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This invention relates to electrical conduc 
torS and relates more particularly to joints for 
tubular electrical conductors. A general object of 
this invention is to provide a practical, effective 
and very dependable SWivel joint for electrica 
ConductorS. 
Another object of this invention is to provide 

a universal joint and swivel joint for tubular 
electrical conductors that allows free relative 
rotation and universal movement between the 
Connected conductor Sections while maintaining 
complete and uninterrupted electrical transmis 
Sion between the sections. 
Another object of this invention is to provide 

a joint Of the character mentioned useful in con 
nection With multiple tubular high-frequency 
transmitting conductors. 
Another object of this invention is to provide 

an electrical conductor connection of the char 
acter referred to that may conduct or handle 
a Selected gas or preserve a reduced pressure and 
Which embodies effective sealing means for re 
taining the gas or negative pressure. 
Another object of this invention is to provide 

a CCInductor joint of the character referred to that 
enbodies dependable. Self-lubricating ball and 
SOcket contact or conducting means for the in 
dividual tubular conductors. 
A further object of this invention is to provide 

a conductor connection of the character men 
tioned that remains effective for a long period 
Of Operation and requires no adjustment, lubri 
cation, or other manual Servicing. 
The various objects and features of my inven 

tion Will be fully understood from the following 
detailed description of a typical preferred form 
and application of the invention, throughout 
which description reference is made to the ac 
companying drawing, in which: 

Fig. 1 is an end view of the joint or connec 
tion provided by this invention and Fig. 2 is a 
side elevation with the principal parts broken 
a Way to appear in longitudinal croSS Section. 
The multiple conductor connection of the in 

vention may be said to comprise, generally, outer 
ball and Socket members A and B adapted to be 
aSSOciated with tubular conductor parts, contact 
Or conducting means 0 associated with the mem 
bers A and B for maintaining am electrical con 
nection therebetween and ball and Socket contact 
Or Conducting members C and D adapted to be 
aSSOciated With inner conductor Sections for 
maintaining an electrical connection therebe 
tween. 
The ball and socket members A and B are 

adapted to be secured to the adjacent or oppos 
ing ends of Outer tubular conductor sections 2 
and 3 of the multi-tube conductor. 
member. A is a tubular element and may be an 
integral or One piece part. In the preferred con 
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struction illustrated the member A has a tubular 
outer position 4 for receiving or connecting with 
the outer conductor section. 3. In practice the 
conductor section 3 enters the tubular portion 
4 of the ball member A and may be Secured 

thereto by solder, a weld, or screw threads, it 
being preferred that this connection be fuid 
and pressure tight. A head portion having a 
spherical external surface 5 continues in Wardly 
from the portion 4. The Spherically curved 
surface 5 is finished smooth and is of Substan 
tial extent. 
The socket member B is preferably Sectional 

to facilitate the assembly of the connection Ol' 
joint. The socket member B comprises a tubu 
lar outer section 6 connecting with the part 2 
of the outer electrical conductor. The conductor 
part 2 fits within the tubular section 6 and is 
secured and sealed therein by Solder, Welding, 
threads or other means. i.he Socket member B 
further includes a section 7 Screw threaded on 
the inner portion of the Section 6 and a Section 
8 screw threaded on the end portion of the 

section T. A screw 9 may set or lock the Sec 
tions 7 and 8 against relative turning. The 
end of the Section B may have Spaced threaded 
sockets 20 to facilitate the mounting Or attach 
ment of the socket section. When the Same is to be 
attached to a support or the like. 
The interiors of the sections 7 and 8 are 

shaped to form a socket for the reception of the 
ball member A and to carry sealing means for 
packing or sealing between the Socket Section 
and the spherically curved ball Surface 5. The 
inner extremity of the Section is spaced from 
an annular internal shoulder on the section, 8 to 
leave an annular internal groove 2 in the Socket 
member. The sections. and 8 have comple 
mentary and opposing internal annular recesses 
or grooves 22. 
The invention includes wear taking and seal 

