¥

| 22 AUG 2003 SPECI FI CATI ON ELECTRI CAL SW TCHI NG CONNECTOR Fi el d of the

I nvention This invention generally relates to the art of electrical
connectors and, particularly, to an electrical swtching connector, such
as a radi o frequency transceiver connector which m ght be nounted on a
printed circuit board. Background of the Invention Radio frequency

el ectrical connectors are used in a w.de variety of applications. Such
connectors are used in nobile tel ephones, global positioning systens and
the Iike. Basically, such a connector is a mcrowave connzgg&miwﬁhe exanpl e
of such connectors is an electrical sw tching connector u I“MVa
transcei ver of such devices whi chrSPECIHICATIGN ant enna, such as a nobile

t el ephone. The transceiver nmay be normally, connected to an internal
antenna, and switching termnals are provided for connecting the unit to
an external antenna. TheEEE\E:JrﬁiEA‘st\?ﬁﬁ?L éom@?bﬂal ly closed, and a
terminal froma coaxial Table opens the nornmal iy crosed termnals to

di sconnect the transceiver fromthe internal antenna and connect the
transceiver_to the external antenna. Wth the system being a radio

frequency &isldahthe Inveption) terpinals al so are enployed in conjunction with
the switching termn iy l.g0l o r f
character described %%v%?a}tﬁg%g&%@péeﬂtgﬁgeﬁgéh t0 eplr%k%géa? ﬁgnr%(%tr‘#l%%}dbr S

undul 'y conphiticalaglg, tefanelectrizaldwisching donfedto) Bbla8aTadiddtdq@entyntLasssaE i | y
expensive. The present jnvention is directed to prqviding such a connector

in the for fPHcCOr Whaghgnighbbgs wausied ap & priated sirgpit bearls extremel y sinpl e and,

consequently, quite inexpensive.

- Background of the Invention

Radio frequency electrical connectors are used in a wide variety of
applications. Such connectors are used in mobile telephones, global positioning systems
and the like. Basically, such a connector is a microwave connector.

One example of such connectors is an electrical switching connector used
ina trﬁnsceiver of such devices which requires an antenna, such as a mobile telephone.
The transceiver may be normally connected to an internal antenna, and switching
terminals are provided for connecting the unit to an external antenna. The switching
terminals are normally closed, and a terminal from a coaxial cable opens the normally
closed terminals to disconnect the transceiver from the internal antenna and connect the
transceiver to the external antenna. With the system being a radio frequency system,
ground terminals also are employed in conjunction with the switching terminals.

In designing electrical connectors of the character described above, there
is a tendency to make the connectors unduly complicated which results in the connectors
being unnecessarily expensive. The present invention is directed to providing such a
connector in the form of a radio frequency receptacle which is extremely simple and,

consequently, quite inexpensive.
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portion projecting into the receptacle and engageable with the contact portion of the first
switch terminal. Therefore, a terminal of a c¢mplementary mating connector can be
inserted into the receptacle and in engagemen{ with the flexible contact portion of the
second switch terminal to move the flexible cohtact portion out of engagement with the
contact portion of the first switch terminal. |A pair of ground terminals are at least
partially overmolded by the housing and inglude tail portions projecting from the
housing for connection to the printed circuit boprd. Each ground terminat is juxtaposed
alongside one of the switch terminals.

As disclosed herein, all of the t

metal material. All of the tail portions of

inals are stamped and formed of sheet
¢ terminals are generally coplanar for
connection to a surface of the printed circuit{board. The contact portion of the first
switch terminal and body portions of the pair df ground terminals also are coplanar in a
plane offset from the plane of the tail portions pf the terminals. At least a portion of the
second switch terminal overlaps at least a pdrtion of one of the ground terminals to
define a capacitor therebetween.

