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214,523 

10 Claims. (C. 339-177) 

This invention relates to high frequency electrical de 
vices and more particularly to an inproved connector 
for joining conductors, lines and other components of high frequency circuits. 

In the transmission of high frequency energy as by 
means of a coaxial line, it is important that all portions 
of the line conform to certain principles or laws, now 
well known, pertaining to diameter ratios of the inner 
and outer conductors, dielectric constants of the medium 
disposed in the spaces between the conductors, and avoid 
ance of obstructions and surface irregularities on the 
conductors. Practical considerations require that com 
ponents of high frequency systems be joined by discon 
ectable couplings which permit removal and insertion 

of elements at will for test, repair and replacement. Such 
couplings or connectors must embody the design princi 
ples referred to in order that objectionable reflections and 
other effects will be avoided. 

It is, therefore, one of the principal objects of the 
present invention to provide a high frequency connector 
structure that maintains the characteristic impedance of 
the lines connected thereby and that is substantially free 
from objectionable reflections. 

Another object is to provide a connector of the char 
acter mentioned which incorporates means for effecting 
circumferential line contact between the conductors 
joined substantially at the effective diameter of such con 
ductors. More specifically, the invention contemplates 
an arrangement wherein circumferential line contacts 
each substantially completely circular in extent are es 
tablished by the connector components at the outside 
diameter of the inner conductor of a coaxial line and at 
the inside diameter of the cuter conductor of Such line. 
Another object is concerned with the provision of a 

non-polar connector structure for tubular lines, the con 
nector components being alike on each line end so that 
such line ends may be joined indiscriminately. 
A further object is to provide a connector composed 

of a minimum number and kind of parts and that can be 
quickly and easily assembled and disassembled without 
special training or instructions. 
A suitable connector arrangement for tubular con 

duits may take the form of thin flange means on one, 
though preferably both of the conduits, in combination 
with a pilot element engageable with the thin flange 
means to guide the flange means into proper position dur 
ing drawing together of the conduits. The flange means 
may take the form of a thin shell which, in the case 
of a circular sectional conduit, is in the nature of a ring 
of cylindrical shape, or substantially so. Likewise with 
a circular conduit, the guide or pilot may take the form 
of a ring which embraces the shell flange and makes con 
tact therewith around substantially the entire circum 
ferential extent of the shell. By making the inside di 
ameter of the shell the same as that of the tubular con 
duit on which it is formed or mounted, the shell end and 
the companion shell or conductor end against which the 
shell is abutted in assembly, make circumferential line 
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contact, substantially completely circular in extent at Said 
inside diameter. In a coax connector, one of the center 
conductor ends is formed or provided with a circumfer 
entially extending shell flange which terminates in a ta 
pered or knife-like edge that makes circumferential line 
contact with an axially tapered plug end on the other 
center conductor. The knife edge, in the case of a cir 
cular sectioned center conductor, has substantially the 
same diameter as the conductor so that the circular line 
contact has the same diameter as the conductor, or Sub 
stantially so. The plug or the embracing shell flange, 
preferably the latter, is axially slotted so as to yield ra. 
dially during assembly, the slotted element being formed 
of suitable resilient metal that has good electrical prop 
erties. When a solid dielectric is used between the in 
ner and outer conductors of the connector parts in a 
coaxial arrangement, the knife edged shell tube or flange 
is axially slotted so as to be compressed by the embrac 
ing solid dielectric and thereby held with the knife edge 
pressed firmly against the plug. Initial contact between 
the center conductor tube shell and the tapered plug oc 
curs on the tapered portion of the plug at a diameter 
somewhat less than the center conductor diameter, the 
resilient fingers formed by the sitting of the shell tube 
preferably being slightly pinched together radially be 
fore assembly and deformed so that the circle of the knife 
edge is slightly less in diameter than the center conduc 
tor. The parts are so arranged that when the conductor 
is fully assembled, the circular line contact of the knife 
edge is on the tapered portion of the plug at a diameter 
substantially equal to that of the inner conductor, 
The principles of the invention as briefly outlined above 

are illustrated in a connector structure used to join one 
component of a high frequency electrical circuit to a co 
axial line. Other applications of the invention are in 
tended and will be apparent. The particular circuit com 
ponent illustrated is a termination including a tapered 
horn embracing a cylindrical resistance, as disclosed in 
my copending joint application for United States patent 
Serial No. 692,116, filed August 21, 1946, now Patent 
2,552,707 dated May 15, 1951, of which the present 
application is a division. Reference is also made to 
United States Patent 2,663,753 dated December 22, 1953, 
entitled “Coupling Means for Coaxial Electrical Lines,” 
which describes and claims similar subject matter, such 
patent having been issued on a copending application. 
The device of the present invention provides connect 

