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Digital, Small Signal and RF Microwave Coaxial Subminiature Push-on
Differential Pair System

BACKGROUND OF THE INVENTION

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001 ]This application claims the benefit of, and priority to U.S. Provisional Patent

Application No. 61/318,558 filed on March 29, 2010 entitled, "Digital, Small Signal and RF

Microwave Coaxial Subminiature Push-On Differential Pair System", the content of which is

relied upon and incorporated herein by reference in its entirety.

FIELD OF THE INVENTION

[0002 ]The present invention relates generally to a digital, small signal and RF microwave

frequency coaxial differential pair connector interconnect and connectors that includes a

push-on interface.

TECHNICAL BACKGROUND

[0003] Within the technical field of digital, small signal and RF microwave frequency

coaxial connectors there exists a sub-set of connector interface designs engageable without

the aid of external coupling mechanisms such as split keying dielectric components. These

interconnect systems are known in the industry as Twin axial TNC's and BNC's. Twin axial,

differential pair interconnects are used to attach coaxial cables or modules to another object,

such as a corresponding connector on an appliance or junction having a terminal, or port,

adapted to engage the connector.

[0004] Typically existing differential pair connectors utilize a coupling system that includes

a female with spring fingers and a corresponding male port configured to receive the female

connector with the use of a coupling nut that is either slotted or threaded. However, when

confronted with two electrical conductors in the system, the use of a coupling nut becomes

impractical.

[0005] It would be an advantage, therefore, to provided a streamlined, cost competitive push-

on, self aligning interconnect locking system integral to the connector that provides for easy



installation and removal with the use of tools yet be positively mated during use. It would

also be advantageous to provide the interconnect system to reduce the footprint taken up by

the much larger interconnects in the market.

SUMMARY OF THE INVENTION

[0006] In one aspect, a push-on high frequency differential interconnect that includes a

tubular body having a central opening, a first end, and a second end, the first end and second

end are segmented into a plurality of segmented portions, the plurality of segmented portions

biased radially outward to engage and retain a corresponding connector, at least one of the

plurality of segmented portions at each of the first and second ends biased radially outward

beyond other segmented portions of the plurality of segmented portions to provide a key for

the corresponding connector and a dielectric member disposed in the central opening of the

tubular body, the dielectric member having two openings therein to receive two electrical

conductors, and an electrical conductor disposed in each of the two openings in the dielectric

member.

[0007] In some embodiments, the at least one of the plurality of segmented portions at each

of the first and second ends biased radially outward beyond other segmented portions of the

plurality of segmented portions comprises two of the plurality of segmented portions.

[0008] In some embodiments, the two openings in the dielectric member and the at least one

of the plurality of segmented portions lie on a single plane.

[0009] In yet another aspect, a push-on high frequency differential connector includes an

outer body having an outer surface, an inner surface, a front end, and a back end, the inner

surface defining an opening extending between the front end and the back end, the inner

surface having a slot extending from the front end to a middle portion, a dielectric member

inserted into the opening at the back end of the outer body, the dielectric member having two

openings therein, two electrical contacts disposed in the openings in the dielectric member,

the electrical contacts extending towards the front end and beyond a front end of dielectric

member, and a dielectric spacer engaging the two electrical contacts beyond the outer surface

of the outer body.

[0010] In still yet another aspect, a push-on high frequency differential pair system that

includes a push-on high frequency differential interconnect, the interconnect includes a

tubular body having a central opening, a first end, and a second end, the first end and second



end are segmented into a plurality of segmented portions, the plurality of segmented portions

biased radially outward to engage and retain a corresponding connector, at least one of the

plurality of segmented portions at each of the first and second ends biased radially outward

beyond other segmented portions of the plurality of segmented portions to provide a key for

the corresponding connector, a dielectric member disposed in the central opening of the

tubular body, the dielectric member having two openings therein to receive two electrical

conductors, and an electrical conductor disposed in each of the two openings in the dielectric

member, and a push-on high frequency differential connector that includes an outer body

having an outer surface, an inner surface, a front end, and a back end, the inner surface

defining an opening extending between the front end and the back end, the inner surface

having a slot extending from the front end to a middle portion, a dielectric member inserted

into the opening at the back end of the outer body, the dielectric member having two

openings therein, two electrical contacts disposed in the openings in the dielectric member,

the electrical contacts extending from the back end towards the front end and beyond a front

end of dielectric member, the electric contacts extending radially outward from the opening

beyond the outer surface, and a dielectric spacer engaging the two electrical contacts beyond

the outer surface of the outer body.

