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DESCRIPTION

BACKGROUND OF THE INVENTION

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to U.S. Nonprovisional Patent Application No. 12/433,302 filed on April 30, 2009 entitled,
"Low Resistance Connector For Printed Circuit Board".

FIELD OF THE INVENTION

[0002] The present invention relates generally to low resistance connectors for printed circuit boards, and particularly to
connectors that require lower resistance to unmate the connector from printed circuit boards and only when the unmating of the
connector from the printed circuit board is desired.

TECHNICAL BACKGROUND

[0003] Coaxial connectors are used to connect with electrical connectors on printed circuit boards (PCBs). The electrical
connectors on the PCBs are soldered to metallic traces on the PCBs, which in turn are laminated to the board material. Typical
electrical connections between the PCB connector and coaxial connectors are of the push-pull type. These connections are
known to cause a delamination of the soldered connections and the metallic traces on the PCBs themselves when the connectors
are unmated due to the typically higher resistance required to unmate them.

[0004] Prior coaxial connectors used on PCBs have attempted to solve this problem by making the connection between the
coaxial cable and the electrical connector easier to unmate (easier to pull), but that allowed the coaxial cable to become unmated
when it was not desired, causing an unwanted interruption of the electrical systems.

[0005] It would be desirable therefore to provide an electrical connector that can be used on PCBs that allows for easy unmating
of the connector only at desired times EP-A-0971456 discloses a connector according to the preamble of claim 1 and according
to the preamble of claim 7.

SUMMARY OF THE INVENTION

[0006] Disclosed herein is an electrical connector: according to claim 1 for a printed circuit board that includes a main body
having a forward portion and a rearward portion, a front end and a back end and an opening extending therebetween, the front
end disposed on the forward portion and the back end disposed on the rearward portion; the forward portion having a generally
circular cross section, the forward portion having at least one inclined surface extending from the front end to a middle portion of
the forward portion, and at least one generally straight portion adjacent the inclined surface creating a ledge between the inclined
surface and the straight portion.

[0007] In some embodiments, the electrical connector has two inclined surfaces, two generally straight portions and two ledges.

[0008] In some embodiments, there is a transition portion between the generally straight portion and the outer surface of the
forward portion.

[0009] In another aspect, an electrical connector according to claim 7 is disclosed for connecting a printed circuit board and a
coaxial cable that includes a first connector body having a forward portion and a rearward portion, a front end and a back end
and an opening extending therebetween, the front end disposed on the forward portion and the back end disposed on the
rearward portion, the forward portion having a generally circular cross section, the forward portion having at least one inclined
surface extending from the front end to a middle portion of the forward portion, and at least one generally straight portion
adjacent the inclined surface creating a ledge between the inclined surface and the straight portion and a second connector body
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having an outer sleeve, the sleeve having a front end and a back end and an opening therebetween, the opening configured to
receive at least a portion of the forward portion of the first connector body, the outer sleeve having a least one arm extending
between the front end and a middle portion and configured to engage the inclined portion and ledge of the forward portion to
prevent axial movement of the first and second connector bodies relative to one another when the first connector body is
disposed in the second connector body opening.

[0010] 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.

[0011] It is to be understood that both the foregoing general description and the following detailed description 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

[0012]

Fig. 1 is a perspective view of one embodiment of an electrical connector according to the present invention in an unmated
position;

Fig. 2 is a perspective view of the electrical connector of Fig. 1 in a partially engaged position;
Fig. 3 is a cross sectional view of the electrical connector of Fig. 1 in a fully engaged position;
Fig. 4 is a cross sectional view of the electrical connector of Fig. 1 with the two bodies slightly rotated relative to one another;

Fig. 5 is a cross sectional view of the electrical connector of Fig. 1 with the two bodies rotated relative to one another which allows
the bodies to be separated with little force;

Fig. 6 is a cross sectional view of another embodiment of a second connector body of an electrical connector according to the
present invention;

Fig. 7 is a cross sectional view of yet another embodiment of a second connector body of an electrical connector according to the
present invention; and

Fig. 8 is a schematic of a PCB board that can be used with the electrical connector.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0013] 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.