The ground terminals are sh¢wn herein as being integrally joined.
Specifically, the pair of ground terminals form the legs of a generally U-shaped
configuration, with ends of the legs being inteprally joined by a cross portion of the U-
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reference nunerals 'G{ﬁé}tdb obtd, KRl SEBAY A B & [ [cch:
FIGURE | is a perspective VI ew oﬁnt he e ec r S gﬁ%ﬁ?ﬁaﬁggﬁﬁ %Hrt of

t he invent iftom theofolioming detaileatl ddseriptioartakear
a view | 005& toward the front receptacle
is a persp 8-view of the termnals of
plan view of a terminals of the connector;
that of Figure 4, highlighting the
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cmineag:mwdhtﬂmemeﬁmpalﬁyﬁglRE 2 is
end of the . connector; FlIGQJRE 3
he connector; FIGURE 4 is a top
FIGURE 5 is a viewsimlar t




overl appi ng area between the power term nal an one of the ground term nals;
FIGURE 6 is a view showi ng contact of "a cenplenentary mating connect or
lifting the switched termnal off of the ppwer termnal; FIGIRE 7 is a view
simlar to th t of Figure 1, but showing an alternate configuration for
the tail portions of the termng s; FIGURE;{8 is a perspective vie of the
termnals of the connector in Figure 77 reurRE 9 is a topzpl an view of a
terminals of Figure 8, and FIGURE 10 is a View sinilar halloi00Fi gure 9,
hi ghl i ghting the overlapping area between|the power term nal an one of the
ground termnals. 5 22 AUG 2003 Detail ed Description of the Preferred

Enbodi nent gn‘gﬁf)%chﬁﬂgnbpm%@ﬁgg{ng“ ngs in giew er detail, and first to
Figures 1 an I nvent| s enbodied in an electrical swtching
connector, general | yTte fHagmest ofthid Bwventidn wiiigh aelbetesd 3o bertovel &€ setifortisi ng,
general ly de icnatfd 14. The hO%il ng |s unitarily nolded of dielectric

mat eri al ~ sUai} PRdiqyfanty jn.the gppqnd Hsusysagiopaesetherovitivits obiseinandg
sur f ace 16tﬁe%vmges ttﬁgcorﬁgﬁ?p&%@ﬁ%%rst%dﬁ £ ded {;&e%uoavgﬂg 4B gu&!. reul t

board (not shown)” as a rearfterm na 1) and
a front retakpmammunemm&ﬁhdmfanmm@m i gs;hﬁvﬂﬁhllﬁeﬂ:fcraﬂce\mhfek’ali ecei ves
at | east a bl ade, of conpl enentary mati ng connector, such as for
coaxi al ca eB g"dﬂﬁ%%nﬁfﬁsgﬁhggggpﬁgﬂdmaﬁp ina. Referring to Figures 3 and 4

h Q 1 2. f
SwiLoh term nal , genciar Ty ‘deePerRr el S A CRARGIie Rk Mpdp AP 1T

secon t'ermna
general ly ﬂmsn@mabn,dod;mgtdwardmegemminm&"andlthergﬁheral ly desi gnat ed 28;

and a second ground a enerally designated 30. Al of the
g %félj}kg % 1sga v?ew loo)fong to gard the front receptacle end of the

Wiy

. connector;
FIGURE 3 is a perspective view ¢f the terminals of the connector;
FIGURE 4 is a top plan view of the terminals of the connector;
FIGURE 5 is a view similar tp that of Figure 4, highlighting the
overlapping area between the power terminal and one of the ground terminals;
FIGURE 6 is a view showing 2

connector lifting the switched terminal off of the

contact of a complementary mating
power terminal;

FIGURE 7 is a view similar to thdt of Figure 1, but showing an alternate
configuration for the tail portions of the terminals;

FIGURE B8 is a perspective view of the terminals of the connector in
Figure 7,

FIGURE 9 is a top plan view of

FIGURE 10 is a view similar jo that of Figure 9, highlighting the

overlapping area between the power terminal anfl one of the ground terminals.

