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SPECLFICATION
JACK ASSEMBLY INCLUDING A CONTACT SWITCHING SYSTEM

Field of the Invention

This invention generally relates to the art of
electrical connectors and, particularly, to a jack assembly
which includes a contact switching system for receiving a

S coaxial plug.

Background of the Invention
Shielded electrical connector assemblies are

widely used in various applications such as telecommunica-

tions equipment, computers and the like. The electrical

10 wiring in such applications often include electrical cables
having a plurality of electrically conductive leads sur-
rounded and protected by an electrically conductive shield,

such as a braid, folil or the like. In most such connector
assemblies, it is necessary to shield the signal-~carrying

15 circuits to avoid electromagnetic interference caused by
energy generated outside as well as inside the system,

and/or to avoid radio fregquency interference entering the

system.
Many such electrical connector assemblies are
b * 20 used in conjunction with systems which incorporate printed
_ circuit boards to which the comnectors are surface-mounted
L or with panels having aperturés through which the connec-

tors are mounted. Often, either the board or the panel
have ground planes or plates to which the connectors are
28 conductively coupled. The coupling usually is through the
shield of the cqnnector-assemblies. One type of shielded
electrical connector assembly is a jack which is "bhox" or
rectangularly shaped and includes a rectangularly shaped
dielectric housing having a front face and ou tside portions
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Thfg»invention generally relates to the art of -el ectri cal .
connectors and, particularly, to a jack assenhlly smti.ch .””f“DQ“193'E?-
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includes a contact switching systen1for'£ece|vung ae . - ¢ rere
coaxi al pl ug. BACKGRQD .OF THE.." " NVENT. d\l :
Shi el ded el ectrical connector assenblies are wdely

used in various applications such as teleconnunications

equipnent Cogﬁgfgﬁhéﬁﬂﬁtgﬂ% % %&%%éﬁa% ﬁtamped and formed

ing in such applications often |nc 6 electricarfcables
metal shield.

One such application of shielded djacks is for

~ receiving a pin-type coaxial plug insertable through a hole

5 in the front of the metal shield and intc a cavity or cham-

ber within the dielectric housing. The coaxial plug has a

plurality of radially insulated terminals which are exposed

at a tip of the plug in a fashion to provide axially sepa-

rated terminal sections. The dielectric housing of the

10 jack mounts a plurality of pairs of movable contacts or

terminals and fixed contacts or terminals, with the movable

contacts being engageable by the terminal sections of an

} inserted plug. The terminal sections of the plug not only

establish electrical connection with the movable contacts,

15 put the plug moves the movable contacts away from the fixed

contacts to effect contact switching functions. One of the

problems with jacks of this type is to maintain or ensure

good electrical contact between the movable and fixed con-

tacts. The engaging surfaces of the contacts often becone

20 contaminated which detericrates the effectiveness of the

contact coupling therebetween. Attempts have been made to

provide a wiping action between the engaging surfaces of

the movable contacts and the fixed contacts to counteract

such contamination. However, most such jack assemblies are

extremely small due to the ever-increasing miniaturization

of such connector assemblies. The compact envelope afford-
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ed by such miniature constructions leave little room for
providing adequate wiping actions.
This invention is directed to solving those prob-
30 lems by providing a unique contact construction which pro-
vides an improved and more extensive wiping action between
the movable and fixed contacts than has heretofore been
available. '
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contact switching system for receiving a coaxial plug, and

with the contacts of the jack assembly haviig an improved

wiping action.

In the exemplary embodiment of the inventicon, the
jack assembly includes an insulative housing having a texr-
minal receiving chamber and an aperture communicating with
the chamber for insertion therethrough of the coaxial plug.
The housing includes at least one terminal pivot support
means in the chamber. At least one fixed terminal is
mounted on the housing and includes a fixed rounded contact
portion lcecated in the chamber. At least one movable ter-
minal is mounted on the housing and includes a cantilevered
spring contact arm projecting from the terminal pivot sup—
port means of the housing for pivoting thereabout. The
contact arm includes a first contact portion for contacting
the rounded contact portion of the fixed terminal and a
second contact portion for contacting the coaxial plug when
inserted into the chamber. The spring contazct arm is re-
siliently prelcaded to bias the first contact portion
against the rounded contact portion of the fixed terminal.
The spring contact arm is configured so that the first
contact portion slides along and wipes over the rounded
contact portion when the coaxial plug is inserted into the
chamber and in contact with the second contact portion.

