongated members preferably formed from elastically 
yieldable plastic material which can be interengaged 
with each other and through which a pair of electrical 
conductor means respectively extend arranged in such 
a manner that when the members are interengaged with 
each other, cooperating end portions of the electrical 
conductor means will establish an electrical connection 
between the conductor means. 

It is an object of the present invention to provide plug 
and socket connection for electrical conductors of the 
aforementioned type in which the two members can be 
interengaged with each other in a substantially water 
tight manner and such that the two members may be 
secured to each other against separation in axial direc 
tion and also resistant against forces which impart a 
bending moment to the connection. 

It is a further object of the present invention to provide 
a plug and socket connection of the aforementioned type 
in which the two members can be easily engaged and 
properly secured to each other. 

It is an additional object of the present invention to 
provide a plug and socket connection of the aforemen 
tioned type which is constructed of few and relatively 
simple parts so that the connection may be manufactured 
at reasonable cost and will stand up trouble free under 
extended use. 
With these objects in view, the plug and socket con 

nection for electrical conductors according to the present 
invention mainly comprises a first elongated member 
formed at one end thereof with a cavity so as to provide 
at said one end an annular wall which is formed with a 
plurality of angularly displaced slots extending from the 
free edge of the annular wall partly through the length 
of the wall, and in which the thickness of the annular 
wall increases toward the free edge thereof. At least the 
annular wall of the first member is formed from elastic 
ally compressible material. The plug and Socket connec 
tion comprises further a second elongated member which 
has at one end thereof a head having an end portion 
tightly fitting into the cavity of the first member and at 
a given distance from the free end of the aforemen 
tioned end portion an undercut portion of a cross section 
smaller than that of the end portion. A sleeve of sub 
stantially rigid material surrounds the first member and 
the sleeve is movable in longitudinal direction with re 
spect to the first member between a retracted releasing 
position in which at least the portion of increased thick 
ness of the annular wall of the first member projects 
beyond one end of the sleeve, and an advanced locking 
position in which the aforementioned end of the sleeve 
substantially coincides with the one end of the first mem 
ber so that, after the head of the second member is 
pushed into the cavity of the first member, movement 
of the sleeve from the retracted releasing position to the 
advanced locking position will press the portion of in 
creased thickness of the annular wall into the undercut 
portion of the head to thus Secure the members against 
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displacement in longitudinal direction with respect to 
each other. The connection includes further a pair of 
electrical conductor means respectively extending through 
the first and the second member insulated therefrom. The 
conductor means have respectively cooperating end por 
tions establishing an electrical connection between the 
conductor means when the members are secured to each 
other in the afoementioned manner. 
The novel features which are considered as character 

istic for the invention are set forth in particular in the 
appended claims. The invention itself, however, both as 
to its construction and its method of operation, together 
with additional objects and advantages thereof, will be 
best understood from the following description of spe 
cific embodiments when read in connection with the ac 
companying drawings, in which: 
FIG. 1 is a partially sectioned, partial view of the 

plug and Socket connection according to the present in 
vention and FIG. 1 shows the two members in disengaged 
position; 

FIG. 2 is a partial, partially sectioned view similar to 
FIG. 1 drawn to a slightly enlarged scale and showing 
the head on one member located in the cavity of the 
other member and the sleeve in retracted position; 

FIG. 3 is a partial, partially sectioned view similar to 
FIG. 2, likewise drawn to an enlarged scale, and show 
ing the sleeve in advanced locking position; and 

FIG. 4 is a partial, partially sectioned view similar 
to FIG. 1 and showing a modification. 

