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ABSTRACT: An electrical connector assembly adapted for
use with a coaxial cable to provide improved gripping of said
coaxial cable.

S

22
¢ Cos 7[00/ /1 a2
/\/j 7,
NN

£ NANNAANT SRS
72 T

N %’ /R

N |

7.52 /L <3




3,634,815

PATENTED JaN11 972

Dea
mmwﬁ
LS
AR
VS(W
ER
I¢3
/RU
NN
393
S~
jaa]
oL 08
ww%mlmm 28 og
L/ Nm\\ M
e I Nl
M N N\ ., NP 0c o
A /
AN 5 c. g, p 9
— % i i
B~ e NN\ =\ N os
: / \/// ’I-lvm mm Nl\\
=== \\\% /,,/.wh
A / //
2t 87/ 9p/0% | 599 L 49 /wm
s9
ze ve 8L g9 08 g

"ATTORNEYS

y



1

CONNECTOR ASSEMBLY ADAPTED FORUSE WITH A
COAXIAL CABLE '

BACKGROUNDOF THE lNVENTlON

Coaxial connector assemblies are conventionally used to in-
terconnect two ends of coaxial ‘cable. Coaxial cable generally
consists of an*inner conductor, an outer ‘conductor circum-
ferentially disposed around the center conductor, a'cylindrical
dielectric occupying. the space -between the center and the
outer conductors, -and an -outer cylindrical jacket over the
outer conductor for its’ protection. The - outer conductor,
although in a few specific cases, may be made out of a solid
metallic tube, is usually woven out of fine metallic threads in
the form of a braid.

Because of-the rather delicate construction of the woven
metallic threads forming the braid conductor, the fastening
techniques of mechanically and electrically securing the braid
to the body orhousing of the coaxial connection have been, at
best, marginally satisfactory in terms of current specifications
being invoked by the users of the coaxial connector assem-
blies. More specifically, the manner in which and force with
which the connector assembly grips or clamps the ‘coaxial
cable has been responsible for the braid conductor breaking at
or near the point of contact with the connector assembly, and
generally speaking, lower than desirable gripping or holding
forces by the connector assembly of the braid conductor of
the coaxial cable have been experienced. ‘

Attempts to minimize, if not eliminate, these problems have
been numerous, as may be seen in the art. The present inven-
tion represents an improvément over U.S. Pat. No. 3,209,287
having the same assignee as this invention, and over the prior
art in that it corrects for the above mentioned problems.

SUMMARY OF THEINVENTION

Itis an object of this inverition to-provide an improved coax-
ial connector assembly. -

Itis an object of this invention to provide a coaxial connec-
tor assembly having improved ‘gripping characteristics with
respect to the coaxial cable connected thereto. )

Itis an object of this invention to provide a coaxial connec-
tor assembly having a frustoconical portion which cooperates
with a retainer means and a wedge means to clamp the jacket
and outer conductor of the coaxial cable therebetween.

It is an object of this invention to provide a coaxial connec-
tor assembly having a frustoconical portion against which a
retainer means, which carries a sleeve member containing a
resilient means, wedges the jacket and outer conductor of the
coaxial cable. .

It is an object of this invention to provide a coaxial connec-
tor assembly which includes an improved seal means between
said assembly and the coaxial cable which it carries.

Other objects and features of this invention will be apparent
from the following description of the connector assembly
taken in connection with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a sectional view of a coaxial connector assembly
and coaxial cable connected thereto.

FIG. 2 is a partially exploded view of the structure shown in
FIG. 1.

DETAILED DESCRIPTION OF THE INVENTION

Referring to FIGS. 1 and 2, therein is shown a coaxial con-
nector assembly 10 and a coaxial cable 12. The coaxial cable
12 is comprised of a center conductor 14, a dielectric separa-
tor member 16, an outer conductor (cable braid) 18, and a
jacket 20. The coaxial connector assembly 10 is comprised of
a housing 22, a coaxial insert 24, a retainer means 26, and a
wedge means 28 including a sleeve member 30 and a resilient
means 32,