In particular, the cantilevered s=pring contact
arm has a dog—-leg confiquration defining a pair of rela~
tively angled legs which are preloaded in a biased condi-~
tion toward each other when the fixed terminal and the
movable terminal are in engagement. When the coaxial plug
is inserted intec the jack and moves the mo* able terminal
away from the fixed terminal, the angled legs of the pre-
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f the connectors are nounted. Often, either the an
boar§' or the panel have ground planes of.plates,to,*, ,°°, ‘927393 EP:
which the connectors are conductively coupled The 0 & . o ", « "0 ees
coupking usually is through the shield of "tthe connector ‘..”"..~ ‘
assenblies. One type of shielded electrical connector

assenbly is a jack which is "box" or rectangularly

shaped and inc| & 5PF1AQILGAERKLS IR Gl BlEChElgnle terminal spread
housi ng having a Tront Tace and outside - portions sur- .

roundi ng the fraparkafeowobkesy pEglaaded: shpddtann as the first contact
fﬁ_rrrfg dmet alk %&%ﬁn moves off of the roundeBC cuHtRc¥PPd¥RidPNodl the
SN e Aed J ackS 4 iked 'tdrninal to enhance a wiping action therebetween.

5 _ Other objects, features and advantages of the
invention will be apparent from the following detailed
description takenm in connection with the accompanying
drawings.
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a pin-type coxial plug insertable through a hole in the
frpnt of -the netal shield and into a cavity or..chihber -*°
within the dielectric housing. The coaxial: plug hds a -
plrality of radially insulated terninal™s which are.ex- .-
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posed at tip of the plug in.a fashion to provide axially
separated term nal sections. The dielectric housing of
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Brief Description of the Drawings

The features of this invention which are believed
to be novel are set forth with particularity in the append-
ed claims. The invention, together with its cbjects and
the advantages thereocf, may be best understood by reference
toe the following description taken in conjunction with the
accompanying drawings, in which like reference numerals
identify like elements in the figures and in which:

FIGURE 1 is a perspective view of one embodiment
of a jack assembly incorporating the concepts of the inven-
tion, in conjunction with a mating coaxial plug, with the
jack assembly mounted to a printed circuit board;

FIGURE 2 is an exploded view of the jack assembly
components;

FIGURE 3 is an axial section through the dielec-
tric housing of the jack assembly;

FIGURE 4 is a sectional view of the dielectric
housing with the terminals mounted therein;

FIGURE 5 is a view similar to that of Figure 4,
with the shield of the jack assembly added, and with the
coaxial plug inserted into the jack assembly;

FIGURE 6 is a fragmented elevational view of an
alternate form of ground terminal;

FIGURE 7 is a front elevational view of a second
embodiment of a jack assembly illustrating a further form
of ground terminal; '

FIGURE 8 is a view similar to that of Figure 7,
partially in section, to show ancther form of grounding
system between the shield and the coaxial plug;

FIGURE 9 is a view similar to that of Figure 8,
showing still a further form of grounding system between
the shield and the coaxial plug; and

FIGURE 10 is a view similar to that of Figure 5,
but of another embodiment of a jack assembly.
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z Detailed Description of the Preferred Embodiments
! Referring to the drawings in greater detail, and
first to Figures 1 and 2, the invention is embodied in a
jack assembly, generally designated 12 (Fig. 1), which in-
cludes a contact switching system, for receiving a coaxial
plug, generally designated 14. The coaxial plug is termi-
nated to a shielded electrical cable 16. The jack assembly
is a shielded electrical connector assembly of a "box" or
rectangular shape and includes a rectangularly shaped di~-
10 electric housing, generally designated 18 (Fig. 2), which
is substantially surrounded by a stamped and formed metal
shield, generally designated 20, as best seen in Figure 1.
The housing has a circular or cylindrical boss 22 which
projects through a front wall 24 of the shield and through
15 which coaxial plug 14 is inserted in the direction of arrow
"AY {(Fig. 1). Circular boss 22 defines a plug-receiving
“aperture 22a communicating with a chamber 26 (Fig. 2} with-
in housing 18- and into which the coaxial plug is inserted.
Referring particularly to Figure 2, dielectric
20 housing 18 is formed of a plurality of components, includ-
ing a unitary main body, generally designated 28, having
integral front and rear walls 30 and 31, respectively, a
top wall 32, and a side wall 33a. Once the terminals {de-
scribed hereinafter) are mounted within the main body, a
28 side wall 33b is assembled to the main body, as indicated
by arrow "B¥, and is fixed in place by appropriate fasten-
ing or latch means tc close chanmber 26.
Stamped and formed metal shield 20 includes front
wall 24, along with a top wall 34, a rear wall 36 and a
30 pair of side walls 38 to define a five-sided shielding box
having an open bottom. As seen in Figure 2, housing 18 is
assembled through the rear of shield 20 in the direction of
arrow "C" before rear wall 36 of the shield is formed.
Once the housing is inserted into the shield, rear wall 36
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#s not only establish electrical connection wth the mpxahh