Referring now to the drawings, and more specifically 
to FIG. 1 of the same, it will be seen that the plug and 
Socket connection of the present invention preferably 
comprises a socket part 10 and a plug part 11. The part 
10 includes a first elongated cylindrical member 2 pref 
erably formed from elastically yieldable material, such 
as plastic, which is formed at one end thereof, shown 
in FIG. 1 at the lower end, with a coaxial substantially 
cylindrical cavity 13 so as to form at this lower end of 
the member 12 an annular wall 14 defining the cavity. 
The annular Wall 14 is formed with a plurality of angu 
larly displaced slots 16 extending from the free lower 
edge of the annular wall in substantially axial direction 
partly therethrough and ending at a distance b from the 
transverse end face 25 of the cavity which extends sub 
Stantially normal to the axis of the first member 12. The 
slots 16 divide thus the end portion of the annular wall 
4 in a plurality of fingers 17. The wall thickness of the 
end portion of the annular wall 14 gradually increases 
in radial outward direction so as to provide at said end 
portion an outer cone surface 15 including an angle B 
(FIG. 2) with the axis of the cylindrical member 12. 
The member 12 is preferably provided at the outer sur 
face thereof and at a portion spaced from the end in 
which the cavity i3 is formed with an outer screw thread 
i8 with which an inner screw thread of a sleeve 19, 
which is preferably formed from metal, is threadingly 
engaged. 
The second part 11 preferably includes also an elongated 

cylindrical member 20 of insulating material, preferably 
plastic, which has a diameter substantially equal to the 
outer diameter of the sleeve 19. The second member 20 
has at an end thereof a head 21 having a substantially 
cylindrical end portion 22 of an outer diameter substan 
tially identical to the inner diameter of the cavity 13 in 
the first member 12 and of a height a not exceeding, and 
preferably slightly smaller than the distance b, that is 
distance of the inner ends of the slots 16 from the end face 
25 of the cavity in the first member. The head 21 includes 
further an undercut portion shown as a substantially frus 
toconical portion 23 having an outer abutment surface 
including an angle A with the axis of the head 21, which 
angle is smaller than the aforementioned angle B which 
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the outer frustoconical surface 15 of the end portion of 
the annular wall includes with the axis of the first member 
12. The frustoconical portion 23 of the head is joined at its 
small diameter and by a substantially cylindrical portion 
24 with the remainder of the second member 20 so as to 
form on the latter an annular shoulder face 29. 
An electrical conductor means 32 extends in axial 

direction through the insulating member 12 embedded 
therein, and the conductor means 32 may have a male 
connecting portion 33 extending through the cavity 13 
and beyond the end of the member 12 in which the cavity 
is formed. A conductor means 34 extends axially through 
the second member embedded therein and the con 
ductor means 34 may include a female end portion 35 
connected thereto and ending flush with the end face 26 
of the head to be engaged by the male end portion 33 
when the head 21 is pushed into cavity 13 of the first 
member. The specific construction of the male and female 
connecting portions of the conductor means 32 and 34 
do not form part of the present invention and any well 
known connecting portions which are adapted to inter 
engage into each other may be used. The conductor means 
32 and 34 may each consist of a single conductor respec 
tively coaxially arranged with members 12 and 20 or of 
two or more conductors extending in axial direction re 
spectively through the aforementioned members. Ob 
viously, the conductor means 34 may have a male end 
portion projecting beyond the end face 26 of the head 
and the conductor means 32 may have a female end por 
tion ending flush with the bottom face 25 of the cavity 13. 
The plug and socket connection as above described will 