ing means of separable parts between the conductors of 
a high frequency coaxial line and, by way of example, 
the members or parts of the line termination structure of 
the application referred to. Objects and advantages in 
addition to those outlined above will become apparent 
from the following detailed description of a suitable em 
bodiment of the invention made in connection with the 
accompanying drawings forming a part of the specifi 
cation. 

In the drawings: 
Figure 1 is an elevational view partly in section and 

with parts broken away, showing a line terminator or 
dummy antenna attached to a coaxial transmission line; 

Fig. 2 is a section taken substantially on the line 2-2 
of Fig. 1 and enlarged with respect thereto; 

Fig. 3 is a sectional detail showing the structure of 
the connector device between the line termination and 
the coaxial transmission line; and 

Fig. 4 is a fragmentary expanded elevational view 
partly in section, with parts broken away and with parts 
removed, showing the interfitting arrangement for mount 
ing the connector shells in the ends of the tubular outer 
conductors and the guide ring that embraces the meet 
ing ends of the shell connectors, this view being en 
larged with respect to the other figures. 
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Referring to the drawings by numerals of reference 
which indicate like parts throughout the several views, 
the illustrative enbodiment of the present invention is 
shown as a connector between a coaxial transmission line 
of conventional character and the termination of the 
application referred to. The termination includes a hol 
low cylindrical resistor member indicated generally by 
the numeral 1, enclosed in or surrounded by a tapered 
metal housing or shell 2. The housing, of circular cross 
section throughout its length, is concentric to the resis 
tor and is of trumpet or horn shape. Y 
The small diameter end of the housing may be formed 

with a relatively short cylindrical portion or throat 3 
which embraces one end of the resistor 1. A circular 
split clamping band 4 embraces cylindrical portion 3 of 
the housing adjacent the juncture of the housing and the 
inner resistor member. Longitudinal slots.5 in the cylin 
drical portion 3 of the housing, which permit limited 
expansion and contraction of the housing to accommo 
date slight variations in diameter of the resistor i, facili 
tate assembly in production. 
An inner connector member 4 is formed at one end 

with a tubular cylindrical element 15 which is telescopi 
cally received over the reduced diameter end portion of 
the resistor . The tubular element 15 has a relatively 
tight sliding fit over the end of the resistor so as to make 
electrical connection therewith and the parts may be sol 
dered together. The diameter of the smooth outer sur 
face of the tubular connector element 15 is substantially 
equal to that of the carbon film or other resistive coating 
on the resistor, thus effecting an electrical connection 
while maintaining substantially constant diameter, it being 
understood that in soldering the tubular element onto the 
reduced diameter end portion of the resistor any cracks 
and crevices between the end of the tubular element and 
the shoulder are filed. 
The inner connector 14 may be formed of copper, brass 

or similar metal of high conductivity and has a tapered 
central body portion with an outwardly directed smooth 
conical face. At the end of the connector opposite the 
tubular element 5 is a cylindrical conductor element 7 
of less diameter than the tubular connector 15. The con 
rector member 14 may be formed in one piece by cast 
ing or by turning from bar stock, the cylindrical tubular 
end portion 5 and the conductor element 7 being inte 
gral with the tapered body portion. 
The large diameter end of the housing or horn 2 is 

telescopicaliy received within a conductive cylindrical 
shell i3 which may be in the form of a brass or copper 
tube of liniform circular cross section. A tapered wedge 5 
Sleeve i9 embraces the large diameter end of the horn 
casing 2 and is received in the angle between the horn 
and the cylindrical sleeve i8 to guide the latter in lon 
gitudinal Cr axial sliding movement over the horn and 
to maintain the parts in correct alignment. 

Disposed about the connector member 14 in concentric 
relation thereto and telescopically received in one end of 
the conductive shell 8 for sliding engagement therewith 
is an outer connector member 29. This outer connector 
26 is formed with an internally tapered conical end ele 
ment or portion 2; which is disposed concentrically about 
the tapered body of the inner connector 24 in confront 
ing relation to the conical face 5 of the inner connector. 
A solid dielectric tube 27 fills the annular space be 

tween the cylindrical element 7 of the inner connector 
member and the confronting cylindrical face of the outer 
connector member. This tubular dielectric may be poly 
ethylene or such other compound having known dielectric 
properties as is customarily employed in making solid 
dielectric coaxial cables. 