Bt acts, but the plug noves the novable oontacts famay fronlfﬁe slxed T,
cottacts to effect contact swtching fung?yons Che of t he problens Wt
tkets of this type is to maintain or ensure good - el ectri cal contact
betiween the novabl e fixed contacts. The engaging surfaces of the contacts
of ten become contaninated which deteriorates the effectiveness of the

contact cou- plidgdriterhaivaed & pimdivienbetewinda Fdgpre- 1yYi dRege-
¥1ggggcgﬁz;g?sQﬁ%ﬂ%gﬁ%p%esfigggéggtﬁgr&gﬁgingfaégesﬂgsgan 1a2£§a%5%losgdthe
by the box-shaped shield. Front wall 24 of the shield
includes a pair of side flanges 24a, and rear wall 36 of
the shield includes a pair of side flanges 36a for overly-
ing side walls 38 of the shield. Each side wall of the
shield includes a pair of depending ground legs 38a for
insertion into holes 40 (Fig. 1) in a printed circuit beard
42 to surface mount the jack assembly to the board. Ground
10 legs 38a are electrically coupled, as by soldering, to
appropriate circuit traces {not shown) on printed circuit
. board 42 or within holes 40.
} Referring to Figures 3 and 4, dielectric housing
18, particularly main body portion 28, is molded of plastic
15 or like material with varicus terminal supporting grooves
and terminal pivot support means for mounting two pairs of
fixed and movable terminals, along with one ground termi-
nal. More particularly, the housing includes a supporting
groove 44 and a fixed support means 44a for mounting a
20 first fixed signal terminal, generally designated 46; a
suppottimg groove 48 and a pivot support means 48a for
mounting a first movable signal terminal, generally desig-
nated 50; a supporting groove 52 and a fixed support means
52a for mounting a second fixed terminal, generally desig-
25 nated 54; a supporting groove 56 and a plvot support means
§6a for mounting a second movable terminal, generally des-—
ignated 58; and a supporting groove 60 for mounting a
ground terminal, generally designated 62.
More particularly, first fixed terminal 46 in-
39 cludes a tail portion 468a at one end and a rounded contact
portion 46b at its opposite end. The tail portion is in-
sertable into an appropriate hole in printed circuit board
42 for electrical coupling te a circuit trace on the board
or in the hole. Rounded contact portion a6b is rigidly

o




gcsuch contanination. However, nost such jack as: . Sehliies
enely small due to the ever-lncrea5|ng n1ﬂravurfzavion of sughs: .,
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gs invention is directed to solving those probl ens by providing a

un?que contact construction which pro- vides an inproved and nore extensive
bi ng acti on seppeeted hex nbuakka-apdbly dkedo iudort hasahass bar ef tisor e
8N availablqh@usingu SUMVARY OF THE 1 NVENTI ON
Similarly; second fixed terminal 54 includes a
tail portion 54a for coupling to a cireuit trace on the
5 printed eircuit board, and a rounded contact portion %4b
rigidly supported or backed-up by fixed support means S2a
of the housing.
First movable terminal 50 includes a tail portion
S0a for coupling to an appropriate circuit trace on the
10 printed circuit board, and a pivot portion 50b fixedly
sandwiched between pivot support means 48a of the housing
i and a curved portion 48b of supporting groave 48 in the
heusing.

Sere i@ o e

Similarly, second movable terminal 58 includes a
tail portion 58a for coupling to an appropriate circuit
trace on the printed circuit board, and a pivot portion 58b
! wrapped about pivot support meané s6a of the housing.

? . Ground terminal 62 has a tail portion 62a for

: coupling to a ground trace on the printed -«:ircuit board,

20 and a contact portion 62b which projects inty aperture 22a

defined by circular boss 22 of the housing for contacting
coaxial plug 14, as described hereinafter.

The invention contemplates the novel provision of

an improved wiping action between movable signal terminals

25 50 and 58 and fixed signal terminals 46 and 54, respective-

ly, in response to insertion of coaxial plug 14 into en-

gagement with the movable terminals. More particularly,

referring first to movable terminal 50, the terminal in-

cludes a contact portion 50c at the distal end of a canti-

30 levered spring contact arm, generally designated 504, for

engaging rounded contact portion 46b of fixed terminal 48.

