
-1- "COAXIAL PLUG AND JACK CONNECTORS" 1        This invention relates to
electrical connectors and more particularly to coaxial plug and jack
connectors. Minature coaxial connectors terminated to small diameter
coaxial cables are being used to interconnect 5   electronic equipment.
The coaxial connector disclosed in US Patent No. 4 377 320 is such a
connector, but it is not suitable for high frequency RF applications where
space requirements exist because of its large diameter front end which
prevents it being used and 10  because the contact between outer contact
members has a long path due to the spring contact which renders it
unsuitable for high frequency applications. Another miniature coaxial
connector in US Patent Nos 3 745 514 and 4 017 139 discloses a complicated
15   structure to achieve a positive connection between matable male and
female members. Many parts are needed in these connectors to make the
positive connection between the matable members and this results in higher
priced connectors. 20        According to the present invention a coaxial
connector comprises matable plug and jack connector members; said plug
connector member including an inner shell member, an outer shell member and
a die- lectric member carrying a center contact member, 25   said inner
shell member having a large diameter section and a small diameter section,
said dielectric member being secured within said large diameter section,
said center contact member having a bore to receive an exposed end of a
center conductor of a coaxial 30   cable therein while an exposed outer
conductor of the coaxial cable is positioned onto said small diameter
section, said center contact member being crimpable onto the center
conductor end, said outer shell member  



having a large diameter section and a smaller diameter section, the large
diameter section of the outer shell member extending about the large
diameter section of the inner shell member and having a forwardly 5
extending hood section extending beyond the inner shell including an
internal latching groove and extending coaxially about a pin contact
section of said center contact, and the smaller diameter section of the
outer shell member extending about and being crimpable 10   the smaller
diameter section of the inner shell member to connect the outer conductor
therebetween; said jack connector member including a shell means and a
dielectric means carrying a center contact means, said shell means having
bore means in which tubular 15   section means  of said dielectric means is
disposed and secured therein, spring contact members extending outwardly
from said shell means and being spaced from and coaxial with respect to
said dielectric means as they extend therealong, free ends of said 20
spring contact members having radiussed projections, said dielectric means
having a bore therethrough in which a receptacle section of said center
contact means is secured; said center contact member of the plug connector
member extends along said bore of 25   said dielectric means and is
arranged so that said pin contact section of the plug connector
electrically connects with said receptacle section and said radiussed
projections of said spring contact members of the jack connector member are
disposed in said internal 30   latching groove of hood section forming an
electrical connection therebetween and latching said plug and jack
connector members together when the connector members-are mated with each
other.  



-2a- 1        The invention will now be described, by way of example, with
reference to the accompanying partly diagrammatic drawings, in which:-
Figure 1 is a perspective view of an electronic 5   module having jack
connector members connected thereto and plug connector members terminated
to coaxial cables; one plug connector is connected to the jack connector
while the other plug connector is disconnected from the jack connector. 10
Figure 2 is an exploded perspective view of components to form a contact
assembly of the plug connector member. Figure 3 is a perspective view of
the contact assembly of Figure 2 in an assembled condition. 15
Figures 4 through 6 illustrate the termination of a plug connector member
to a stripped end of a coaxial cable. Figure 7 is a perspective exploded
view of compon- ents to form a jack connector member. 20        Figure 8 is
a perspective view of the jack connector member in an assembled condition.
-3- FIGURES 9 and 10 ate cross-sectional views of the plug and jack
connector members prior to and in matable engagement. FIGURE 11 is a part
cross-sectional view showing an alternative embodiment. 5        Coaxial
connector 10 of the present invention as shown in Figures 1, 9, and 10
includes a plug connector member 12 as shown in Figures 1, 6, 9, and 10,
and a jack connector member 14 as shown in Figures 1, 8. 9, and 10. Coaxial
connector 10 is 



used to terminate miniature coaxial cable 16 via plug connector 10   member
12 which is then matably connectable with jack connector member 14 mounted
onto a metal can 18 of an electronic module 20.  The electronic module 20
typically contains microstrip circuitry on a substrate which Is grounded to
metal can 18, with a center contact of jack connector 14 electrically
connected to a 15  signal path of the substrate. Figures 2 through 6 are
directed to plug connector member 12 and the termination thereof onto
coaxial cable 16. As shown in Figures 2 and 3, a contact assembly 22
Includes an inner shell member 24, a dielectric member 26, and a center
contact member 20   28.  Inner shell member 24 is a drawn metal part which
has a large diameter section 30 and a small diameter section 32. Dielectric
member 26 is molded or machined from a suitable plastic material and has a
profiled bore 34 extending therethrough in which center contact member 28
is disposed with 25   annular flange 36 of center contact member 28 being
disposed in an enlarged outer end 38 of profiled bore 34 against stop
surface 40 with tapered annular barb 42 biting Into the material of
dielectric member 26 thereby securing center contact member 28 In position
in bore 34 of dielectric member 26 as shown in 30   Figures 9 and 10.
Alternatively, as shown in Figure 11, flange 36 can be located toward the
front end of center contact member 28 and the back end 41 of contact member
28 can be flared enabling center contact 28 to be forced into bore 34 with
flange 36 disposed against the surface In enlarged front end 39 of bore 35
34 and the flared end disposed within enlarged end 38. This    -4-
arrangement would not use barb 42.  After center contact member 28 has been
secured in position in bore 34 of dielectric member 26, this assembly is
then inserted into large diameter section 30 of inner shell member 24 and
is secured therein by 5    spaced detents 44 formed in large diameter
section 30 which are 