[0011] Accordingly, a simple connector is disclosed herein that can easily be produced from

a small number of components. The connector preferably forms a reliable electrical R

microwave connection with low mechanical engage and disengage forces. Furthermore, the

connector disclosed herein provides an improved electrical performance up to 40 GHz.

[0012] Additional features and advantages of the invention will be set forth in the detailed

description which follows, and in part will be readily apparent to those skilled in the art from

that description or recognized by practicing the invention as described herein, including the

detailed description which follows, the claims, as well as the appended drawings.

[0013] It is to be understood that both the foregoing general description and the following

detailed description of the present embodiments of the invention, and are intended to provide

an overview or framework for understanding the nature and character of the invention as it is

claimed. The accompanying drawings are included to provide a further understanding of the

invention, and are incorporated into and constitute a part of this specification. The drawings

illustrate various embodiments of the invention, and together with the description serve to

explain the principles and operations of the invention.



BRIEF DESCRIPTION OF THE DRAWINGS

[0014] FIG. 1 is a cross sectional view of one embodiment of a differential interconnect and

connectors according to the present invention;

[0015] FIG

[0016] FIG

[0017] FIG

[0018] FIG

[0019] FIG

[0020] FIG

[0021] FIG

[0022] FIG

[0023] FIG

[0024] FIG

[0025] FIG

[0026] FIG

[0027] FIG

6 according to the present invention; and

[0028] FIG. 15 is a perspective view of an alternative embodiment of the connector

10 according to the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0029] Reference will now be made in detail to the present preferred embodiment(s) of the

invention, examples of which are illustrated in the accompanying drawings. Whenever

possible, the same reference numerals will be used throughout the drawings to refer to the

same or like parts.

[0030] Referring to FIGS. 1-13, a connector assembly 100 includes a differential

interconnect 102, a first connector 104, and a second connector 106. Generally, the connector

assembly 100 allows for the connection, and in particular, the blind mating of the first

connector 104 and the second connector 106. As can be seen from the figures, as well as

being described above, the connector assembly 100 provides for a quick way to engage and

disengage differential pair interconnects that use push-on technology.



[0031] Turning now to FIGS. 2-5, the differential interconnect 102, which is a push-on high

frequency differential differential interconnect, includes a tubular body 110. The tubular body

110 has at either end 112, 114 a plurality of segmented portions 116. The plurality of

segmented portions 116 are typically finger type portions to engage the first connector 104

and the second connector 106. As can be seen in FIG. 1, the plurality of segmented portions

116, which are preferably biased radially outward, engaging an inner portion of the

connectors 104, 106 to maintain physical and electrical engagement of the connectors

104,106 with the differential interconnect 102. Two segmented portions 118 of the plurality

of segmented portions 116 at each end 112,114 are biased further radially outward that the

remainder of the other plurality of segmented portions 116. The two segmented portions 118

provide a keying feature for the first and second connectors 104,106 as described in more

detail below. While six segmented portions 116 are illustrated at each end 112,114, any

number of segmented portions 116 maybe present and still fall within the scope of the

present invention. The tubular body 110 is preferably made from a metallic material, for

example, beryllium copper, and is plated with a corrosion-resistant, conductive material such

as gold.

[0032] Also included in the differential interconnect 102 is a dielectric member 130 that is

in a center portion of the tubular body 110. The dielectric member 130 has two openings

132,134 to receive two electrical conductors 140,142. As illustrated best in FIG. 5, the two

electrical conductors 140,142 have a female configuration. As discussed below, however, the

electrical conductors 140,142 may also have a male configuration.

[0033] The two openings 132,134 of the dielectric member 130 lie in the same plane A as

the two segmented portions 118. See FIG. 4 . This allows for the blind mating of the

connectors 104,106 with the differential interconnect 102, as discussed below.

