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3,112,977 
(COAXAL CASSE CONNECTOR 

??es G. Log Fairfield, and Rocco J. Noschese, Roway 
tó CORRI a., assig Rors Éo ??y Corpo?, a corpg 
ration of New York Cofiatzafio of application Ser. RJo. 754,365, Sept. 30, 

1958. This application Jan. 11, 1962, Ser. No. 77,138) 
5 Chaims. (Cil. 339-177) 

This invention relates to electrical connectors and, more 
particularly, to electrical connectors for joining together 
coaxial electrical conductors. 

This application is a continuation of our application 
??????? No. 764,301, filed September 30, 1958, now aband 
OSGi. 

It is highly desirable that apparatuses utilizing high 
electrical frequencies be coupled with the same facility 
with which connections of low frequency apparatus are 
accomplished. However, the very nature of the energy 
used by high frequency apparatus requires high quality 
transmission lines or conductors such as coaxial cable or 
Shielded Wire conductors. In the past, electrical con 
lectors for joining coaxial cable have been extremely 
coinplicated. 

Most usually, Such coaxial or shielded wire conductors 
Were terminated by connections which required soldering 
the braid or outer conductors to the outer conductor ele. 
ments of a terminal connector and in a similar manner 
Soldering the inner conductor to the inner elements of 
the connector. The termial connectors which were at 
tached to the cable by soldering were then mated to re 
ceptacles or sockets in order to establish the eleutrical 
connection. The soldering of the cable to the terminal 
connector parts involved the handling of very small units 
which were joined together under awkward conditions and 
made the attachment of a single coaxial cable terminal 
tedious and time consuming. Moreover, any soldering 
of most coaxial cable is objectionable, for among other 
objections it carries the risk of heat transfer to the in 
Sulation of the cable, which is thus likely to be damaged 
due to the heat application, ruining the insulation and the 
transmission properties of the cable at the point so 
heated. 

In many forms of known coaxial connectors the outer 
conductor is coupled together by threaded metallic cou 
pling sleeves which are at ground potential and thus the 
Outer conductor connection is not insulated. 

in order to overcome some of the disadvantages of the 
above described connections, taper pin terminals have 
been utilized to join the inner conductor to an inner con 
ection within a panel and the panel is joined to the 

other cable conductor. However, such connections re 
quire special taper pin installation and removal tools. 
One of the objects of our invention, therefore, is to 

provide a coaxial cable connector in which the various 
component paris may be connected to the wire without the 
use of solder and then be snapped together to provide a 
coaxial cable or shielded wire connector which can be 
removed from an associated insulating housing. 
Another object of our invention is to provide an im 

proved coaxial cable connector that is easily and economi 
cally produced, which is sturdy in construction, which is 
highly efficient in its operation, and which may be easily 
disassembled. 
One of the features of our invention is the provision of 

a connector for joining coaxial cable or shielded wire 
transmission lines together in which the inner conductors 
are joined to inner contacts by mechanical means and 
are then snap fitted into coaxial relationship to the outer 
conductor contact elements which are then joined to the 
outer conductors of the cable. The outer contacts thus 
carry the inner contacts and are snap fitted within insu 
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lating housings. The insulating housing of the plug and 
receptacle portions fit together to complete the coaxial 
cable connection. 
The above mentioned and other features and objects of 

our invention will become more apparent by reference to 
the following description taken in conjunction with the 
accompanying drawings, in which: 

FIG. 1 is an exploded perspective view, partly in sec 
tion, of one form of a coaxial cable connector in accord 
ance with the principles of our invention; and 

FIG. 2 is a view in cross section of an electrical con 
nection using the coaxial cable connector of our inven 
tion. 