In the transition Zone of the connector assembly, that 
is, in the region of the conical faces of the connector 
members the solid dielectric tube 27 progressively changes 
or is reduced and tapered in cross sectional area. The 
dielectric material has its maximum cross section in the 
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region of the cylindrical conductor elements 17 and 20. 
In the assenbly of the line structure the horn or cas 

ing 2 is placed over the resistor 1 and positioned so that 
the line of connection between the carbon film and a con 
ductive band painted on the carbon coating of the resistor 
at one end lies substantially in the plane of the large 
diameter circular end edge of the casing 2. The resistor 1. 
and the horn or casing are retained in this adjusted posi 
tion by tightening screw 31, which locks the clamping 
ring 4 about the small diameter end of the horn, holding 
the latter tightly about the end of the resistor 1 and mak 
ing positive electrical contact between the internal surface 
of the horn or casing and a band of conductive metal 
paint on the other end of the resistor. 
The tubular dielectric 27 and the outer connector 

member 2i are assembled over the inner connector mem 
ber 14 and adjusted so that the ends of the several coni 
cal or tapered surfaces are disposed in a common plane. 
The sleeve i3 is placed over the horn or casing 2 and 
the wedging sleeve 19 adjusted to align the parts. A 
clamping band 32, fitted with tightening screw 34, is 
applied about the shell 58 to hold the latter in tight 
embracing relation about the connector member 20. 
Subsequently, the parts are soldered or brazed together. 
The "dummy' antenna or line terminator is assembled 

to a coaxial high frequency line comprising outer con 
ductor 36 and inner conductor 37. The cylindrical face 
25 of the outer connector member 20 and the cylindrical 
element 7 of the center conductor are designed with 
internal and external diameters respectively equal to 
corresponding diameters of the coaxial line elements 36 
and 37. Between the conductors 35 and 37 of the line 
is a solid dielectric tube 33 which is preferably of the 
Sarne material as the solid dielectric tube 27. 
The end of the in ther conductor element 17 is formed 

into a thin Sectioned circular shell portion 39 which re 
ceives a tapered or conical plug portion 40 formed on 
the extreme end of the inner conductor 37 of the coaxial 
line. The shell portion 39 is of the same outer diameter 
as the conductor 7. A nuber of axial slots 41 open 
ing through the end of the shell portion 39 provide later 
ally flexible fingers 42 arranged in a cylinder for simul 
taneous yielding contact with the tapered plug portion 49 
Substantially at the maximum diameter of the latter which 
is the diameter of the inner conductor of the coaxial line. 
Electrical connection is thus established between the cir 
cular knife edge and the tapered plug end substantially 
at a circular line contact located intermediate the axial 
limits of the tapered portion 46 of the conductor 37 but 
Substantially at the outer diameter of such conductor. 
The end of one of the center conductors is resilient and 
deformable to provide for expansion and contraction 
thereof So that the line contact between the conductors 
travels along the tapered end 49 as such tapered con 
ductor plug end moves into and out of the socket of 
the conductor 17 in assembling and adjusting the struc 
ture. 
The Solid dielectric 27 in the connector assembly com 

pressively abuts the ends of the dielectric 33 of the coaxial 
line and the line of abutment, indicated at 43, is disposed 
Substantially in the plane of the ends of the flexible finger's 
42. The tapered plug portion 46 on the end of the inner 
conductor of the coaxial line extends beyond the end of 
the said dielectric tube 38. 

in assembling the line termination with the coaxial 
line, the ends of the flexible fingers 42, formed with 
knife or tapered edges, make line contact with the inner 
conductor 37 approximately at the base end cf the tapered 
plug portion 40 thereof and substantially at the diameter 
of the conductor. Thus the connection provides a sub 
stantially continuous conductor of uniform diameter and 
the transition between the inner condictors 17 and 37 
is effected Smoothly at a substantially circular line con 
tact and without abrupt diameter change. 
The ends of the solid dielectric tubes 27 and 38 project 
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axially beyond the outer connector member 20 and the 
Outer line conductor 36, respectively, so that confronting 
end faces 45 and 46 of the cuter conductors are disposed 
in spaced, confronting relation when the solid dielectric 
tubes are in abutment. At the ends of the outer con 
ductors 23 and 36, thin contact shell elements 47 and 48 
of metal such as brass, silver or copper, are received in 
embracing relation about and substantially flush with 
the ends of the dielectric tubes 27 and 38 respectively. 
These shells are fitted into shallow recesses formed in 
the interior faces of the outer conductors and abut cir 
cumferential shoulders interiorly of the conductors. The 
internai diameter of the shells is approximately equal to 
that of the conductors so as to provide smooth con 
tinuous internal conductive surfaces. 