[0014] Referring to FIGS. 1 and 2, an electrical connector 10 has a first connector body 12 and a second connector body 14.
The first connector body 12 has a forward portion 16 and a rearward portion 18. The forward portion 16 has a front end 20 and
the rearward portion 18 has a back end 22, with an opening 24 extending therebetween. The forward portion 16 has a generally
circular cross section with at least one inclined surface 26 extending from the front end 20 toward a middle portion 28 of the front
portion 16. The inclined surface 26 inclines toward the outer surface 30 of first connector body 12 from the front end 20. The
inclined surface 26 transitions into the outer surface 30, where there is a generally straight portion 32 that creates a ledge 34
between the generally straight portion 32 and outer surface 30, that in turn is adjacent the inclined surface 26. As illustrated in
the figures, there are preferably two inclined surfaces 26, two generally straight portions 32, and two ledges 34. However, only
one, or more, may be present and still come within the scope of the invention.
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[0015] The generally straight portion 32 transitions into the outer surface 30 of the first connector body 12 at transition portions
36 at either end of the generally straight portion 32. The transition portions 36 have a radius that is preferably different from the
diameter of the outer surface 30 of the first connector body 12. Preferably, the radius of the transition portion 36 is about 0.025
inches, but could range anywhere from 0.00 inches to 0.050 inches. The radius of the transition portion 36 is important for the
operation of the electrical connector 10, as described in more detail below. It should also be noted that the radius and range of
the radius can vary with size of the connector.

[0016] The rearward portion 18 of first connector body 12 also has a generally circular cross section and has a diameter that is
generally smaller than that of the forward portion 16. However the diameter of rearward portion 18 may also be the same as or
larger than the radius of the forward portion 16. As is best illustrated in Fig. 3, the first connector body 12 may also have a center
contact 40 and a dielectric member 42 to hold and center the center contact 40. The back end 22 of rearward portion 18 of the
first connector body 12 and the center contact 40 are soldered to the PCB as is known in the art. For example as illustrated in
Fig. 8, a PCB 90 is illustrated. The PCB 90 has an opening 92 into which the center contact 40 is soldered so that it makes
contact with the signal metallization 94 and the back end 22 is soldered to the ground metallization 96. The metallizations 94,96
are then electrically connected to metal traces.

[0017] The electrical connector 10 also includes the second connector body 14. Second connector body 14 has an outer sleeve
60 with a front end 62 and a back end 64 and an opening 66 extending therebetween. The outer sleeve 60 may be knurled or
grooved to assist in gripping the second connector body 14. The second connector body 14 has a middle portion 68, where two
cantilevered arms 70 extend toward the front end 62. The arms 70 are essentially a portion of the outer sleeve, as the arms 70
have the same outer diameter as the remainder of the outer sleeve 60 and are defined by two slots 72 extending from the front
end 62 to the middle portion 68. The opening 66 preferably has two portions, a front inner portion 74 and a rear inner portion 76.
See Fig. 3. The front inner portion 74 has a first diameter that is larger than the second diameter of the rear inner portion 76,
thereby creating a forward facing surface 78 in the middle portion 68. The rear inner portion 76 is configured to receive a cable
adapter, center contact and dielectric 80. The cable adapter, center contact and dielectric 80 are standard parts, known to those
of skill in the art. The second connector body 14 is attached to a cable (not shown) and the cable adapter in a standard way.

[0018] The arms 70 are, by their nature, flexible and are able to flex outward (away from the opening 66). The arms 70
preferably have at the front end 82 a downward extending projections 84 (and, in particular, rearward facing surfaces 88) that
engage the ledge 34 of the first connector body 12. Preferably, the arms 70 also have a chamfered portion 86 on the front end
82 to assist in guiding the arms 70 onto the at least one inclined surface 26. As the forward portion 16 of first connector body
portion 12 is inserted into the opening 66 of the second connector body 14, the arms 70 engage the inclined surface 26 (see Fig.
2) and are flexed outwardly. As the two connector bodies are moved relative to one another, the arms 70 are flexed further
outward until the downward extending projections 84 go over the ledge 34 and make contact with the generally straight portion
32. The engagement of the downward extending projections 84 with the ledge 34 prevents the second connector body 14 from
being pulled axially away from the first connector body 12.