Referring to the drawing, wherein like reference char. 
acters designate like parts throughout the several views, 
a coaxial cable connector is shown which comprises a 
plug assembly 6 and a receptacle assembly 2. A coaxial 
cable i4, coinprising an inner conductor 16 and an outer 
conductor or shield 3 which are separated by an inner 
insulation 20 and covered by an outer dielectric insulation 
22, is joined to an inner female contact 24. The inner 
female contact or socket 24 has a conductor receiving 
portion 26 at one end for connecting it to the inner con 
ductor 6 of the coaxial cable 54. At the other end 28 
of the inner female contact 24 is provided socket means 
for nating the inner female contact 24 with a mating pin 
contact. Secured on the body of the inner female contact 
24 by a shoulder 32a and an opening 32b is a retaining 
spring 34. The inner female contact 24 is disposed with 
in an outer male contact member 36 and insulated there 
from by a dielectric lining 37. The outer male contact 
36 has a conductor contacting portion 38 at one end 
thereof which is here shown to be connected to the outer 
or shielded conductor 8 of the coaxial cable 24 by being 
disposed within the outer conductor 18 and having an 
outer malleable ring 49 disposed over the outer conductor 
23 of the coaxial cable 4. The outer conductor 18 is 
to be mechanically crimped between the outer ring 49 and 
the conductor contacting portion 33 of the outer male 
contact 36. Thus, the outer conductor or shield 3 is 
sandwiched between the outer ring 43 and the conductor 
contacting portion 38 of the outer male contact 36. The 
outer coaxial male contact 36 has at its other end 42 
means to contact and engage a mating socket contact. 
Disposed on the body of the outer coaxial male contact 36 
and between a pair of shoulders 44a and 44b is a retaining 
spring 46. The outer coaxial male contact 36 carrying 
the inner female contact 24 is arranged for disposition 
within a dielectric or insulating housing 48 of the recep 
tacle assembly 12. The dielectric housing 48 of the recep 
tacle assembly 12 is formed with a bore 50 therethrough 
having a constricted portion 5; providing a front locking 
shoulder 54 and a rear locking shoulder 56. The retain 
ing spring 46 has a projecting portion 46a which engages 
the front housing shoulder 54 while contact shoulder 44a 
abuts the rear housing shoulder 56; the retaining spring 
46, mounted on the outer male contact 36, cooperates 
with the shoulders 54 and 56 to retain the coaxial cable 
within the housing bore 50. The front portion 52 of the 
housing 48 includes a plug assembly receiving portion 
which fits in telescopic relation with the plug assembly 
18 to make electrical contact between the connector ele 
HlentS. 

In a similar manner the plug assembly 10 of the co 
axial connector comprises an inner male contact member 
58 having a conductor receiving end 66 and a mating 
contact engaging end 64. A retaining spring 62 is se 
cured on the contact body by a shoulder 63a and a recess 
63b. The retaining spring has a front projection 62a and 
a rear projection 62b. The coaxial cable 66 includes an 
inner conductor 68 separated by an inner dielectric 79 
from an outer conductor or shield 72 and is covered by 
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an outer dielectric insulation 74. The inner conductor 
68 is mechanically crimped to the conductor receiving 
end 60 of the inner male contact 53. The inner male 
contact 58 is then disposed within the outer coaxial fe 
male contact 76 and separated therefrom by a dielectric 
iining 7S having a bore and a constriction therein provid 
ing shoulders 75a and 75b. The outer coaxial female 
contact 76 is shown here to have a conductor contacting 
portion 73 which, together with an inner ring 86, sand 
wiches the outer conductor or shield 72 of the coaxial 
cable 66 and makes contact thereto. Obviously, the pre 
viously discussed arrangement at 33 and 48 of an inner 
contact portion and an outer ring may be used instead, 
and vice versa. The other end of the outer coaxial fe 
male contact 76 comprises a socket 82 which receives 
the outer coaxial male contact 36 when the connector of 
our invention is in use. Between the conductor contact 
ing portion 78 and the contact engaging portion 82 is a 
body portion 84 of the outer coaxial female contact 76 
and mounted in a recess on the body 34 is a retaining 
and contact pressure spring 83. The outer female co 
axial contact 76 and the inner male contact 58 are co 
axially disposed within a bore 39 through a dielectric 
housing 38. The bore 83 has a constriction therein 
which may be provided by a molded-in insert 90. The 
insert 90 has a diameter less than the diameter of the 
bore 89 providing shoulders 92 and 94 which cooperate 
with the retaining spring 86 mounted on the outer coaxial 
female contact 76 and shoulder 85b to secure the contact 
within the housing. The dielectric housing 88 has one 
end 9 designed to fit in telescopic relation to the end 52 
of the housing 48 to mechanically and electrically join 
the outer female contact 76 and the outer male contact 
36 and mechanically and electrically join the inner male 
contact 53 with the inner female contact 24 and thus 
complete the circuits between the coaxial cable 4 to the 
coaxial cable 66. 
To assemble the connector of our invention the coaxial 