The cantilevered spring contact arm is configured to have

a dog-leg configuration to define a pair of legs 50e joined

at an apex 50f to define an éngle ©HH between the legs.

o
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E; object, therefore, of the invention is to provide a new g d, Laprgved
Jack assenbly which includes a contact. sMi tching-§ystem’fer geéggsr o, a
“¢oaxial plug, and with the contacts of_ghe jack éss%nb@y Eqvingran i-npreoved

i pi ng acti on. In the exenplary enbbdi nent of. fhe” i nvenfi'on, the jack
%gsenbly I ncl udes an insul ative houing having a term nal receiving chanber
nd an aperture communi - cating with the chanber for insertion therethrough
¢f the coaxi alexplivgl THe HeushdEhtédCludasnalsymaRitiohe GebovEel NAl Rhyot
upport neans. in theachgnber. At | east one .

about pivot support means 48a in such a manner as to

preload cantilevered spring contact arm 50d when contact

LN,

portion 50c is in engagement with rounded contact portion
5 46b of fixed terminal 486. In this preloaded condition,
angle "D" between legs 50e of the dog-leg configuration is
“compressed”.

Similarly, movable signal terminal 58 includes a
cantilevered spring contact arm, generally designated 58d,
which has a dog-leg configuration te define a pair of legs
58e joined at an apex 58f. One of the legs of the gdog-
legged spring contact arm on the distal side of apex 58f is

2
©

? maintained in engagement with rounded contact portion 54b
of fixed terminal 54 in a preloaded condition. Again, like
15 movable terminal 50, an angle "E" between legs 58e of mov-
able terminal 58 is "compressed” in the preloaded condition
of the terminal. The movable terminal has a rounded plug-~

engaging portion 58g near a distal end thereof.

Figure 5 shows coaxial plug 14 inserted into jack
20 assembly 12, with the plug engaging movable terminals 50
and 58 as well as ground terminal 62. Before proceeding,
it should be noted that the coaxial plug includes a tip
terminal portion 64 at the distal end therecf, a ground
terminal portion 66 at the proximal end thereof and an
5 25 intermediate terminal portion 68 therebetween, the terminal
portions being separated and insulated by dielectric insu-
lators 70, all of which is Xknown in the art. It can be
seen that tip terminal portion 64 has engaged cantilevered
spring contact arm 50d of movable terminal %0 at apex 50f
30 of the dog-legged configuration of the spring contact arm.
Intermediate terminal portion 68 of the cocaxial plug has
engaged plug-engaging portion 58g of movable terminal 58.
Proximal terminal portion 66 of the coaxial plug has en-

gaged contact portion 62b of ground terminal 62.

This Sheet Has Been Riilacedl
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flgxed term nal is nmounted on the housing and includes a ., {ig%edghQ

_ ﬁntact portion |ocated in the chanber-. A£ | east one moyabd e ter menar |$
“npunted on the hous- ing and |ncludesm@0aantllevered sprlﬂg contact argt
%o- jecting from the term nal pivot supporteneans of the h0u3|ng for

fvoting thereabout. The contact armin-

As stated above, movable signal terminals 58 and
58, particularly their dogwleg configured spring contact
arms 50d and 58d, respectively, are mounted within the jack
assembly in a prelsaded condition. This hiases contact
5 portion 58c of movable terminal 50 against rounded contact
portion 46b of fixed terminal 46, and biases :distal leg 58e
of movable terminal 58 against contact portion 54b of fixed
terminal 54. When coaxial plug 14 engages the movable
terminals, not only do the contact portions >f the movable
10 terminals move off of the contact portions of the fixed
terminals, but a significant wiping action is effected
because of the dog-leg configuration of the cantilevered

spring contact arms of the movable terminals.
More particularly, referring first to movable
i% terminal 50 in Figure 5, it can be seen that contact por-
tion 50c of the movable terminal has moved off of contact
portion 46b of fixed terminal 46. When this switching or
disengagement action occurs, legs 50e of the spring centact
i arm become “relaxed" from their prelcaded conditien. In
20 other words, angle "D¥ (Fig. 4) between the legs effective-
ly expands or enlarges to an angle “D1® shown in Figure 5.
Angle "D1" (Fig. 5) is larger than angle "D" (Fig. 4). The
resulting, exaggerated action is to cause contact portion
56c of movable terminal 50 to ride aleng and wipe over
25 contact portion 46b of fixed terminal 46 in the direction
of arrow “F" (Fig. 5) rather than simply lifting off of the

fixed contact portion. .