[0019] With the ledge 34 and the rearward facing surfaces 88 of downward extending projections 84 engaging one another, the
two connector bodies 12,14 cannot be pulled apart and the force required to connect them to one another is very low. To unmate
the first and second connector bodies 12,14, the user must merely rotate the connector bodies 12,14 relative to one another. As
illustrated in Fig. 3, the two connector bodies 12,14 are fully engaged. Fig. 4 illustrates that the two connector bodies 12,14 have
begun to be rotated relative to one another. As the arms 70 rotate and move along the generally straight portion 32, the arms 70
begin to flex outward. As the arms 70 approach the transition portions 36, the arms 70 flex outwardly even more. The larger the
radius of the transition portions 36, the easier the arms 70 move from the generally straight portion 32 to the outer surface 30.
When the arms 70 make contact with the outer surface 30 that has a constant radius (see Fig. 5), the second connector body 14
can be moved axally relative to the first connector body 12 and unmated with little force (generally limited to the friction of the
downward extending projections 84 on the first connector body 12).

[0020] An alternative embodiment of a second connector body 114 is illustrated in Fig. 6. The second connector body 114 is
similar to the second connector body 14 discussed above, but has an elastomeric gasket 120 that engages the forward facing
surface 178 in the middle portion 168. The elastomeric gasket 120 is preferably impregnated with metallic particles to assist in
preventing leakage of the electrical signal from the connector. The elastomeric gasket 120 allows the connector to be sealed
against the elements when the first connector body is inserted into the opening 166 and the front end of the first connector body
engages the elastomeric gasket 120 and compresses it against the forward facing surface 178.

[0021] Asiillustrated in FIGS. 3-5 above, the ledge 34 and the rearward facing surfaces 88 of downward extending projections 84
of connector 10 are illustrated as being perpendicular to its axial axis. However, it is possible that the ledge 34 and the rearward
facing surfaces 88 of downward extending projections 84 are slanted in a rearward direction to allow for easier engagement of the
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ledge 34 by the rearward facing surfaces of downward extending projections 84. For example, as illustrated in Fig. 6, rearward
facing surfaces 188 of downward extending projections 184 have an angle other than 90 degrees with the front inner portion 174
(the ledge 34 would have a corresponding angle, but is not illustrated). Such a configuration compensates for any variations in
the tolerances of the first and second connector bodies.

[0022] Another alternative embodiment of a second connector body 214 is illustrated in Fig. 7. The second connector body 214
has a wave spring washer 220 also disposed against the forward facing surface 278 in the middle portion 268, where it further
limits the axial movement of the connector bodies relative to one another.

[0023] 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 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.

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader's convenience only. It does not form part of the European patent
document. Even though great care has been taken in compiling the references, errors or omissions cannot be excluded and the
EPO disclaims all liability in this regard.
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_1_
Patentkrav
1. Konnektor (10) til en trykt kredslgbsplade (90), som
omfatter:

et hovedlegeme (12), der har en forreste del (16) med en ydre
overflade (30) og en bageste del (18), en forende (20) og en
bagende (22) og en abning (24), som udstrakker sig derimellem,
idet forenden (20) er anbragt pa den forreste del (16), og
bagenden (22) er anbragt pa den bageste del (16); idet den
forreste del (16) har et i almindelighed cirkulert tversnit;
idet den forreste del (16) har i det mindste én haldende
overflade (26), der udstrakker sig fra forenden (20) til en
midterste del (28) af den forreste del (16),

kendetegnet ved, at

den i det mindste ene, haldende overflade (26) hzlder hen imod
og gar over i1 den ydre overflade (30) imellem forenden (20) og
den midterste del (28) af den forreste del (16); og ved, at

i det mindste én, 1 almindelighed ret del (32), der er
hosliggende til dér, hvor den haldende overflade (26) gar over
i den ydre overflade (30), skaber en afsats (34) imellem dér,
hvor den haldende overflade (26) gar over i den ydre overflade
(30) og den rette del (32), og hvori den rette del (32) gar
over 1 den ydre overflade (30) pa den forreste del (1l6) af

hovedlegemet (12) ved overgangsdele (36).