cable 4 has the inner insulation 20 stripped back from 
the inner conductor 6. The inner conductor 6 is then 
inserted into the conductor receiving portion 26 of the 
inner female contact 24 and the conductor receiving por 
tion 26 is crimped or indented thereto as shown by the 
indents 27 and 29. The inner female contact 24 coupled 
to the inner conductor E6 is then inserted within the outer 
maie contact assembly 36. The outer male contact is 
crimped onto a dielectric lining 37 as shown by the crimps 
49. The crimps 49 maintain the axial relationship of the 
outer male contact 36 and the dielectric 37. Of course, 
other well known means may be utilized to join the 
dielectric 37 to the contact 36. The dielectric 37 in 
cludes a constriction 39 forming a front locking shoulder 
41 and a rear locking shoulder 43. The retaining spring 
34 is provided with a tab or spiral portion 35 having a 
rear edge which upstands from the body of the inner fe 
male contact 24 and a front edge which engages opening 
32b. As the inner female contact and retaining spring 
34 are inserted within the dielectric 37 the spring 34 snaps 
into place as it passes the front locking shoulder 42 of 
the constriction 39 of the dielectric 37. Rear locking 
projections 35c are provided to prevent the over insertion 
of the inner female contact within the dielectric 37. A 
finger 35d of the retaining spring 34 extends through 
opening 32b of contact. 24. This finger 35d ensures good 
electrical contact between the inner female contact 24 
and the inner male contact 58. 
When the coaxial connector parts are coupled together, 

the outer male contact 36 has the outer conductor 3 of 
the coaxial cable 4 crimped between its conductor con 
tacting portion 38 and a ring 40. After being connected 
to the outer conductor 28 the outer male contact 36 is 
inserted into the bore 58 in the housing 48. The spring 
46 mounted on the body of the outer male contact 36 has 
a portion upstanding from the body which sinaps over 
the front locking shoulder 54 of the housing 43 and 
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prevents the withdrawal of the outer male contact 36. 
The rear shoulder 56 of the housing 63 cooperates with 
the shoulder $4 a on the outer male contact 33 to prevent 
the over insertion of the cuter inale contact 36. The 
outer male contact may be easily disassembled from the 
housing 48 by inserting a tubular shaped tool having a 
bore of a diameter substantially equal to the diameter of 
the body of the outer male contact to depress thc tab 
portion 35 of the spring 46 disengaging the spring fron 
the front locking shoulder 54 of the housing 48. 

in a similar manner the inner male contact 58 and 
outer female contact 76 are joined to the coaxial cable 66. 
After the inner male contact 58 is inserted within the 
outer female contact 76 with spring 62 projections 62a 
and 62b engaging shoulders 75a and 75b, the outer fe 
male contact is inserted within the bore of the housing 88 
and the retaining spring 86 passes under and locks against 
the shoulder 92 of the insert 90. The spring 83 also 
presses a pressure bar 87 through an opening in the body 
84 of the outer female contact 76 to ensure good electri 
cal contact between the outer female contact 76 and the 
outer male contact 36. Through the use of a tubular tool 
the outer portion of the spring 36 may be depressed, dis 
engaging the spring 36 from the shoulder 52 of the insert 
90 and allowing easy disassembly of the outer female 
contact from its housing 38. 
We have thus described our invention, but we desire 

it understood that it is not confined to the particular 
forms or uses shown and described, the same being merely 
illustrative, and that the same may be carried out in 
other ways without departing from the spirit of the in 
vention and, therefore, we claim broadly the right to cm 
ploy ali equivalent instrumentalities coming within the 
scope of the appended claims, and by means of which 
objects of our invention are attained and new results ac 
complished, as it is obvious that the particular embodi 
ments herein shown and described are only some of the 
many that can be employed to attain these objects and 
accomplish these results. 
We claim: 
1. A coaxial electrical connection, comprising: a co 

axial cable having an inner and an outer conductor; a 
housing member having a bore therethrough; a hollow 
outer contact member disposed in said housing mcmber 
bore, having at one end thereof a tubular extending por 
tion and a tubular ring coaxial therewith, and at the other 
end thereof, neans for connection to a mating contact; 
said cable outer conductor being mechanically crimped 
between said ring and said extending portion; ineans, in 
cluding a pair of opposed shoulders on said housing 
member and a pair of opposed shoulders on said outer 
contact member interlocking with said housing member 
shoulders, preventing longitudinal movement of said con 
tact relative to said housing; at least one of said shoulders 
being resiliently movable transversely to the axis of said 
housing bore to disengage said shoulders for permitting 
longitudinal relative movement of said contact and said 
housing; a hollow insulating member, mounted within 
said outer contact member, having a bore therethrough; 
an inner contact member, disposed within said insulat 
ing member bore, having at one end thereof a bore within 
which said cable inner conductor is secured, and at the 
other end thereof means for connection to a mating con 
tact; and interfitting means on said inner contact member 
and said hollow insulating mennber, including a resilient 
portion releasably interlocking said contact member to 
said insulating member, to prevent relative longitudinal 
motion therebetween. 