he terminals of Figure 8; and




~termnals are stanped and forned of conductive sheet netal nmaterial. Al of
the termnals 24-30 have coplanar tail portions 24a-30a, respectively, for
connection to appropriate power and groung circuit traces on a printed
circuit board, as by soldering. First switech termnal 24 is the " wtched"
term nal of the connector and includes an|el ongated body portion 24b
extend g through housing 14 and incl udi ng S%a- w dened di%ighwgﬂﬁ 24c
defining a contact portion |ocated at receptacle 22 of t 3ng. G ound
termnals 28 and 30 al so have el ongated bo¢gy portions 28b and 30b,
respectively, extending forwardly in the hpusing on opposite sides of the

body portipga.A4Pneders ) ME! d.2: 80 portion 30b of ground
term nal 30 |§ Wi cn &8 . "5"'-- ground term nal 28 and

includes a cut-out arRefeddg té Bk dravis or B&ail, R0d frd &SGR Dhibd tROT ti on
2 of switch terminal 24. Al of the body portions 24b, 28b and 30b of the

respect i ve BYF1HOR g §mbgdisd o an elerirical swiiehing eomneatary gencmablyadesignatedd2nd
switch ternj : TP nt o power tetmnnal .of the cannector .and has
an el ongat re%&%iééré&'ﬁdg?ta iogt%—%?%\%l}%.ﬂn,ﬁg%%ﬁ;a S dgmplﬂ’ﬁe}lo&%%é‘ ey o 2
AUG 2903 plmoldedbf divtechiraredial hhsasqiladtidyrahd fike! el king hhe doadhh
portion of the second switch termnal is {lexible and has a dowwardly

pr oj ect i ng, MPYWES sedarcdbtforyseenting thaxennedtorton the surfacaaf 4 printed cinguéidoarht ~ wi t h

contact porg,j |8t swi tch termnal to. provi de normal | y

cl osed swi t@hp%hgra’% 'oﬁfrl\eelfcl: ugnfnglhf_s IaAgang-ggn g ﬁnaﬂ%{?@g}gﬂﬁa #Pgtrﬁ?e_tpfa&hf
portions 24shd 2Bdefimirt SRdeplacie Vit @y, 2) WHHRLeivd ANBad aGEREniIYIMH 5 28
and 30, respectively, along with at |east portions of the body portions of

t hose t er miGoEtRemetEy ayatingotonaectony swall aiefdr | coaxiat catde soupjed tb amexteingl di f y

the term n%@eﬁgd maintain the termnals ip precise position and spaci ng.
This can be one easily in a nolding die.|{On the other hand, second swtch
termnal 26 is Referring to Figures 3 and 4 in conjunction with Figures 1 and 2,

switching connector 12 includes a first switck terminal, generally designated 24; a
secqnd switch terminal, generally designated 26; a first ground terminal, generally
designated 28; and a second ground terminal] generally designated 30. All of the
terminals are stamped and formed of conductive sheet metal material. All of the
terminals 24-30 have coplanar tail portions 24a-30a, respectively, for connection to
appropriate power and ground circuit traces on the printed circuit board, as by soldering.

First switch terminal 24 is the “switched” terminal of the connector and
includes an elongated body portion 24b extending through housing 14 and including a
widened distal end 24¢ defining a contact portio located at receptacle 22 of the housing.

Ground terminals 28 and 30 alsd have elongated body portions 28b and
30b, respectively, extending forwardly in the housing on opposite sides of the body
portion 24b of switch terminal 24. Body portion{30b of ground terminal 30 is wider than
body portion 28b of ground terminal 28 4nd includes a cut-out area 30c for
accommodating the widened contact portion 24¢ of switch terminal 24. All of the body
portions 24b, 28b and 30b of the respective switch and ground terminals are generally
coplanar.

Second switch terminal 26 is 3§ “common” or power terminal of the

connector and has an elongated body portion 26p which is elevated in a plane above the
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by the normally closed switch térmnals 24
In Figures 3 and 4, the second switch termindl has an enlarged plate portion 26d which

is insertable into slot 32 of the housing. A pdir of rounded locking bosses 26e provide
an inte_rference_ fit within slot 32 to hold swit¢h terminal 26 in the housing.