The housing 22 has-a bore 34 with a flange 36 for receiving -

adielectric guide member 38. The dielectric guide member 38
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has a flange portion 40 which engages the flange 36 to posi-
tively locate the guide member 38, The guide member 38 has
a bore 42 to carry a conductive pin 44 which is soldered as at
46 to the center conductor 14. The pin 44 has an inspection
hole 48 to facilitate visual verification of the solder joint prior
to assembly. The pin 44 has a flange 50 which abuts a shoulder
52 of the guide member 38 to give the pin 44 a positive axial
position relative to the guide member 38 and housing 22. The
guide member 38 has another shoulder 56. The shoulder 56 is
radially aligned with flange 50 of the pin 44 to serve as an
abutment surface for the end of a guide member 58. The guide
member 58 has a bore 60 which is predetermined to snugly fit
around the outer diameter of the dielectric separator member
16 which separates the center and outer conductors 14 and
18, respectively. A conductive insert 62, having a stepped
inner bore 64 to mate with the guide member 58, is carried in
bore 65 and positively located against shoulder 66 of the hous-
ing 22. The conductive insert 62 includes a frustoconical pro-

20 Jection 68 which is wedged between the outer conductor 18
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and the dielectric separator member 16 before the pin 44 is
soldered to the center conductor 14. The conductive insert 62
may further include a groove 70 for receiving an annular seal
means 72 which creates-a moisture barrier between the dielec-
tric separator member 16 -and -the guide member 58. The
retainer means 26 has a bore 74 that allows it to fit tightly
around the outer periphery of the jacket 20 of the coaxial
cable 12. The bore 74 is, however, predetermined to allow
axial and radial movement of the retainer means 26 with
respect to the coaxial cable 12. The retainer means 26 has a
threaded portion 76 for threadable engagement with threaded
portion 78 of the housing 22. The retainer means 26 further
includes a bore 80 which carries the metal sleeve member 30
which, in turn, carries the resilient means 32. More specifi-
cally, the resilient means 32 is preferably made of an annulus
of plastic material or ' equivalent; for example,
Polypropethelene, Delrin, or Teflon may be used. The inner
periphery of the resilient means 32 also has a frustoconical
contour 82 to, as close as possible, match that of the
frustoconical projection 68. As may be seen in FIG. 1, the
outer conductor 18 and jacket 20 are sandwiched or wedged
between the frustoconical surface 82 of the resilient means 32
and the frustoconical projection 68 to lock the coaxial cable
12 ‘to the coaxial connector assembly 10. It is specifically
noted that when the retainer means 26 is threaded into the
housing 22 so as to have its flange 84 abut 4 shoulder 86 of the
housing 22, the resilient means 32 is compressed within the
sleeve member 30 to exert a rather large force against the

50 Jjacket 20 and outer conductor 18 to hold them firmly against
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the frustoconical projection 68. Further, it is noted that the
volume of the resilient means 32 is large when compared to
the volume of the jacket material 20 against which the
resilient means 32 exerts a force. Thus, as the jacket 20 ages
with time and takes (what is referred to in the art as) a set, or
tends to shrink, the previously compressed resilient means 32
expands to compensate for the jacket shrinkage and thereby
provides a relatively constant holding force by the coaxial
connector assembly 10 on the coaxial cable 12. The resilient
means 32 will likewise respond to compensate for deteriora-
tion or change in the jacket 20 due to exposure to high and
low temperature variations or other environmental condifions.
To further assist in immunizing the interior of the coaxial con-
nector assembly 10 from the environments in which it is
frequently used, seals 88, 90, and 92 are provided.

With regard to the assembly of the coaxial connector as-
sembly 10 with the coaxial cable 12; it is emphasized that
while the retainer means 26 is being threaded into the housing
22, relative rotation is maintainied between the retainer means
26 and the wedge means 28. The relative rotation is accom-
plished by providing a clearance between the outer periphery
94 of the sleeve member 30 and the bore 80 of the retainer
means 26, and by having smooth surface finishes on surface 96
of the sleeve member 30 and surface 98 of the retainer means
26. This relative rotation allows the wedge means 28 to remain
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in a fixed place and exert an axial clamping or gripping force
on the coaxial cable 12 while the retainer means 26 is being
threadably secured to the housing 22 which eliminates the
probability of twisting and tearing the outer conductor 18 and
jacket 20 during installation of the coaxial cable 12 with the
coaxial connector assembly 10. Another advantage of this in-
vention results from the fact that the retainer means 26 has the
flange 84 which upon assembly with the housing 22 abuts
shoulder 86 of the housing 22, thereby eliminating any
requirement to torque the retainer means 26 to a specific
predetermined value. In essence, the abutment of flange 84
and shoulder 86 automatically insure the proper holding force
of the wedge means 28 on the jacket 20 and outer conductor
18 of the coaxial cable 12.