operate as follows: 
The head 21 on the member 11 is pushed into the cavity 

13 in the member 12 until the end face 26 on the cylin 
drical portion 22 of the head engages the traverse end face 
25 of the cavity, as shown in FIG. 2. In this position, the 
edge 27 of the cylindrical portion 22 of the head 2 will 
be located at a portion of the cavity between the end face 
25 thereof and the inner ends of the slots 16, that is at a 
portion of the annular wall 14 which is not divided by the 
slots 16. The sleeve 19 is then threaded relative to the 
member 12 in such a direction that the sleeve is moved 
from the retracted releasing position, as shown in FIG. 
2, to the advanced locking position, as shown in FIG. 
3, so that the lead-in surface 28 of the sleeve 19 will en 
gage the outer frustoconical surface 5 of the end portion 
of the wall 14 to press the portion of increased wall thick 
ness against the abutment surface of the frustoconical por 
tion 23 of the head 21. Since the diameter of the cylin 
drical portion 22 of the head is substantially identical with 
the inner diameter of the cavity 3, and since the angle 
B which the outer frustoconical surface of the end por 
tion of the wall 14 includes with the axis of member 12 is 
greater than the angle the abutment surface of the conical 
portion 23 of the head includes with the axis of the head, 
pressing of the inner Surfaces of the fingers 7 against the 
abutment surface of the conical portion of the head will re 
sult in an axial force pressing the end face 26 of the head 
2 against the traverse end face 25 of the cavity 13, thereby 
providing a sealing engagement between the two surfaces. 
The height of the conical portion 23 has to be chosen in 
such a manner that when the fingers 17 are pressed against 
the conical surface of the conical portion 23, the portions 
of maximum thickness of the fingers will engage the coni 
cal abutment surface of the frustoconical portion 23 of 
the head, as shown in FIG. 3, and the inner surface of the 
fingers are preferably slightly rounded at the lower ends 
thereof, as shown in FIGS. 1-3. It should be further noted 
that the fingers 17 are pressed against the outer surface 
of the frustoconical portion 23 of the head before the 
lower end of the sleeve 9 engages the shoulder face 29 
on the member 11 and preferably the cooperating threads 
on the sleeve 19 and on the member 2 are made in such 
a manner that the sleeve is stopped shortly before the 
lower ends thereof engage the shoulder face 29 or in 
such a manner that the sleeve cannot be advanced beyond 
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4 
the position in which the lower end thereof just touches 
the shoulder face 29. Since the unslotted portion of the 
wall 14 extends beyond the edge 27 of the cylindrical por 
tion 22 of the head 21 an additional seal is also provided 
at the edge 27 by the wall 14. 
To improve the seal at the bottom of the cavity 13, a 

shallow cavity 31, preferably in the form of a spherical 
segment extending from the end face 26 of the cylindrical 
portion 22 of the head into the latter, may be provided 
which has at the end face 26 a maximum diameter smaller 
than the outer diameter of the cylindrical portion so that 
the head 21 will engage the end face 25 of the cavity along 
an annular face portion, increasing thereby the specific 
surface pressure between the annular end face of the 
head and the end face 25 of the cavity. 
The embodiment shown in FIG. 4 is substantially iden 

tical with the embodiment shown in FIG. 1 and differs 
therefrom in that an annular sealing ring 30 of compres 
sible material is provided on the cylindrical portion 21 of 
the head. Furthermore, in this construction the cooper 
ating threads on the sleeve 19 and on the member 12 are 
made in such a manner that the sleeve 19 can be threaded 
in tight engagement with the shoulder face 29 on the sec 
ond member 20 tending thereby to move the member 11 
away from the member 12. Since during movement of the 
sleeve 9 from the retracted to the advanced position the 
portions of the fingers 17 of increased wall thickness are 
pressed inwardly, the inwardly pressed finger portions 
will be pressed during movement of the two members 
slightly away from each other with increasing pressure 
against the conical abutment face of the frustoconical por 
tion 23 of the head so that the two members will be se 
curely connected to each other and provide at the sealing 
ring 13 a perfect seal. The abutment of the end of the 
sleeve 9 on the shoulder face 29 will also make the con 
nection resistant to bending forces applied thereto. 
The plug and socket connection according to the pres 

ent invention can be constructed with small dimensions, 
for instance with a diameter not exceeding 5 mm. 