As best seen in Figures 3 and 4, body portidn 28b and 30b of ground
terminals 28 and 30 respectively, form the les of a generally U-shaped configuration,
with the ends of the legs being integrally joined by a cross portion 34 of the U-shaped
configuration. Therefore, the unitary U-shaped ground terminal structure surrounds body
portion 24b and contact portion 24c of first switch terminal 24. Finally, as best seen in
Figure 3, in cross portion 34 of the ground tefminal structure has a downwardly tumed
lip 34a, and widened contact portion 24c| of first switch contact 24 also has a
downwardly turned lip 24d. |

Figure 5 is a duplicate of Fi
whereat plate portion 26d of second switch ferminal 26 overlaps body portion 30b of
ground terminal 30. This overlapping area provides an increase in the capacitor area
between those terminals which, in turn, lowers the characteristic impedance of the

connector.

Figure 6 shows a terminal blad£38 of a complementary mating connector

inserted into connector 12 and into engagement with contact portion 26¢c of second




and'26. Term nal blade 38 (Fig. 6) nmaybe from a coaxi al cable coupled to an
"external antenna. Therefore, when bl ade 38 engages contact portion 26¢c of
switch termnal 26 to "open" the switch of connector 12, the engagenent of
bl ade 38 with second switch term nal 26 npw di sengages the connector fro
the internal antenna and couples the cqnnector to the external or outside
antenna. Figures 7-10 show an al ternat'e’enbodi nent of t Il nventi on and

| i ke numerals have been applied in Figures 7-10 corresggﬁﬂﬁrﬁﬂj]to i ke
conponents described above in relation to|lFigures 1-6. The nmain difference
bet ween the enbodi nent of Figures 7-10 ang the enbodi mrent of Figures 1- is
the positi g [ I Qg f | t pal 26 and
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enbodi mentlmg‘{] qu ures 1-5. Specifically, a ove_rl appi ng area 36A between
second swi #8h2%-of oAl blage 3R dFige@onay bt Somp ecaxial calde eeyplidilanghtemnli n

i 11 o unieay JHetetthe) PRAYad B8k Y QRRIAAE oF Rl hibgiate T~

forms w t htegent ehasvwitelgof camettbe 13 pihe ichgagehtean bf 8lade 381wk eédonliisestch her eof .
The present ex?EEI es and enbodi nents, thefefore, are to be onsidered in

al | respectEmypal 2pb ngw disgnggges the gorpeetor &kpnj the intesnal aptennmand aouples ha i s not
to b 1im teshrebrot RFthdek@tdaP ot Ele ARLG"- 9 22 AUG 2003 CLAIMS

Figures 7-10 show an alternate ¢

nbodiment of the invention and like
numerals have been applied in Figures 7-10 correfponding to like components described
above in relation to Figures 1-6. The main difference between the embodiment of
Figures 7-10 and the embodiment of Figures 1-§}is the position of tail portions 26a and
30a of second switch terminal 26 and second gropind terminal 30. Basically, the tails of
the terminals define input leads to the connectof. These different embodiments show

that the input leads can be easily interchanged in position to allow different “hookups™

on the printed circuit board. This is difficult if not impossible with most prior art radio
frequency receptacles because of the manner in which the shields of those receptacles are
designed.

Figure 10 also shows a differencejbetween the embodiment of Figures 7-
10 and the embodiment of Figures 1-5. Specifically, an overlapping area 36A between
second switch terminal 26 and second ground tegminal 30 as highlighted in Figure 10 is

slightly larger than the overlapping area 36 in Figure 5.

It will be understood that the invegtion may be embodied in other specific
forms without departing from the spirit or centrhl characteristics thereof. The present
examples and embodiments, therefore, are to be fonsidered in all respects as illustrative

and not restrictive, and the invention is not to be limited to the details given herein.
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a flexible contact portion (26¢) projecting into the receptacle and engageable with the
al (24), whereby a terminal (38) of a

into the receptacle (22} in engagement

contact portion (24c) of the first switch termi
complementary mating connector can be inserte
with the flexible contact portion (26¢) of the sefond switch terminal (26) to move said
flexible contact portion out of engagement with the contact portion (24c) of the first
switch terminal (24); and '

a pair of ground terminals (28,30) at least partially overmolded by the
housing (14) and including tail portions (282;30a) projecting from the housing for
connection to the printed circuit board, each gréund terminal (28,30) being juxtaposed

alongside one of the switch terminals.