[0034] Turning now to FIGS. 6-9, the first connector 104 will be discussed in detail. First

connector 104 has an outer body 202, the outer body 202 having an outer surface 204 and

inner surface 206. The outer body 202 has a front end 208 and a back end 210 and is

generally cylindrical in its configuration. The inner surface 206 defines an opening 212

extending between the front end 208 and the back end 210. The opening 212 is divided into a

front portion 212a and a rear portion 212b by a radially inward directed projection 214 at a

middle portion 216, the rear portion 212b having a dielectric member 218 inserted therein.



[0035] The dielectric member 218 has two openings 220, 222 to receive two electrical

contacts 224, 226. As best illustrated in FIG. 8, the electrical contacts 224,226 extend from

the back end 210 through the dielectric member 214 and into the front portion 212a of the

opening 212. The two electrical contacts 224,226 make a turn at the back end 210 of about

90° and project beyond the outer surface 204 of the outer body 202. See FIGS. 6 and 7. A

dielectric spacer 228 surrounds the electrical contacts 224, 226 beyond the outer surface 204

of the outer body 202 to insulate the electrical contacts 224,226 from the outer body 202.

The dielectric spacer 228 is preferably an extension of the dielectric member 218, but maybe

a separate spacer that insulates the two electrical contacts 224, 226. If the dielectric spacer

228 is an extension of the dielectric member 218, then the dielectric member 218 is either a

molded or machined element that has a one-piece shoe shape.

[0036] The outer body 202 of the first connector 104 has two slots 230,232 (or grooves or

other corresponding structure) in the inner surface 206 extending from the front end 208 to

the middle portion 216, with which the two segmented portions 118 are aligned. The slots

230,232 are configured to engage and allow the two segmented portions 118 of the

differential interconnect 102 to be inserted into the slots 230,232 as the differential

interconnect 102 is aligned with and connected to the first connector 104. Thus, the two

segmented portions 118 provide a key for inserting the first connector 104 onto the

differential interconnect 102 in a correct orientation and eliminate the possibility of stubbing

the electrical contacts 224,226 on the differential interconnect 102. Additionally, the two

segmented portions 118 allow for axial and rotational alignment of the electrical conductors

224, 226 with the electrical conductors 140, 142 in the differential interconnect 102. While

two segmented portions 118 and two slots 230,232 are illustrated, it is also possible to have

only one segmented portion 118 and either one or two slots 230,232 to provide the keying

feature described above.

[0037] The second connector 106 will now be described in conjunction with FIGS. 10-12.

The second connector 106 has an outer body 302 with an outer surface 304 and an inner

surface 306. The second connector 106 has a front end 308, a back end 310 and is generally

cylindrical in configuration. The inner surface 306 defines an opening 312 extending

between the front end 308 and the back end 310. The opening 312 is divided into a front

portion 312a and a rear portion 312b by a radially inward directed projection 314 at a middle

portion 316, the rear portion 312b having a dielectric member 318 inserted therein. The

dielectric member 318 has two openings 320, 322 to receive two electrical contacts 324,326.



The electrical contacts 324,326 extend beyond the back end 310 and into the front portion

312a. Electrical contacts 324,326 also have insulators 330,332 to further insulate the

electrical contacts 324,326 and to also provide an alignment mechanism for insertion of the

second connector 106 into a blind panel (not shown).

[0038] The outer body 302 of the first connector 106 has two slots 330,332 (or grooves or

other corresponding structure) in the inner surface 306 extending from the front end 308 to

the middle portion 316, with which the two segmented portions 118 are aligned. As with the

first connector 104, the two segmented portions 118 functions as a key to ensure the correct

positioning of the second connector 106 so that the electrical contacts in the second connector

106 and the differential interconnect 102 are appropriately aligned. The plurality of

segmented portions 116 engage the inner surface 306 when the connector 106 is installed into

the differential interconnect 102.

[0039] An alternative embodiment of a first connector 104a is illustrated in FIG. 14. First

connector 104a has an outer body 202a, the outer body 202a having an outer surface 204a

and inner surface 206a. The outer body 202a has a front end 208a and a back end 210a and

is generally cylindrical in its configuration. The inner surface 206a defines an opening 212a

extending between the front end 208a and the back end 210a. The first connector 104a also

has two electrical contacts 224a, 226a. The outer body 202a of the first connector 104a has

two slots 230a,232a that extend through the outer body 202a and between the inner surface

206 and the outer surface 204a for engaging the segmented portions 118. As noted above,

instead of two slots 230a,232a, there could be only one slot and still fall within the scope of

the present invention.