While the specific details have been herein shown and
described, the invention is not confined thereto, as other sub-
stitutions can be made within the spirit and scope of the inven-
tion.

We claim:

1. An electrical connector adapted for use with a coaxial ca-
ble, said coaxial cable including an inner and an outer conduc-
tor separated by an insulator means and a jacket over said
outer conductor, said connector comprising:

a housing;

a coaxial insert suitably installed within said housing, said
coaxial insert including inner and outer conductors for
receiving, respectively, said inner and outer conductors
of said coaxial cable, said outer conductor of said coaxial
insert having a frustoconical projection;

retainer means operative connected to said housing;

wedge means carried within said retainer means to wedge
said jacket and said outer connector of said coaxial cable
to said frustoconical projection, said wedge means includ-
ing a sleeve member carried by said retainer means and
being generally cup-shaped and circumferentially free to
allow rotation of said retainer means relative to said
sleeve member, and resilient means carried in said sleeve
member and having an interior frustoconical surface for
locking said jacket and said outer connector of said coaxi-
al cable to said frustoconical projection; and

first seal means carried in an annular groove formed by said
retainer means, said sleeve member and said resilient
means.

2. The electrical connector, as recited in claim 1, further in-
cluding second seal means interposed between said retainer
means, said sleeve means, said resilient means and said coaxial
insert.

3. The electrical connector, as recited in claim 1, wherein
said resilient means is specifically shaped so that, when said
retaining means abuts said housing, said resilient means will
exert a sufficient force against said outer conductor and said
jacket of said coaxial cable to firmly hold the coaxial cable in
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place and, simultaneously, prevent damage to said coaxial ca-
ble.

4. In an'electrical connector for use with a coaxial cable
having inner and outer conductors, an insulating layer
between said inner and outer conductors, and an insulating
jacket surrounding said outer conductor:

an annular, electrically conductive housing;

a conductor pin within said housing for receiving said inner
conductor;

means insulating said conductor pin from the wall of the
housing;

an annular conical member disposed within said housing
between said insulating layer and said outer conductor,
said conical member being in electrical contact with the
wall of the housing;

a resilient annular member circumscribing said conical
member, said outer conductor and said jacket being
disposed between the outer circumferential surface of
said conical member and the inner circumferential sur-

face of said resilient annular member;
retaining means carried by said housing and movable rela-

tive thereto along the axis of the housing, said retaining
means and said housing having opposite abutment sur-
faces thereon;
said retaining means exerting an increasing axially directed
force on said resilient annular member as the abutment
surface on the retaining means is advanced toward the
abutment surface on the housing to compress said annu-
lar member axially to permit the latter to expand radially,
whereby said annular member exerts an increasing radial
force on said outer conductor and jacket to retain the
latter against the conical member;
the axially directed force exerted by the retaining means on
said resilient annular member being limited by the en-
gagement of the abutment surface on the retaining means
with the abutment surface on said housing to thereby
limit the radially directed force exerted by said resilient
annular member on said outer conductor and said insulat-
ing jacket to a predetermine maximum level;
said retaining means including a portion engaging the inner
circumferential surface of said housing; and
a sleeve circumscribing the outer circumferential surface of
said resilient annular member to limit radia! outwardly
“expansion of the latter to permit relative movement
between the retaining means and the housing;
said sleeve having an inwardly extending projection
between the end of said annular resilient member and
said retaining means; and
an annular seal disposed in the cavity defined by said in-
wardly extending projection, the retaining means, the end
of said annular resilient member and said insulating
jacket.
* * * * *