2. A coaxial electrical connector assembly, for coaxial 
cable of the type having an inner and an outer conductor, 
comprising: a housing member having a bore there 
through; a hoilow outer contact member disposed within 
said bore, having a tubular portion at one end thereof 
for connection to said cable outer conductor and means 
at the other end thereof for connection to a mating con 
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tact; means, including a pair of opposed shoulders on 
said housing member and a pair of opposed shoulders on 
said outer contact interlocking with said housing mem 
ber shoulders, for preventing longitudinal movement of 
said contact relative to said housing; at least one of said 
shoulders being resiliently movable transversely to the 
axis of said housing bore for disengaging said shoulder 
to permit longitudinal relative movement of said housing 
and said contact; a hollow insulating member mounted 
within said outer contact member and coaxial therewith, 
having a bore therethrough; an inner contact member dis 
posed within said insulating member bore, having means 
at one end thereof for connection to the inner conductor 
of said coaxial cable, and means at the other end thereof 
for connection to a mating contact; and, interfitting means 
on said inner contact member and said hollow insulating 
member, including a resilient portion and an abutting 
shoulder for releasably interlocking said inner contact 
member to said insulating member, to prevent longitudi 
nal relative motion therebetween. 

3. An electrical connector assembly, for coaxial cable 
having an inner and an outer conductor, comprising: a 
unitary housing member having a bore therethrough in 
cluding a section of reduced diameter forming a pair of 
opposed shoulders within said bore; a hollow outer con 
tact member disposed within said bore, including means 
at one end thereof for connection to the outer conductor 
of said coaxial cable, and means at the other end thereof 
for contacting a mating contact, said contact member fur 
ther including means engaging one of said opposed shoul 
ders for preventing overimsertion of said contact into said 
bore, and releasable spring means engaging the other of 
said opposed shoulders for preventing inadvertent with 
drawal of said contact from said bore; a hollow insulat 
ing member, mounted within said outer contact member, 
having a bore therethrough including a section of reduced 
diameter forming a pair of opposed shoulders within Said 
bore; an inner contact member disposed within said in 
sulating member, coaxial with said outer contact mem 
ber and including means at one end thereof for connec 
tion to the inner conductor of said coaxial cable, and 
means at the other end thereof for contacting a mating 
contact; said inner contact member further including 
means engaging one of said opposed shoulders within said 
insulating member bore for preventing overinsertion of 
said contact into said bore, and releasable spring means 
engaging the other of said opposed shoulders for pre 
venting inadvertent withdrawal of said contact from said 
bore. 

4. The connector assembly of claim 3 wherein: said 
outer contact member spring means includes an inclined 
cam surface portion responsive to a force applied Sub 
stantially parallel to the axis of said outer contact to 
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bias said spring out of engagement with said bore shoul 
der for permitting withdrawal of said contact from said 
bore; and said inner contact spring means likewise in 
cludes an inclined cam surface portion responsive to a 
force applied substantially parallel to the axis of said in 
ner contact to bias said spring means out of engagement 
with said insulating member bore shoulder for permitting 
withdrawal of said contact from said bore. 

5. A coaxial electrical connector assembly, for coaxial 
cable having an inner and an outer conductor, compris 
ing: a housing member having a bore therethrough in 
cluding a portion of reduced diameter providing a pair 
of opposed shoulders within said bore; a hollow outer 
contact member disposed in said housing member bore 
having means at one end thereof for connection to the 
outer conductor of said cable, and means at the other end 
thereof for connection to a mating contact, said outer 
contact member further including radially projecting 
means toward one end thereof engaging one of said hous 
ing bore shoulders for preventing overinsertion of said 
contact into said bore, and radially projecting spring 
means toward the other end thereof releasably engaging 
the other of said shoulders for preventing inadvertent 
withdrawal of said outer contact from said housing bore; 
a hollow insulating member mounted within said outer 
contact member and having a bore therethrough; an in 
ner contact member disposed within said insulating mem 
ber bore having means at one end thereof for connection 
to the inner conductor of said cable, and means at the 
other end thereof for connection to a mating contact; 
means, including a pair of opposed shoulders on said in 
sulating member and a pair of opposed shoulders on said 
inner contact interlocking with said insulating member 
shoulders for preventing longitudinal movement of said 
inner contact relative to said insulating member, at least 
one of said shoulders being resiliently movable transverse 
ly to the axis of said bore to disengage said shoulders 
for permitting relative longitudinal movement of said in 
ner contact and said insulating member. 
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