2. Konnektor ifglge krav 1, hvori den forreste del (16) har
en ydre overflade, der har en fgrste, ydre diameter, og den
bageste del (18) har en vydre overflade, der har en anden
diameter, idet den fgrste diameter er forskellig fra den anden

diameter.

3. Konnektor ifglge krav 1, hvori den i almindelighed rette
del (32) og afsatsen (34) har en vinkel pa andet end 90

grader.

4, Konnektor ifglge krav 1, hvori overgangsdelen (36) har en

forud bestemt radius.
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5. Konnektor ifglge krav 1, hvori den bageste del (18) kan
forbindes elektrisk med forbindelsespunkter til printbaner pa

en trykt kredslgbsplade.

6. Konnektor ifglge krav 1, hvori abningen (24) er

konfigureret til at modtage en hunkabelkonnektor.

7. Elektrisk konnektor (10) til at forbinde en trykt
kredslgbsplade (90) og et koaksialkabel, som omfatter:

et forste konnektorlegeme (12), der har en forreste del (16)
og en bageste del (18), en forende (20) og en bagende (22) og
en abning (24), som udstrakker sig derimellem, idet forenden
(20) er anbragt pa den forreste del (16), og bagenden (22) er
anbragt pa den bageste del (18), idet den forreste del (106)
har et i almindelighed cirkulert tversnit, idet den forreste
del (16) har i det mindste én haldende overflade (26), der
udstrakker sig fra forenden (20) til en midterste del (28) af
den forreste del, og i det mindste én, i almindelighed ret del
(32), der er hosliggende til den ha&ldende overflade (20),
skaber en afsats (34) imellem den haldende overflade (26) og
den rette del (32); og

et andet konnektorlegeme (14, 114, 214);

kendetegnet ved, at

det andet konnektorlegeme (14, 114, 214) har en ydre manchet
(60), idet manchetten (60) har en forende (62) og en bagende
(64) og en &abning (66) derimellem, idet &bningen (66) er
konfigureret til at modtage i det mindste en del af den
forreste del (16) af det forste konnektorlegeme (12), idet den
ydre manchet (60) har i det mindste én arm (70), der
udstrakker sig imellem forenden (62) og en midterste del (68)
og er konfigureret til at gribe ind med den haldende del (26)
og afsatsen (34) fra den forreste del (16) for at forhindre
aksial bevagelse af det forste og det andet konnektorlegeme i
forhold til hinanden, nar det fgrste konnektorlegeme (12) er

anbragt i1 abningen (66) 1 det andet konnektorlegeme.

8. Elektrisk konnektor ifglge krav 7, hvori det at rotere
det andet konnektorlegeme (14, 114, 214) i forhold til det
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fogrste konnektorlegeme (12) bevaeger den i1 det mindste ene arm
(70) fra den i det mindste ene, i1 almindelighed rette del (32)

0og afsats (34), hvorved det forste og det andet
konnektorlegeme kan blive bevaget 1 en aksial retning vak fra
hinanden.

9. Elektrisk konnektor ifglge krav 7, hvori det andet

konnektorlegeme (14, 114, 214) har en fremadvendt overflade
(78), der udstrazkker sig i det mindste delvis omkring abningen
(55) og er anbragt imellem forenden (62) og bagenden (64) og
griber ind med forenden (20) af det feorste konnektorlegeme
(12), nar det forste konnektorlegeme (12) er fuldstendigt
indsat ind i det andet konnektorlegeme (14, 114, 214).

10. Elektrisk konnektor ifelge krav 7, hvori det forste
konnektorlegeme (12) indbefatter en forsenket del, der er
omgivende omkring forenden (20), og et elastisk element, der

er anbragt deri.

11. Elektrisk konnektor ifglge krav 7, hvori det elastiske
element indbefatter metalliske partikler for at forhindre

laekage af signaler.

12. Elektrisk konnektor ifglge krav 7, hvori armen (70)
indbefatter en nedad udstrakt del (4) til at gribe ind med
afsatsen (34).

13. Elektrisk konnektor ifglge krav 7, der vyderligere
omfatter en fjederbglgeskive (220), som er anbragt imellem det

fgrste konnektorlegeme og det andet konnektorlegeme.



DK/EP 2425496 T3

DRAWINGS
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