It will be understood that each of the elements de 
scribed above, or two or more together, may also find a 
useful application in other types of plug and socket con 
nection differing from the types described above. 
While the invention has been illustrated and described 

as embodied in plug and socket connections, it is not in 
tended to be limited to the details shown, since various 
modifications and structural changes may be made without 
departing in any way from the spirit of the present in 
vention. 
Without further analysis, the foregoing will so fully 

reveal the gist of the present invention that others can 
by applying current knowledge readily adapt it for various 
applications without omitting features that, from the stand 
point of prior art, fairly constitute essential characteris 
tics of the generic or specific aspects of this invention. 
What is claimed as new and desired to be secured by 

Letters Patent is: 
1. A plug and socket connection for electrical con 

ductors comprising, in combination, a first one piece 
elongated member of nonconductive material having at 
one end thereof an annular wall forming a cavity, said 
annular wall being formed with a plurality of angularly 
displaced slots extending from the free edge of said an 
nular wall partly through the length of said wall so as to 
form tongues and the wall thickness of said annular wall 
increasing by increase of the ouside diameter thereof, 
toward the free edge thereof; a second one-piece elongated 
member of nonconductive material having at one end 
thereof a head having an end portion fitting into said 
cavity of said first member, and at a given distance from 
the free end of said end portion, an undercut portion of 
a cross section smaller than that of said end portion; a 
sleeve having a length considerably longer than the length 
of said annular wall, said sleeve surrounding said first 
member and being movable in longitudinal direction with 
respect thereto between a retracted releasing position in 
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which at least said tongues of increased thickness pro 
ject beyond one end of said sleeve and an advanced lock 
ing position in which said one end of said sleeve coincides 
with said one end of said first member so that, after said 
head of said second member is pushed into said cavity of 
said first member, movement of said sleeve from said 
retracted releasing position to said advanced locking posi 
tion will press the tongues of increased thickness into said 
undercut portion of said head to thus secure said members 
against displacement in longitudinal direction with re 
spect to each other; and a pair of electrical conductor 
means respectively extending through said first and said 
second members, said conductor means having respectively 
cooperating end portions establishing an electrical connec 
tion between said conductor means when said members 
are secured to each other. 

2. A plug and socket connection as set forth in claim 1, 
wherein said first member is formed from plastic material 
and said second member is formed of elastically yieldable 
plastic material. 

3. A plug and socket connection as set forth in claim 1, 
wherein said first member is formed at a portion thereof 
axially spaced from said annular wall with an outer screw 
thread, and wherein said sleeve is formed at a portion 
spaced from said one end thereof with an inner screw 
thread threadingly engaging said outer screw thread of 
said first member. 

4. A plug and socket connection as set forth in claim 1, 
wherein said sleeve has at said one end thereof an inner 
lead-in surface portion gradually increasing in direction 
toward said one end. 

5. A plug and socket connection as set forth in claim 1, 
wherein said cavity formed by said annular wall of said 
first member has an inner substantially cylindrical Sur 
face and said end portion of said second member has an 
outer substantially cylindrical surface of a diameter sub 
stantially equal to that of said inner cylindrical surface of 
said cavity. 

6. A plug and socket connection as set forth in claim 5, 
and including a ring of compressible material arranged 
about said cylindrical surface of said end portion of said 
head. 