depressed into dielectric member 26 as shown in Figures 9 and 10. This then
forms center and outer contact assembly 22 which is ready to be terminated
onto exposed ends of a center conductor 46 and outer conductor 48 of a
stripped end of coaxial 10  cable 16 as shown in Figures 4 and 5. Outer
shell member 50 is a drawn part and includes a larger diameter section 52
and smaller diameter section 54. An internal annular groove 56 is located
in larger diameter section 52 and a bell mouth 58 is located at the forward
end of larger 15   diameter section 52. In assembly as shown in Figures 4
through 6, outer shell member 50 is positioned onto miniature coaxial cable
16, exposed center conductor 46 and insulation sheath 60 surrounding center
conductor 46 are disposed within center and outer contact 20  assembly 22
with center conductor 46 being positioned within a bore 62 of center
contact member 28, insulation sheath 60 being disposed within small
diameter section 32 and exposed outer conductor 48 is disposed onto small
diameter section 32. An inspection hole 64 is located in center contact
member 28 to make 25   certain that center conductor 46 Is properly
disposed within bore 62 whereafter a crimping tool (not shown) Is used to
crimp center contact member 28 onto center conductor 46. Outer shell member
50 is then moved along cable 16 into engagement with inner shell member 24
with larger diameter section 52 engaging 30. large diameter section 30 and
extending therealong, smaller diameter section 54 extending along small
diameter section 32 and outer conductor 48 thereon with the outer end of
smaller diameter section 54 extending along a stripped end of outer
insulating jacket 66. The crimping tool is then used to center 35   and
position center and outer contact assembly 22 with respect    -5-. to outer
shell member 50 whereafter smaller diameter section 54 is crimped onto
small diameter section 32 thereby electrically and 



mechanically connecting outer conductor 48 therebetween, the crimp
configuration being of the hexagonal configuration but it 5   can take
other forms as desired.  The part of smaller diameter section 54 engaging
outer insulating jacket 66 as shown in Figure 10 provides a strain relief
for cable 16. Outer shell member 50 electrically connected to inner shell
member 24 defines an outer contact member of plug connector member 12 and
the section of 10  larger diameter section 52 of outer shell member 50
containing internal annular groove 56 and bell mouth 58 Is a hood section
68 that is spaced from and extends coaxially with respect to center contact
member 28. The front end of center contact member 28 has a pin contact
section 70. 15        Figures 7 through 10 illustrate jack connector member
14 which includes a shell member 72, a dielectric member 74, and a center
contact member 76. Metal shell member 72 has a bore 78 which terminates at
an inwardly-directly annular flange 80. Serrations 82 extend along an
exterior surface of shell member 20   72 from outwardly-directed annular
flange 84.  Arcuate-shaped spring contact members 86 extend outwardly from
flange 84 coaxial with respect to bore 78. Outwardly-directed radiussed
projections 88 are located at the free ends of spring contact members 86.
25        Dielectric member 74 is molded or machined from a suitable
plastic material and has a bore 90 extending therethrough which includes a
first section 92 and a second section 94 which is of smaller diameter than
first section 92. Dielectric member 74 is formed so as to have a first
tubular section 96, a second tubular 30   section 98, a third tubular
section 100, and an annular flange 102 at the front end.  First and third
tubular sections 96 and 100 have substantially the same diameter which is
smaller than the diameter of second tubular section 98 while annular flange
102 has a tapered surface 104.    -6- 