2. The electrical switching conn¢ctor of claim 1 wherein the tail portions
(24a,26a,28a,30a) of the said first and second spitch terminals (24,26) and said pair of

ground terminals (28,30) are coplanar.

3. The electrical switching cornector of claim 1 wherein the contact
portion (24c) of said first switch terminal (24) and body portions (28b,30b) said pair of

ground terminals (28,30) are coplanar.




2 2°AUG 2003 4. The electrical swtching cpnnector of claim3 wherein said
first swtch termnal (24) and said pair of ground termnals (28,30) are
stanped and fornmed of sheet netal material. 5. The electrical swtching
connector of claim4 wherein the tail portions (24a, 26a, 28a,30a) of the
said first and second switch termnals (2¢{26) and said pair of ground
termnals (28,30) are coplanar in a plane pffset fromthe plane of said
contact portion (24c) of the first switchjterm nal (24); g;glpm@ body
portions (28b,30b) of the pair of ground term nals (28, 30 :
el ectrical swtching connector for of claim1l wherein said pair of ground

termnal s (28, 30) aré TheleRgtrith]l wilcRing@6nneétor dN@aidd $ohblefitdaiSivstshichY
connector of claim®6 wherein said palir of ground termnals (28, 30) form

the |egs &Fﬂ@nalé%@@ﬂym@pgmﬁs@uc@wmgubﬁ ® ane stampediand fofmedef shegs bei ng
integral |y, kgcfﬂ Qy a cross portion (34) of the U shaped configuration

whi ch surrounds three sides of the contact portion 24c) of the first switch
termnal (24). - Id - 22AUR003 8. The ele¢trical sw tching connector of
claiml wherein at |east a portion (26d) of said second switch term nal
(26) overlaps at | edstThgejsiricalawitshingrente8Py obélasm# svherpirothnthiltpertiinsal s. 9.
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6. The electrical switching conngctor of claim 1 wherein said pair of

ground terminals (28,30) are integrally joined.

7. The electrical switching conngctor of claim 6 wherein said pair of
ground terrmnals (28,30) form the legs of a generally U-shaped configuration with ends
n (34) of the U-shaped configuration

which surrounds three sides of the contact portion [24¢) of the first switch terminal (24).

of the legs being integrally joined by a cross porti
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a second switch terminal (26) mounted on the housing and including a

- flexible contact portion (26¢) projecting into the receptacle and engageable with the
contact porﬁon of the first switch terminal, wheréby a terminal (38) of a complémcnta.ry
mating connector can be inserted into the recepta¢le (22) in engagement with the flexible
contact portion (26c) of the second switch termjnal (26) to move said flexible contact
portion (24c) out of engagement with the cortact portion (24c¢) of the first switch
terminal (24); '
a pair of ground terminals (28,30) juxtaposed alongside one of the switch

terminals; and
said second switch terminal (26)/and one of said ground terminals (30)

having overlapping capacitor plate portions (26d).

10. The electrical switching cqnnector of claim 9 wherein said first
switch terminal (24) and said pair of ground tergninals (28,30) are stamped and formed

of sheet metal material,

11. The electrical switching connector of claim 9 wherein the contact
portion (24c) of said first switch terminal (24) apd body portions (28b,30b) said pair of

ground terminals (28,30) are coplanar.
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13. The electrical switching cgnnector of claim 9 wherein said pair of

ground terminals (28,30) are integrally joined.
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ector of claim 13 wherein said pair of

ground terminals (28,30) form the legs of a generally U-shaped configuration with ends
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on (24c¢) of the first switch terminal (24).

15. An electrical switching cofnector (12), comprising:

a dielectric housing (14) defini

hg a receptacle (22);

a first switch terminal (24) mounted on the housing and including a

contact portion (24c) at said receptacle;
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