ing parts on the interior of the socket member 
B for cooperaating with the spherically curved 
surface 5 of the ball member A. Wear taking 
rings 23 are inserted and fixed in the grooves 22 
of the sections 7 and 8. The rings 23 have 
spherically concaved surfaces for contacting the 
spherically curved surface 5 of the ball mem 
ber A. The wear rings 23 may be formed of 
bronze impregnated with a suitable lubricant to 
be self-lubricating. It will be observed that the 
wear taking rings, 23 provide Spaced bearing Sur 
faces of Substantial area on the interior of the 
socket member B for cooperating with the spheri 
cally curved surface 5 of the ball member A. 
'The packing or sealing means for sealing be 

tween the nenbers A and B includes a ring 24 
of brass or the like held in the groove 2 in the 
interior of the member B. When the Sections 
and 8 are assembled the ring 24 may be securely 
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gripped in the groove 2. A sealing ring 25 is care 
ried by the ring 24. The ring 24 projects in 
wardly from the groove 2 and its projecting por 
tion is roughened or toothed. The Sealing ring 25 
has a groove receiving this roughened portion 
of the mounting ring 24 to be dependably retained 
thereon. The sealing ring 25 may be formed of 
rubber, rubber composition, synthetic rubber or 
other Selected sealing material. An internal Sur 
face of Substantial extent is provided on the ring 
25 to conform to and Seal with the spherically 
curved surface 5 of the ball member A. The 
opposite ends of the Sealing ring 25 may be re 
lieved or grooved to give the ring greater resil 
iency. It will be seen how the sealing ring 25 
Spaced between the Wearing rings 23 seals with 
the ball surface 5 to prevent the leakage of air, 
gas or other fluids between the ball and socket 
sections A and B. 
The means G serves to maintain extensive 

and adequate contact between the members A 
and B for the transmission of electrical energy, 
say high frequency current. The means is 
characterized by ball and socket contact elle 
ments Within the ball and socket assembly A-3 
described above. In the construction illustrated 
the contact means includes a contact insert 
26 seated and fixed within the enlarged head por 
tion of the ball member A. The insert 2 has an 
internal spherically concaved surface 2 whose 
axis of Curvature is coincident with the axis of 
the ball Surface 5. The insert 25 is formed of 
a Suitable conducting material. In practice it 
may be preferred to form the insert, 26 of bronze 
impregnated with a suitable lubricant. 
The contact means ) further includes a con 

tact ball 27 for Cooperating with the contact 
Socket or insert 28. The contact ball 27 a projects 
or continues from the inner end of the section 
As of the member B and may be an integral part, : 
of the section 6. The contact ball 2:8 is a hole. 
low or tubular part having a relatively thin Wall 
and is flared or enlarged to be partially sphericai. 
The external spherically curved surface of the 
Contact ball 2 is of Substantial extent and has 
anple cooperation with the surface 27 of the in 
Sert 26. The contact ball 27º remains in exten 
Sive COOperation With the socket contact or insert 
26 in all relative positions of the ball and socket 
member's A and B. In accordance with the in 
vention the contact ball 2a, has a multiplicity 
of Spaced axial cuts or slots 28 which divide the 
Contact ball into a plurality of fingers inaving 
Substantial flexibility and resiliency. The slots 
28 may continue into the cylindrical inner por 
tion of the Socket S. The parts are proportioned 
and related so that the contact fingers of the ball 
2 are confined or flexed inwardly to some ex 
tent to be constantly urged outwardly into effec 
tive contact with the insert 26 by their own re 
Siliency. The ball and socket contact means 
maintains extensive uninterrupted electrical con 
nection between the outer electrical conductor 
parts 2 and 3 at all times and with the mem 
bel'S A and B in all relative positions. 
The ball and Socket contact members C and D 

are associated with an inner or internal tubular 
conductor to maintain electrical contact between 
the parts of the conductor. In the construction 
illustrated the parts 30 and 3 of the inner con 
ductor are thin-walled tubes of copper or the like 
extending centrally and longitudinally through 
the outer conductor parts 2 and 3. Ring-like 
insulators 32 of suitable dielectric material have 
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their peripheral portions engaged and held be 
tween the inner ends of the outer conductor parts 
2 and 3 and internal shoulders 33 om the por 