7. A plug and socket connection for electrical con 
ductors comprising, in combination, a first elongated, sub 
stantially cylindrical member of elastically yieldable non 
conductive material, said first member being formed at 
one end thereof with a coaxial substantially cylindrical 
cavity so as to provide at said one end an annular wall, 
said annular wall being formed with a plurality of angu 
larly displaced slots extending in substantially axial direc 
tion from said one end of said first member partly through 
said wall and ending at a predetermined distance from the 
inner end of said cavity, the wall thickness of said annu 
lar wall gradually increasing in radially outward direction 
direction from said predetermined distance toward said 
one of end of said first member so as to define an outer 
substantially frustoconical surface having a given cone 
angle; a second elongated member of nonconductive ma 
terial having at one end thereof a head having a substan 
tially cylindrical end portion of a height slightly smaller 
than said predetermined distance and fitting into said 
cavity of said first member and next to said cylindrical end 
portion a substantially frustoconical portion having an 
outer abutment surface of a cone angle smaller than said 
given angle and tapering in a direction away from said 
cylindrical portion; a sleeve of substantially rigid material 
surrounding said first member and being movable in longi 
tudinal direction with respect thereto between a retracted 
releasing position in which at least the portion of increased 
thickness of said annular wall projects beyond one end 
of said sleeve and an advanced locking position in which 
said one end of said sleeve coincides with said one end 
of said first member so that, after said head of said sec 
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6 
ond member is pushed into said cavity of said first mem 
ber, movement of said sleeve from said retracted releas 
ing position to said advanced locking position will press 
the portion of increased thickness against said abutment 
surface of said frustoconical portion of said head result 
ing in an axial force pressing the free end face of said 
cylindrical portion of said head on said second member 
against the inner end face of said cavity in said first 
member to thus secure said members against displace 
ment in longitudinal direction with respect to each other; 
and a pair of electrical conductor means respectively ex 
tending through said first and said second member in 
sulated therefrom, said conductor means having respec 
tively cooperating end portions establishing an electrical 
connection between said conductor means when said 
members are secured to each other. 

8. A plug and socket connection as set forth in claim 7, 
wherein said cavity has at its inner end a plane end face 
Substantially normal to the axis of said first member, 
and wherein said cylindrical portion of said head of said 
second member is formed with a coaxial cavity extend 
ing from the end face of said head into the latter and 
having at said end face a smaller diameter than the outer 
diameter of said cylindrical portion so that said end face 
of said cylindrical portion is pressed along an outer an 
nular portion against said plane face of said cavity. 

9. A plug and socket connection for electrical conduc 
tors comprising, in combination, a first elongated substan 
tially cylindrical member of elastically yieldable plastic 
material, said first member being formed at one end 
thereof with a coaxial substantially cylindrical cavity so 
as to provide at said one end an annular wall, said an 
nular wall having an end portion of a wall thickness 
gradually increasing in outward direction toward said one 
end of Said first member, said end portion of said wall 
being formed with a plurality of axially extending slots 
therethrough uniformly spaced from each other, said 
first member being formed at a portion thereof axially 
Spaced from said annular wall with an outer screw thread; 
a second elongated member of elastically yieldable plastic 
material having at one end thereof a head having a sub 
stantially cylindrical end portion fitting into said cavity 
of said first member and at a given distance from the 
free end of said cylindrical end portion an undercut por 
tion of a diameter smaller than that of said cylindrical 
end portion, said second member having a portion of in 
creased diameter carrying said head so as to form an 
annular shoulder face substantially normal to the axis of 
Said head; a ring of compressible material arranged 
about the cylindrical surface of said cylindrical portion 
of Said head; a sleeve of substantially rigid material sur 
rounding said first member and being formed at a portion 
thereof spaced from one end of said sleeve with an inner 
screw thread threadingly engaging said outer screw 
of said first member so as to be axially movable with 
respect to the first member between a retracted releasing 
position in which at least the portion of increased thick 
ness of said annular wall projects beyond said one end of 
said sleeve, and an advanced locking position in which 
said one end of said sleeve extends at least up to said one 
end of Said first member so that, after said head of said 
second member is pushed into the cavity of said first 
member, movement of said sleeve from said retracted 
releasing position to said advanced locking position will 
press the portion of increased thickness of said annular 
wall into said undercut portion of said head to thus 
Secure said members against displacement in longitudinal 
direction with respect to each other, said screw threads 
on said first member and said sleeve being arranged so 
that said one end of said sleeve may abut in said ad 
vanced position of said sleeve against said shoulder face; 
and a pair of electrical conductor means respectively ex 
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tending through said first and said second member, said FOREIGN PATENTS 
conductor means having respectively cooperating end 
portions establishing an electrical connection between 1,138,994 2/1957 France. 
said conductor means when said members are secured 
to each other. RICHARD E. MOORE, Primary Examiner 
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