Center contact member 76 is a stamped and formed member from a suitable
metal and includes a tubular section 106 extending through second section
94 of bore 90 and arcuate-shaped contact sections 108 disposed within first
section 5   92 of bore 90. Forwardly-directed lances 110 In tubular section
106 bite into the material of dielectric member 74 when center contact
member 76 is inserted into bore 90 thereby preventing center contact member
76 from being pushed out of the front end of dielectric member 74 and a
transition section 112 of center 10  contact member 76 engages a stop
surface 114 In bore 90 limiting the movement of center contact member 76
within bore 90. With center contact member 76 secured in bore 90 of
dielectric member 74, this assembly is then inserted Into bore 78 of shell
member 72 with second tubular section 98 being disposed 15  in bore 78
against annular flange 80 and first tubular section 96 is forcefully pushed
through the opening extending through flange 80 thereby deforming tubular
section 96 by forming an annular groove therein and securing dielectric
member 74 In position in shell member 72 as illustrated in Figures 9 and 10
20  thereby completing the assembly of jack connector member 14. As can be
discerned, spring contact members 86 extend outwardly from tubular section
100 of dielectric member 74 so as to be movable toward tubular section 100
when mated with plug connector member 12.  Annular flange 102 protects
radiussed 25   projections 88 of spring contact members 86 and tapered
surface 104 serves as a guide to guide plug connector member 12 In matable
engagement with jack connector member 14. Jack connector member 14 is
inserted Into hole 116 in metal can 18 with serrations 82 biting into the
metal to mechanically 30   and electrically connect shell member 72 to the
metal can, flange 84 limiting the movement of shell member 72 into hole
116. Tubular section 106 of center contact member 76 is electrically
connected to signal paths or conductors of the circuitry on the substrate
in metal can 18 and jack connector member 14 is now 35   ready to be
electrically connected with plug connector member  



-7- 12.  Hood section 68 moves along radiussed projections 88 of spring
contact members 86 causing them to be biased inwardly towards tubular
section 100 while center contact member 28 moves along bore 90 of
dielectric member 74 with pin contact 5    section 70 electrically mating
with spring contact sections 108 and radiussed projections 88 coming to
rest in internal latching annular groove 56 thereby electrically connecting
the outer contact members of plug connector member 12 and jack connector
member 14 represented by hood section 68 of outer shell member 10  50 and
spring contact members 86 of shell member 72 while center contact members
28 and 76 are electrically connected via pin contact section 70 and contact
sections 108. The conductive paths between outer contact members 50 and 72
is short because of the contact being made by radiussed projections 88
disposed 15   within latching groove 56 which enables the coaxial connector
to be utilized for high radio frequency applications. Bell mouth 58,
tapered surface 104, and radiussed projections 88 enable the connector
members 12 and 14 to be mated with smaller insertion forces than extraction
forces required to disconnect them.  If 20   desired, the outer end of jack
connector member 14 can be configured to be crimpably connected onto center
and outer conductors of a miniature coaxial cable in a similar manner to
that of plug connector member 12.    -8- CLAIMS 1.   A coaxial connector,
comprising matable plug and jack connector members; said plug connector
member including an inner shell member, an outer shell member and a
dielectric member carrying a center contact 5   member, said inner shell
member having a large diameter 



.section and a small diameter section, said dielectric member being secured
within said large diameter section, said center contact member having a
bore to receive an exposed end of a center conductor of a coaxial 10
cable therein while an exposed outer conductor of the coaxial cable is
positioned onto said small diameter section, said center contact member
being crimpable onto the center conductor end, said outer shell member
having a large diameter section and a smaller diameter 15   section, the
large diameter section of the outer shell member extending about the large
diameter section of the inner shell member and having a forwardly extending
hood section extending beyond the inner shell including an internal
latching groove and extend- 20   ing coaxially about a pin contact section
of said center contact, and the smaller diameter section of the outer shell
member extending about and being crimpable the smaller diameter section of
the inner shell member to connect the outer conductor therebetween; 25
said jack connector member including a shell means and a dielectric means
carrying a center contact means, said shell means having bore means in
which tubular section means of said dielectric means is disposed and
secured therein, spring contact members 30   extending outwardly from said
shell means and being spaced from and coaxial with respect to said
dielectric means as they extend therealong, free ends of said spring
contact members having radiussed projections, said dielectric means having
a bore therethrough 35   in which a receptacle section of said center
contact    means is secured; said center contact member of the plug
connector member extends along said bore of said dielectric means and is
arranged so that said 



pin contact section of the plug connector electrically 5   connects  with
said receptacle section and said radiussed projections of said spring
contact members of the jack connector member are disposed in said internal
latching groove of hood section forming an electrical connection
therebetween and latching said plug and 10   jack connector members
together when the connector members are mated with each other. 2.   A
coaxial connector as set forth in claim 1, wherein said shell means has a
securing section including a serrated surface to be disposed in a hole in a
15   ground plane making electrical and mechanical connection therewith and
a flange to limit movement of the securing section in the hole. 3.   A
coaxial connector as set forth in claim 1, wherein said dielectric means
has an annular flange 20   at a front end, said annular flange including a
tapered surface to guide the mating of the plug and jack connector members.
4.   A coaxial connector as set forth in claim 1, wherein said smaller
diameter section of said outer 25   shell member will extend along a
portion of an outer insulating jacket of the coaxial cable when the smaller
diameter section is crimped onto said small diameter section of said inner
shell member to provide a strain relief for the coaxial cable. 30   5.   A
coaxial.connector as set forth in claim 1, wherein said shell means has an
inwardly-directed flange means disposed in groove means in said dielectric
means securing said dielectric means in said shell means. 6.   A coaxial
connector substantially as described with 35   reference to the
accompanying partly diagrammatic drawings.    