Similarly, when the coaxial plug engages portion
58g of movable terminal 58 to move the distal leg 58e of
30 the terminal off of contact portion 54b of fixed terminal
54, angle “E" (Fig. 4) expands or enlarges to an angle "EL®
as seen in Figure 5, as the preloaded dog-leg configuration
of the cantilevered spring contact arm of movable terminal
58 becomes relaxed. Again, this creates an exaggerated

T
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cludes a first contact portion for contacting the rounggd S$ophact
i'on of the fixed terninal and a Secend cenuact por tei on ~ orf c
t he coaxi al plug when |nsgiigd into hhea chanber The' sprrﬂg'
tact armis resiliently preloaded to bias t he ﬁrrst cont act portion -

wiping acticn across fixed contact portion 34b in the di-
rection of arrow HGY, '

It alsoc can be seen in Figure 5 that the tip of
contact portion 50c of movable terminal 50 is in abutment
with the inside of the housing, as at 71, under the pres-
sure of engagement of the coaxial plug with apex 508f of the
terminal. This abutment increases the normal contact force
between the terminal and the coaxial plug.

Pigures 6-8 show various forms of the jack assem-
bly for enhancing the grounding capabilities of the assen-
bly. First, referring to Figure 6, the luwer end of a
ground terminal 62°' {corresponding to ground terminal 62 in
Fig. 4) is provided with a pair of tail poriions 62a' for
insertion intc a corresponding pair of appropriate holes in
printed circuit board 42. These multiple tails of the
ground terminal provide multiple grounding paths to reduce

the impedance of the system. The multiple tails alsoc pro-

vide an improved shielding effect.

Figure 7 shows a further improvement wherein the
ground terminal not only has a pair of tail portions 62a‘’,
but also a pair of contact portions 62b!' projecting into
aperture 22a of cylindrical boss 22 of the dielectric hous-
ing for engaging terminal portion 66 of the coaxial plug.
The contact portions 62b' increase the surface contact area
between the ground terminal and the plug ground terminal
portion, again reducing the impedance of the systemn.

Figure 8 shows an empodiment wherein contact
portion 62b of ground terminal 62 is extendsd and wrapped
about the outside of cylindrical boss 22 of the housing,
with a distal end 62c of the ground terminal in engagement
with front wall 24 of shield 20. Therefore, the cocaxial
plug not only has a ground path to the printed circuit
board directly through ground terminal 62, but the ground
terminal, in turn, is coupled to the ground plane of the



“ The spring contact armis configured so that the fi rstaé:cirgﬁcﬁta
ftion slides along and wipes over t het ¢ reoundd- contact portlon when
cogxial plug is in- serted into the chggber and rn conhact mnthrthervff‘
se@ond contact portion. In partacuhar the eantilevered sprlng
co§tact arm has a dog-leg configuration defining a pair of relatively
angl ed legs which are preloaded in a biased condition toward each other
gn the fixedprigted n@im@ﬂttb@amnmmmm erlne NEt i sl and) Engagom@ingihen
e coaxi al p|£gg 3é£s?§;§s. inandtgf j ack and noves t he novabl e
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Pigure % shows an improved grounding scheme
wherein the ground terminal portion of the coaxial plug is
coupled directly to shield 20 for improving the grounding

e

characteristics of the jack assembly. More particularly,
contact portion 62b of ground terminal 62 can be seen ex-
posed within aperture 22a of cylindrical boss 22 of the
dielectric housing. In addition, front wall 24 of shield
10 20 includes a finger 80 which extends through a hole 82 in
cylindrical boss 22 and, like ground contact portion 62b,
E is exposed within aperture 22a for engagement by the coaxi-
5 al plug, particularly terminal portion 66 of the coaxial
plug. Therefore, like the embodiment shown in Figure 8§,
15 the c¢oaxial plug is coupled to the ground plane of the
printed circuit board both through ground terminal 62 as

well as through shield 20 and legs 38a of the shield.
fastly, Figure 10 shows an alternate embodiment
of a Jjack assembly, generally designated 12!', which is
20 similar to jack assembly 12 except that it is adapted for
receiving a coaxial plug 14' having three signal terminal

: portions and a ground terminal portion. It can -be seen
§ that the coaxial plug has the tip or distal terminal por-
E tion 64 at one end, the proximal or ground terminal portion
66 at the opposite end, with intermediate terminal portion
68 and a second intermediate terminal porticn 86 therebe~

weeSSeTignn
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tween. Consequently, jack assembly 12°' has an additional
or third pair of fixed and movable terminals. In order to
: simplify the description of jack assembly 12°', like numer-
: 30 als have been applied to like components, including the
; first and second pairs of fixed and movable signal texrmi-