[0040] Similarly, the second connector 106a, described in conjunction with FIGS. 15, has

an outer body 302a with an outer surface 304a and an inner surface 306a. The inner surface

306a defines an opening 312a extending between the front end 308a and the back end 310a.

The outer body 302a of the first connector 106a has two slots 330a,332a that extend through

the outer body 302a and between the inner surface 306a and outer surface 304a for engaging

the two segmented portions 118. Again, instead of two slots 330a,332a, there could be only

one slot and still fall within the scope of the present invention.

[0041] It will be apparent to those skilled in the art that various modifications and variations

can be made to the present invention without departing from the spirit and scope of the

invention. Thus, it is intended that the present invention cover the modifications and



variations of this invention provided they come within the scope of the appended claims and

their equivalents.



What is claimed is:

1. A push-on high frequency differential interconnect comprising:

a tubular body having a central opening, a first end, and a second end, the first end

and second end are segmented into a plurality of segmented portions, the plurality of

segmented portions biased radially outward to engage and retain a corresponding connector,

at least one of the plurality of segmented portions at each of the first and second ends biased

radially outward beyond other segmented portions of the plurality of segmented portions to

provide a key for the corresponding connector;

a dielectric member disposed in the central opening of the tubular body, the dielectric

member having two openings therein to receive two electrical conductors; and

an electrical conductor disposed in each of the two openings in the dielectric member.

2. The push-on high frequency differential interconnect according to claim 1, wherein

the at least one of the plurality of segmented portions at each of the first and second ends

biased radially outward beyond other segmented portions of the plurality of segmented

portions comprises two of the plurality of segmented portions.

3. The push-on high frequency differential interconnect according to claim 1, wherein

the two openings in the dielectric member and the at least one of the plurality of segmented

portions lie on a single plane.

4 . The push-on high frequency differential interconnect according to claim 1, wherein

the two conductors, when connected, have a combined 100 Ω impedance between the

conductors.

5. The push-on high frequency differential interconnect according to claim 1, wherein

the two conductors have a female configuration.

6. A push-on high frequency differential connector comprising:

an outer body having an outer surface, an inner surface, a front end, and a back end,

the inner surface defining an opening extending between the front end and the back end, the

inner surface having a slot extending from the front end to a middle portion;



a dielectric member inserted into the opening at the back end of the outer body, the

dielectric member having two openings therein;

two electrical contacts disposed in the openings in the dielectric member, the

electrical contacts extending towards the front end and beyond a front end of dielectric

member; and

a dielectric spacer engaging the two electrical contacts beyond the outer surface of the

outer body.

7. The push-on high frequency differential connector according to claim 6, wherein the

inner surface has two slots extending from the front end to the middle portion and being on

opposite sides of the opening.

8. The push-on high frequency differential connector according to claim 6, wherein the

two electrical contacts and the slot lie on a single plane.

9. The push-on high frequency differential connector according to claim 6, wherein the

inner surface at the front end of the outer body has a chamfer to assist in engaging the

connector sleeve.

10. The push-on high frequency differential connector according to claim 6, wherein the

electrical contacts turn through an angle of about 90° adjacent the back end of the outer body

and extend radially outward from the opening beyond the outer surface.

11. The push-on high frequency differential connector according to claim 6, wherein the

contacts have a male configuration.

12. The push-on high frequency differential connector according to claim 6, wherein the

contacts have a female configuration.

13. The push-on high frequency differential connector according to claim 6, wherein the

outside surface is generally circular in cross section.



14. The push-on high frequency differential connector according to claim 6, wherein the

slot extends through the outer body from the inner surface to the outer surface.

15. The push-on high frequency differential connector according to claim 6, wherein the

dielectric spacer and the dielectric member are a unitary element.