In assembling the line elements the shells 47 and 48 
are brought into end-to-end abutting relation to effect a 
positive electrical connection between the outer con 
ductors of the structure, such connection being substan 
tially continuous throughout the entire circumferential 
extent of the shells and being made along a line having 
a diameter approximately that of the internal faces 25 
and 44 of the outer conductors. To insure the making of 
the electrical connection at the diameter of the outer 
conductors, the meeting end edges of the shells 47 and 
48 are beveled at Si about their outer end edges. 
A guide ring 49 embraces the portions of the shells 47 

and 43 which are disposed in the space between the 
confronting faces 45 and 46 of the outer conductors. 
The ring 49 is of less width than the space separating 
the confronting faces 45 and 46 of the outer line con 
ductors so as to provide clearances which permit positive 
abutment of the contact shells. This guide ring is freely 
slidable on the shells and besides guiding them into con 
tact it serves as a reinforcement to resist collapse of the 
shells under axial compression. 

External threads 58 are formed adjacent the ends of 
the outer conductors 20 and 36 so that a threaded cou 
pling sleeve 52 may be employed to secure the conduc 
tors together. The coupling sleeve 52 is threaded at one 
end over less than half its axial length and at its other 
end is formed with a circumferentially extending inwardly 
directed radial flange 54 which is engageable behind a 
circumferential shoulder 53 at the end of the threaded 
portion of one of the outer conductors. 

This coupling arrangement, wherein each outer con 
ductor has a threaded end portion terminating at an 
inwardly directed radial shoulder, provides for inter 
changeable connectors in coaxial lines. Each threaded 
line end has a shoulder corresponding to the shoulder 53 
and is fitted with a threaded coupling sleeve correspond 
ing to the sleeve 52. In assembling coaxial lines so con 
structed, the coupling sleeve for either of the line ends 
may be employed to secure the parts together, the unused 
sleeve remaining idle and not being shown in the drawings. 

During assembly, the parts are initially guided into 
correct relative position by the interfitting relation of the 
tapered plug end 40 received in the socket provided by the 
fingered shell portion 39 of the inner conductor 17. As 
the parts are moved into final position, the guide ring 
49, cooperating with the beveled ends 51 of the contact 
shells 47 and 43, guides the latter into abutting relation. 
Tightening of the coupling sleeve 52 draws the parts 
firmly together, compressing the abutting end faces of 
the dielectric tubes 27 and 38, the dielectric being con 
fined between the contact shells 47 and 48 and the inner 
conducting means. The incompressible character of the 
solid dielectric material acts to force the flexible fingers 
42 of the inner conductor 7 tightly against and into 
positive electrical conducting relation to the inner con 
ductor 37 of the coaxial line. 
The principles of the present invention may be utilized 

in various ways, numerous modifications and alterations 
being contemplated, Substitution of parts and changes in 
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6 
construction being resorted to as desired, it being under 
stood that the embodiment shown in the drawings and 
described above is given merely for purposes of explana 
tion and illustration without intending to limit the scope 
of the claims to the specific details disclosed. 
What I claim and desire to secure by Letters Patent 

of the United States is: 
1. In a coaxial line coupling structure or the like, a 

pair of Substantially rigid tubular conductors disposable 
in end to end relation and having externally threaded end 
portions, internally threaded sleeve means embracing the 
threaded portions of the conductors for relative rotation, 
the sleeve means being arranged upon such relative rota 
tion to draw the conductors together, axially directed 
substantially cylindrical relatively thin shell flanges being 
in edgewise abutment with one another and on the ends 
of the conductors, said shell flanges having substantially 
cylindrical outwardly directed gaide surfaces of less di 
ameter than the root diameter of the threads on the 
respective conductors having such guide surfaces, and 
guide ring means received embracingly about the guide 
surfaces of the shell flanges, said ring means having a sub 
stantially cylindrical inwardly directed face slidable tele 
scopically over the shell flange surfaces to pilot the con 
ductors into aligned relation as the latter are drawn to gether. 