: nals and the ground terminal, as described above in rela-
| " tion to the description of jack assembly 12.
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#nal away from the fixed termnal, the angled Iegs q% ?ﬁ p gloaded
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rel oaded condition as the first congagt portior ﬁDves éff of -t he Jounded
ontact portion of the fixed terminal "{o enhancé-a‘w p---°‘..Oher. ~

bj ects, features and advantages of the inven- tion wll be apparent from
he foll ow ng detailed de- scription taken in connection with the

cconpanying draw ngs More BRAEEISERGRT| ShkflF aBEembRYVINGS (rig. 10)
includes a third fixed terminal, generally designated 88,
mounted within a supporting groove 906 in the housing.
Fixed terminal 88 includes a tail portion 88a and a fixed
contact portion 88b.

Jack assembly 12' also includes a third movable
terminal, generally designated %2, mounted within a sup-
porting groove 94 in the housing. Movable terminal %2 in-
cludes a tail portion 92a and a dog leg cantilevered spring
10 contact porticn, generally designated 92b, defining a pair
of legs 92c joined at an apex 924. A rounded contact
portion 92e is formed at the distal end of the movable
terminal. Like movable terminals 50 and 58, movable
terminal 92 is mounted within the housing in a prelcaded
15 condition with one of legs 9%2c (the right-hand leg in Fig.

10) biased against contact portion 88b of fixed terminal
88. In this prelcaded condition, legs 92c define an angle
"H® which is “compressed" in the preloaéed ccadition of the

'

terminal.

20 When coaxial plug 14' is fully inserted into jack
assembly 12!, tip terminal portion 64 of the coaxial plug
engages contact portion 92e of terminal 92 and moves the
terminal off of the fixed terminal. W%hen this occurs,
angle "H" between legs 92c¢ enlarges or expands and effects

25 an exaggerated wiping motion along fixed contact portion
88b.

It will be understood that the invention may be
embodied in other specific forms without departing from the
spirit or central characteristics thereof. The present

30 examples and embodiments, therefore, are to be considered
in all respects as illustrative and not restrictive, and
the invention is not to be limited toc the details given

herein.
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Qteatures of this invention which are believed tg be novgh.,gsezgel
h wth particularity in the appended eclalns . Whe cimvenrion; ;¢
gether with its objects and the14advantages thereoﬁ ey be best;-
derstood by refer- ence to the foll ow ng descrlptlon ‘t-aken-in

wi th the acconmpanying draw ngs, in which like refer- ence
punmerals identify like elements in the figures and in which: FIG 1 i

3”{perspectivec1@gg§pf one enbodi ment of a

'"gncepts of the inven- tion, in conjunction with a mating coaxial plug,
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1. A jack assembly {12) which includes a econtact
switching system for receiving a coaxial plug (14),
comprising:

an insulative housing (18) having a terminal-
receiving chamber (26) and an aperture (22a} communicating
with the chamber for insertion therethrough of the coaxial
plug, the housing including a terminal pivot support means
{(48a, $6a) in the chamber; and

a movable terminal (50, 58) mcunted on the
housing and including a cantilevered spring contact arm
{50d, 58d) projecting f£from said terminal vivot support
means for pivoting thereabout, the spring contact arm
ineluding a first contact portion {50c, 58e) for contacting
the rounded contact portion of the fixed terminal and a
second contact portion (50f£, 58g} for contacting the
coaxial plug when inserted into. the chamber, the spring
contact arm being resiliently prelcaded tec bias the first
contact portion against the rounded contact nortion of the
fixed terminal, and the spring arm being configured so that
the first ccontact portion slides along and wipes over the
rounded contact portion when the coaxial plug is inserted
into the chamber and in contact with the gecond contact
portion.

2. The jack assembly of claim 1 wherein said
cantlilevered spring contact arm (50d) has a dog-ley
configuration with a pair of relatively angled legs (50e)
converging at said second contact portion (5Cf).

3. The jack assembly of claim 2 wherein said
first contact portion (50c) is defined by a distal end of
one of said legs (50e).
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ck assenbly nounted to a printed circuit board; FI G S pl oded

ew of the jack assenmbly conponentsy ¢ FlG: 3 |s ans ax1%? §€£ §%m

hrough the dielectric hous- ing of Fgg 1ack assenbly : Fl G 4 |S°a"'
view of the dielectic housing  with thevvern1nals nount ed "

4. The jack assembly of claim 3 wherein an end
of the other leg (50c] pivots about said terminal pivot
support means (48a).