16. A push-on high frequency differential pair system comprising:

push-on high frequency differential interconnect comprising:

a tubular body having a central opening, a first end, and a second end, the first

end and second end are segmented into a plurality of segmented portions, the plurality of

segmented portions biased radially outward to engage and retain a corresponding connector,

at least one of the plurality of segmented portions at each of the first and second ends biased

radially outward beyond other segmented portions of the plurality of segmented portions to

provide a key for the corresponding connector;

a dielectric member disposed in the central opening of the tubular body, the

dielectric member having two openings therein to receive two electrical conductors; and

an electrical conductor disposed in each of the two openings in the dielectric

member; and

a push-on high frequency differential connector comprising:

an outer body having an outer surface, an inner surface, a front end, and a back

end, the inner surface defining an opening extending between the front end and the back end,

the inner surface having a slot extending from the front end to a middle portion;

a dielectric member inserted into the opening at the back end of the outer

body, the dielectric member having two openings therein;

two electrical contacts disposed in the openings in the dielectric member, the

electrical contacts extending from the back end towards the front end and beyond a front end

of dielectric member, the electric contacts extending radially outward from the opening

beyond the outer surface; and

a dielectric spacer engaging the two electrical contacts beyond the outer

surface of the outer body.



17. The push-on high frequency differential pair system according to claim 16, wherein

the dielectric spacer and the dielectric member are a unitary element.













INTERNATIONAL SEARCH REPORT
International application No

PCT/US2011/027897

A. CLASSIFICATION O F SUBJECT MATTER
INV. H01R13/627 H01R13/645
ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols

H01R

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

EPO-Internal

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

US 2009/264003 Al (HERTZLER CHRISTOPHER 1-5

[US] ET AL) 22 October 2009 (2009-10-22)
abstract 16,17
figures 1-9

paragraph [0021] - paragraph [0030]

paragraphs [0036], [0 39] - [0042], [0

47] - [0049] , [0 51] - [0052] , [0 55]

[0056]

EP 1 603 200 Al (TECHPOINTE S A [CH] ) 1-5

7 December 2005 (2005-12-07)
figures 1-6 16,17
paragraph [0008] - paragraph [0013]

US 4 938 718 A (GUENDEL HERBERT W [US]) 6-15
3 July 1990 (1990-07-03)
figures 1-2 16,17
column 2 , line 61 - column 4 , line 25

/

Further documents are listed in the continuation of Box C. See patent family annex.

* Special categories of cited documents :
"T" later document published after the international filing date

or priority date and not in conflict with the application but
"A" document defining the general state of the art which is not cited to understand the principle or theory underlying the

considered to be of particular relevance invention
"E" earlier document but published on or after the international "X" document of particular relevance; the claimed invention

filing date cannot be considered novel or cannot be considered to
"L" document which may throw doubts on priority claim(s) or involve an inventive step when the document is taken alone

which is cited to establish the publication date of another " document of particular relevance; the claimed invention
citation or other special reason (as specified) cannot be considered to involve an inventive step when the

"O" document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu¬
other means ments, such combination being obvious to a person skilled

"P" document published prior to the international filing date but in the art.

later than the priority date claimed "&" document member of the same patent family

Date of the actual completion of the international search Date of mailing of the international search report

20 June 2011 01/07/2011

Name and mailing address of the ISA/ Authorized officer

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,
Fax: (+31-70) 340-3016 Mier, Ana



INTERNATIONAL SEARCH REPORT
International application No

PCT/US2011/027897

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X US 3 614 711 A (ANDERSON NORMAN R ET AL) 6-15
19 October 1971 (1971-10-19)

Y f i gures 1 , 3 16, 17
col umn 1 , l ine 49 - col umn 2 , l ine 23



INTERNATIONAL SEARCH REPORT
International application No

Information on patent family members
PCT/US2011/027897

Patent document Publication Patent family Publication
cited in search report date member(s) date

US 2009264003 Al 22 -10- -2009 CN 102027645 A 20-04-2011
O 2010056297 Al 20-05-2010

EP 1603200 Al 07 -12- 2005 DE 102004028060 Al 05-01-2006
US 2006051999 Al 09-03-2006

US 4938718 A 03 -07- -1990 NONE

US 3614711 A 19 -10- -1971 AT 307547 B 25-05-1973
BE 757099 Al 16-03-1971
CA 924400 Al 10-04-1973
CH 528828 A 30-09-1972
DE 2050485 Al 22-04-1971
DK 127700 B 17-12-1973
FR 2065938 A5 06-08-1971
GB 1314715 A 26-04-1973
I L 35449 A 29-06-1973
NL 7014264 A 19-04-1971
NO 129428 B 08-04-1974


	abstract
	description
	claims
	drawings
	wo-search-report