tion 4 and section 6. The insulators. 32 are 
engaged about the inner conductor parts 30 and 
3 to hold then centralized and annular ridges 
34 are provided on the conductor parts 30 and 
3 at the ends of the insulators to prevent rela 
tive axial movement between the parts, 
The ball member C is tubular and has waat 

may be termed a tubular stem position 35 secred 
to the inner conductor part 30. The stem portion 
35 is seated within the conductor part. 3C and may 
be secured and sealed thereto. by solder, welding, 
screw threads, or the like. The ball contact C 
COrpriseS an external enlargenert Or head 
formed on the inner end of the Stein portion 35 
and provided with a spherically curved external 
Surface 36. The surface 36 is of substantia: 
extent and is finished, w 
The socket contact member D is a tubular ele 

ment having a cylindrical tubular stem SE enter 
ing the inner conductor part 38. The stem 3 is 
Soldiered, Welded, threaded or otherwise secured 
and sealed to the conductor part 3A. A hollow 
partially spherical head 38 is provided on the 
inner end of the Stein 3 and has a finished 
spherically Curved internai surface which cooper 
ates With the surface 36 of the ball contact C. 
The head 38 is provided with a plurality of spaced 
axial slots 39 which divide it into a plurality of 

The resiliency of these 
fingers holds the socket head 38 in complete, 
effective contact with the surface 36 of the ball 
contact C at all times and with the joint elements 
in all angular positions. It may be preferred to 
form the ball contact C of bronze or the like 
in Oregnated with a Suitable luoricant So that the 
ball and socket contact means C-i for the inner 
electrical conductor is self-lubricating. 

t is believed that the utility and practicability 
of the electrical connection provided by the in 
Wention Will be readily understood fron the fore 
going detailed description. The cooperating ball 
and Socket members A 2nd E connect the cone 
ductor parts for free relative Universal movement 
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and free relative rotation. The self-lubricating 
Wearing rings 23 insure the long life of the con 
nection and the Sealing ring 25 prevents the leak 
age of gaS and other fluid from oetween the joint 
parts. The ball part 2 is cooperating with the 
spherical Surface 2 of the Socket contact 26 pro 
wides for the full, uninterrupted transmission of 
electricity between the conductor parts 2 and 3 
at all times and With the parts in the various 
annular positions. The contact means () is self 
lubricating. The ball and socket contact means 
C and Dembodying the resilient socket 38 which 
grips about the Surface 26 preserves full unin 
terrupted electrical engagement between the con 
ductor parts 3 and 3 under all conditions of 
operation and With the joint parts in all angular 
positions. If desired, a selected gas may be main 
tained or conducted through the inner tubular 
Conductor or a reduced pressure condition may be 
maintained in the conductors and connection. 
Having described only a typical preferred form 

and application of my invention, I do not wish 
to be limited or restricted to the specific details 
herein set forth, but wish to reserve to myself 
any Variations or modifications that may appear 
to those skilled in the art or fall within the scope 
of the following claims. 
Having described my invention, I claim: 
1. A connection for tubular electrical conduc 
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tors including, a socket member on one conductor, 
a ball member on the other conductor engaged in 
the socket member establishing a closed connec 
tion between the conductors for universal relative 
movement, a socket contact on the interior of the 
ball member and a resilient tubular ball contact 
on the socket member engaging in the socket 
contact to maintain electrical connection between 
the conductors. 

2. A connection for tubular electrical conduc 
tors including a socket member on one conductor, 
a ball member on the other conductor extending 
into the socket member, Wear taking parts in 
serted in the socket member cooperating with the 
ball member to mechanically connect the con 
ductors for relative universal movement, a Socket 
contact on the interior of the ball member and a 
tubular ball contact in the socket member en 
gaging in the socket contact to maintain electri 
cal connection between the conductors. 

3. A connection for tubular electrical conduc 
tors including a socket member on one conductor, 
a ball member on the other conductor extending 
into the socket member, wear taking parts sup 
ported in the socket member cooperating with the 
exterior of the ball member to mechanically con 
nect the conductors for relative universal move 
ment, a socket contact on the inner wall of the 
ball member, and a tubular ball contact in the 
socket member engaging in the socket contact 
to - maintain electrical connection between the 
conductors, the ball contact being thin-walled 
and provided with spaced axial slots to have re 
silient fingers which bear in the socket contact. 