5. fThe jack assembly of claim i wherein said
cantilevered spring contact arm (58d) has a dog-leg
configuration with an end of one leg (58e) defining said
second contact portion (58g), with an end (58b) of the
other leg being pivotable about said terminal pivot support
means (56a), and with said first contact portion being
located between the end (58g) of the one leg and a point
(58f) where the legs converge.

6. The jack assembly of claim 1 wherein said
first contact portion {50c) is rounded.

7. - The jack assembly of claim ! wherein the
coaxial plug (14) ‘includes a shield means (66), said
housing (18) is adapted for mounting on a printed circuit
board (42), and including a ground terminal (82} mounted on
the housing in position for engaging the shield means, the
ground terminal having at least two integral tail portions
{62a) projecting from the housing for intercennection to
appropriate ground traces on the printed circuit board.

8. The jack assembly of claim 1 wherein the
coaxial plug (14) includes a circumferential shield means
(66), and including a ground terminal (62) mounted on the
housing with at least two integral contact portions (62b)
for engaging the shield means at twe circumferential
locations thereof.

LT 1T




fenbly;
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| FIG 5is aviewsimlar to that of FIG 4, wth,tBg.35Ri gkxkd of
jack assenbly added, and with the coaxkal

FIG 6 is a fragnmented elsmational, view of ran’ al ter- z

9. The jack assembly of claim & wherein said
housing (18) is adapted for mounting on a printed circuit
board, and the ground terminal includes at least two
integral tail portions (62a'} projecting from the housing
for intercomnection to appropriate ground -craces on the
circuit board.

10. The jack assembly of claim ) wherein the
coaxial plug (14} includes a circumferential shield means
(66), and including a ground terminal (62) mounted on the
housing, the ground terminal inecluding an integral contact
portion (62b) for engaging the shield means of the coaxial
plug, and a shield (20) about at least a portion.of the
housing at least in the area of said aperture, the shield
including an integral contact portion (80) for engaging the
shield means of the coaxial plug.

11. The jack assembly of claim 10 wherein said
housing (18) is adapted for mounting on a printed circuit
board (42) and the ground terminal and the whield include
integral tail portions (62a, 38a) projecting from the
housing for interconnection to appropriate graund traces on
the circuit board.

12. The jack assembly of claim 1 wherein the
coaxial plug (14) includes a shield means {66), and said
housing includes a hollow boss (22) projecting therefrom
about said aperture (22a) for insertion therethrough of the
coaxial plug, a shield (20) about at least a portion of the
housing at least about said boss, and a ground terminal
{62) mounted on the housing, the ground terminal including
an integral contact portion (62b) projecting into the
inside of the boss for engaging the shield means of the

——————————————— —
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E-formof ground term nal; FIG 7 is a front elevational view of a
nd enbodi- ment of a jack assenbley itlustratjemg a, tur&ﬁ“gﬂ-%pﬁﬁj of

nd term nal; FI G 8|saV|eW«5|mIar to’that oj EIG 7, "paftiglly
section, to show anot her form of g“r Uhdl ng system between the shi et d
asfgf t he coaxi al plug FIG 9is aviewsinlar to that of FIG 8

ing still a further formof grounding system bet ween the shield and

g?aX' al %éja%tiaf Blug, theCeofiabt paoz\:'q:lcn %ergrlnga rwratp%etéﬂ' %%Zcf) hbGut>

the outside of the boss for engaging said shield.

13. The jack assembly of claim 12 wherein said

housing (18) is adapted for mounting on a printed circuit

8 board, and the . ground terminal includes at least two

integral tail portions (62a%) projecting from the housing

for intercennection to appropriate ground traces on the
eirecuit board.
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fher enbodi ment of a jack assenbly. DETAI LED DES |g§| QY OF
Referring to the drawings in dgreater detdile, and’ #l t o°FI-GS
2, the invention is enbodied in aﬁMQCk assenbky, generally