2. In a coaxial line coupling structure or the like, a 
pair of substantially rigid tubular conductors disposable 
in end to end relation and having externally threaded end 
portions, internally threaded sleeve means embracing the 
threaded portions of the conductors for relative rotation, 
the sleeve means being arranged upon such relative rota 
tion to draw the conductors together, axially directed 
Substantially cylindrical relatively thin shell flanges on the 
ends of the conductors, said shell flanges having substan 
tially circular end faces disposed in confronting relation 
and substantially cylindrical outwardly directed guide sur 
faces of less diameter than the root diameter of the 
threads on the respective conductors having such guide 
surfaces, and guide ring means received embracingly 
about the guide surfaces of the shell flanges, said ring 
means having a substantially cylindrical inwardly directed 
face slidable telescopically over the shell flange surfaces 
to pilot the conductors into aligned relation and the end 
faces into abutting relation as the conductors are drawn together. 

3. In a coaxial line coupling structure or the like, a pair 
of Substantially rigid tubular conductors disposable in 
end to end relation and having externally threaded end 
portions, internally threaded sleeve means embracing the 
threaded portions of the conductors for relative rotation, 
the sleeve means being arranged upon such relative rota 
tion to draw the conductors together, axially directed sub 
stantially cylindrical relatively thin shell flanges on the 
ends of the conductors, said shell flanges being in edge 
wise abutment with one another and having substantially 
cyclindrical outwardly directed guide surfaces of less 
diameter than the root diameter of the threads on the 
respective conductors having such guide surfaces, guide 
ring means received embracingly about the guide surfaces 
of the shell flanges, said ring means having a substantially 
cylindrical inwardly directed face slidable telescopically 
over the shell flange surfaces to pilot the conductors into 
aligned relation as the latter are drawn together, a pair 
of center conductors, and solid dielectric bodies support 
ing the center conductors co-axially in the tubular con 
ductors, the dielectric bodies abutting one another sub 
stantially in the plane of abutment of the shell flanges. 

4. In a coaxial line coupling structure or the like, a 
pair of Substantially rigid tubular conductors disposable 
in end to end relation and having externally threaded end 
portions, internally threaded sleeve means embracing the 
threaded portions of the conductors for relative rotation, 
the sleeve means being arranged upon such relative rota 
tion to draw the conductors together, axially directed 
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substantially cylindrical relatively thin shell flanges on 
the ends of the conductors, said shell flanges having sub 
stantially circular end faces disposed in abutting relation 
and substantially cylindrical outwardly directed guide 
surfaces of less diameter than the root diameter of the 
threads on the respective conductors having such guide 
Surfaces, guide ring means received embracingly about 
the guide surfaces of the shell flanges, said ring means 
having a substantially cylindrical inwardly directed face 
slidable telescopically over the shell flange surfaces to 
pilot the conductors into aligned relation and the end 
faces into abutting relation as the conductors are drawn 
together, a pair of center conductors, and solid dielectric 
bodies supporting the center conductors coaxially in the 
tubular conductors, the end faces of the shell flanges 
being in abutment in a plane substantially normal to the 
axis along which the conductors are drawn together and 
the dielectric bodies being disposed one in each tubular 
conductor and having substantially flat confronting faces 
Substantially abutting in the plane of abutment of the 
circular end faces. 

5. in a coupling assembly for a high frequency elec 
trical line comprising separable parts each having inner 
and outer coaxial conductors separated by solid dielec 
tric material and means for holding the parts in assem 
bled end to end relation, the combination of a tapered end 
portion on one of the conductors of one part, a plural 
ity of fingers on the end of the corresponding conductor 
of the other part, the fingers having extreme end edges 
positioned to yieldingly engage the said tapered end por 
tion Substantially in a circular line contact Surrounding 
the latter upon drawing together of the parts in assem 
bly, one side of each finger being disposed compressive 
ly against the dielectric material, and thin cylindrical 
ring means carried by the other conductors of the parts, 
said ring means being arranged to be brought into aligned 
end to end abutting relation in assembly for establishing 
the electrical connection therebetween, and said ring 
means also being disposed to embrace and confine the 
solid dielectric material in the annular space between 
the inner and outer conductors of the assembled coupling. 