4. A connection for tubular electrical conduc 
tors including a socket member on One conduc 
tor, a ball member on the other conductor ex 
tending into the socket member, wear taking 
parts supported in the socket member cooperating 
with the ball member to mechanically connect 
the conductors for relative universal movement, 
a sealing ring in the socket member sealing with 
the ball member to prevent the leakage of fluid 
between the members, a socket contact on the 
interior of the ball member and a tubular ball 
contact in the socket member engaging in the 
socket contact to maintain electrical connection 
between the conductors. 

5. A connection for tubular electrical conduc 
... tors including a socket member on one conduc 
tor, a ball member on the other conductor en 
gaged in the socket member establishing a closed 
joint connecting the conductors for universal 
relative movement, a contact on the interior of 
the ball member haying a spherically concaved 
surface, and a tubular thin walled ball contact 
of resilient material in the socket member en 
gaged in said surface to maintain electrical con 
nection between the conductors, the ball contact 
having spaced axial slots providing resilient fin 
gers which bear on said surface. 

6. A connection for multi-tube electrical con 
ductors including a socket member to be secured 
to the outer tube of one conductor, a ball mem 
ber to be secured to the outer tube. of the other 
conductor and engaged in the socket member 
to connect the conductors against separation and 
for relative universal movement, ball and socket 
contact elements within said members fitting 
One within the other to maintain said outer tubes 
in electrica connection, and ball and socket con 
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tacts secured to the inner tubes of the conductors 
and fitting one within the other to maintain said 
inner tubes in electrical connection. 

7. A connection for multi-tube electrical con 
ductors including a socket member to be secured. 
to the outer tube of one conductor, a ball mem 
ber to be secured to the outer tube of the other 
conductor and engaged in the socket member 
to connect the conductors for relative universal 
movement, a socket contact in the ball member 
having a spherically curved concave surface, a 
tubular ball contact in the Socket member en 
gaging in said surface to maintain said outer tubes 
in electrical connection, a socket contact on the 
inner tube of one conductor, and a ball contact 
on the inner tube of the other conductor en 
gaging in the last named socket contact to main 
tain the inner tubes in electrical connection. 

8. A connection for multi-tube electrical con 
ductors including a socket member to be secured 
to the outer tube of one conductor, a ball men 
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ber to be secured to the outer tube of the other 
conductor and engaged in the socket member to 
connect the conductors for relative universal 
movement, a socket contact supported in the ball 
member having a spherically curved concave sur 
face, a tubular ball contact carried by the socket 
member engaging in said surface to maintain said 
outer tubes in electrical connection, a thin Walled 
socket contact on the inner tube of one conduc 

. tor, and a tubular ball contact on the inner tube 
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of the other conductor engaging in said thin 
walled socket contact to maintain the inner tubes 
in electrical connection, said thin walled socket 
contact having axial slots which render it re 
silient. 

9. A connection for multi-tube electrical con 
ductors including a socket member to be se 
cured to the outer tube of one conductor, a ball 
member to be secured to the Outer tube of the 
other conductor and engaged in the socket mem 
ber to connect the conductors for relative uni 
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versal movement, sealing means for sealing be 
tween the socket and ball members to prevent 
the leakage of fluid between the members, ball 
and socket contact elements in said members fit 
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ting one within the other to maintain said outer 
tubes in electrical connection, and ball and socket 
contacts secured to the inner tubes of the Con 
ductors and fitting one within the other to main 
tain said inner tubes in electrical connection. . . 

10. A connection for multi-tube electrical con 
ductors including a socket member to be secured 
to the outer tube of one conductor, a ball men 
ber to be secured to the outer tube of the other 
conductor and engaged in the socket member to 
connect the conductors for relative universal 
movement, a socket contact in the ball member 
having a spherically curved concave surface, a 
tubular ball contact in the socket member en 
gaging in said surface to maintain said outer 
tubes in electrical connection, insulators engaged 
in the ball and socket members for supporting 
the inner tubes of the conductors, a socket COne 
tact on the inner tube of one conductor, and a 
ball contact on the inner tube of the other con 
ductor engaging in the last named socket con 
tact to maintain the inner tubes in electrical 
connection. 
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