6. In a high frequency electrical line coupling assem 
bly of separable parts the combination of means for 
drawing and holding the parts together in assembled re 
lation, a relatively thin sectioned Substantially cylindrical 
contact ring carried by one part and having a circular 
edge face disposed in edgewise abutment with the other 
part in the establishment of a circular contact in a plane 
normal to the axis of the assembly, the contact ring be 
ing positioned on the one part to be drawn axially into 
said edgewise abutment during assembly, and means hav 
ing centering connection with the other part and dis 
posed on the outside of and embraced about the contact 
ring in sliding relation for holding the contact ring and 
the other part in axial alignment. 

7. A high frequency electrical line coupling assembly 
comprising separable parts each having inner and outer 
coaxial conductors, means for drawing and holding the 
parts together in assembled relation, a tapered plug end 
on one and a recessed socket on the other of the inner 
conductors, the plug end being received within the socket 
end to serve as primary centering means during initial 
assembly, ring contact means carried by the outer con 
ductors and adapted to establish a substantially circular 
end to end abutment contact between the outer conduc 
tors of the parts, and means engaging the ring contact 
means for relative axial sliding movement and adapted 
to guide the parts into said end to end abutment to serve 
as secondary centering means during final assembly. 

8. In a coaxial line coupling structure or the like, tu 
bular conductors disposed in end to end relation and 
having spaced confronting end faces, at least one of the 
conductors having at its end a circumferentially extend 
ing axially directed shell of relatively thin sectioned con 
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ductive material, the shell being of greater length axial 
ly of the structure than thickness radially and being gen 
erally of less radial thickness than either of the conduc 
tors, said shell and at least one of the conductors hav 
ing inside Surfaces of Substantially the same curvature 
radius, sleeve means embracing and having connection 
with the conductors for drawing the latter together end 
Wise in assembly to compress the shell axially therebe 
tween and to hold the conductors in said end to end re 
lation with the shell abutting the other shell or the end 
of a conductor, and guide ring means substantially sur 
rounded by the sleeve means and embracing the shell to 
reinforce the latter against collapse, the ring means be 
ing held against radial shifting relative to the conductors 
and disposed in the space between the confronting end 
faces of the conductors and having a substantially cylin 
drical inside surface slidable axially over and relative 
to the shell for guiding the conductors together in as 
Sembly. - 

9. In a coaxial line coupling structure or the like, a 
pair of substantially rigid tubular conductors disposable 
in end to end relation and having externally threaded 
end portions, internally threaded sleeve means embracing 
the threaded portions of the conductors for relative rota 
tion, the sleeve means being arranged upon such relative 
rotation to draw the conductors together, means on the 
ends of the conductors providing substantially cylindrical 
outwardly directed guide surfaces of less diameter than 
the root diameter of the threads on the respective con 
ductors having such guide surfaces, said guide surface 
means being formed with radially narrow circular end 
faces contiguous to the surface generated by the internal 
surfaces of the conductors and arranged to be brought 
into axial abutment when the conductors are drawn to 
gether to establish circular abutment contact between 
the conductors, and guide ring means receivable embrac 
ingly about the guide Surfaces of the conductors, said 
ring means having a substantially cylindrical inwardly 
directed face slidable telescopically over the conductor 
guide surfaces to pilot the conductors into aligned rela 
tion as the circular end faces are drawn together into 
abutment. 

10. In a coaxial line coupling structure or the like, a 
pair of substantially rigid tubular conductors disposable 
in end to end relation, said conductors being formed 
with internal cylindrical coaxial conductive surfaces and 
having externally threaded end portions, internally 
threaded sleeve means embracing the threaded portions 
of the conductors for relative rotation, the sleeve means 
being arranged upon such relative rotation to draw the 
conductors together, means on the ends of the conductors 
providing substantially cylindrical outwardly directed 
guide surfaces of less diameter than the root diameter of 
the threads on the respective conductors having Silch guide 
surfaces, said guide surface means on the conductors 
being formed with substantially circular end faces con 
tiguous to the internal conductive surfaces of the con 
ductors, the end faces being radially narrow and disposed 
in abutment in a plane Substantially normal to the axis 
of the cylinder defined by the guide surfaces, and guide 
ring means receivable embracingly about the guide Sur 
faces of the conductors, said ring means having a sub 
stantially cylindrical inwardly directed face slidable tele 
scopically over the conductor guide Surfaces as the con 
ductors are drawn together to pilot the conductors into 
aligned relation and the end faces into abutinent. 
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