12
L o
[

(FIG 1) which in- cludes a:conact "swi‘tching system for

recta
JACK ASSFNBﬁQ$n§§LUDI§ G A COEEAC SWITCHING SYSTEM

A jack assembly {12) is provided with a contact
switching system for receiving a ccaxial plug (24). The
assembly includes an insulative housing (18} having a
terminal-receiving chamber (26} and an aperture {22a)
communicating with the chamber for insertion therethrough
of the coaxial plug. The housing includes a terminal pivot
support (48a, S56a) in the chamber. A fixed terminal (486,
54) is mounted on the housing and includes a fixed contact
portion (46b, 54b} located in the chamber. A movable
terminal (50, 58) is mounted on the housing and includes a
cantilevered spring contact arm (504, 58d) projecting from
the terminal pivot support for pivoting thereabout. The
cantilevered spring contact arm includes a first contact
p@rti@n {(50c, 58e) for contacting the contact portion of
the fixed terminal and a second contact portion (50£, 58g)
for contacting the coaxial plug when iﬁsert@& into the
chamber. The spring contact arm is resiliently preloaded
tc bias the first contact portion against the contact
portion of the fixed terminal. The spring contact arm is
configured so that the first contact portion slides along
and wipes over the contact portion of the fixed terminal

when the coaxial plug is inserted into the chamber and in

contact with the second contact portion of the movable

terminal.

[
(4o

Ivig a coax- ial plug, generally designated 14. The coaxi al pl ug
Sg termnated to a shielded electrical cable 16. The jack assenbly is a
el ded electgggggAQ@nnector assnebly of a "box" or rectangul ar shape

.1
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&Iy shaped di el ectric housing, generally designated 12, (ELG 2),.

| substantially surrounded by a
general |y designated 20,as best seen in FIG 1: The hou5|ng has
boss 22 which projects: t hrough a- front wali-
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48 is forned of a plurality of conponents, including ga ypjtary.gain
Pody, generally designated 28, having integral ¢ front:and regar walf$ 30
and 31, respectively, a top wall 3, and a side wal I; 33a Onge the tegmrpal s
(descri bed hereinafter ) are nounted vvithi n the " main* bod'y’ a srde wall
33b is assenbled to the main body, é] Lcated by arrow "B" , and is
fixed in place by appro- priate fa%},en | atch nmeans to cl ose chanber

26. .
~
% ‘m‘? oY
N mag gi"’%‘g
N7
fﬂ Mo
© uu | "—Q
? 3
A
¢
NG
N
O
I

o




St atped —and-formed metal shield 20 includes front,wall 24, .ateng wirt ly a top
wal | 34, . g rear dualfeteced6 and a pair-pf side walls 38 to define a:,:,
'five-side’@‘ i tiKlox v PO S ¢
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having an open bottom As seenin FIG 2  hoysing 1& is&-assenbi.efl
through the rear of shield 20 in thérgi}ectionioffarrow?‘Cﬂlbeforgitear
*wall 36 of the shield is formed. Once the housing.is inserted intp the
shield, rear wall 36 is bent downward to the pdsition shown in FIG 1,
wher eupon five sides of the housing are substantially encl osed by the
box-shaped shield. Front wall 24 of t k8-8hi el d incl udes a pair of side

fl anges 24a and rear wall 36 of the shield includes a pair of side
flanges 36a for overlying side walls 38 of the shield. Each side wall of
the shield includes a pair of depending ground |l egs 38a

38a




for insertion into holes 40 (FIG 1) .in a prlnted circuit board 42 10
_surface nount the jack assenbly to t he .board.” 'Glound Iegs 38a are..! ...,
electrically coupled, as by soldering, to appropriate CIPCUIt traces (not
shown) on prlnted circuit board 42 or withii hdl'es 40. Referring to
FIGS. 3 and 4, dielectric housing 18, rticularly main body portion 28,
I's nol ded of plastic or |ike materi al %é%ﬁ? various termnal supporting
grooves and term nal pivot support means for nounting two pairs of fixed
and novable termnals, along with one ground temgémﬂ Nbre particul arly,

t he housi ng 46b
3“.2 S2e /SOC 50¢ ; /
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i ncl udes a supporting groove 44 and a fixed support neans 44a
mounting a first fixed signal.
supporLLngngreeve~48—aﬁd—a pi vot support means 48a
novabl e si gnal

and a ﬂmnw ”fs 52 for nnuﬁﬁ1ng a second {iked terninal, |
gener al | 4 \“;j! aﬁﬁ\&EP ﬁ%po t§ means
56a for Yisgy nated 8 and

termnal, generally designated 46; a

Lizakinaaon

general |y desi gnated 50; aj

Thls invention generally relates to the art of
electrical connectors and, particularly, to a jack assembly
which inecludes a contact switching system for receiving a
coaxial plug. '

Bagkground of the Invention
Shielded electrical connector assemblies are
widely used in various applications such as telecommunica-

tions equipment, computers and the like. The electrical

wiring in such applications often include electrical cables

having a plurality of electrically conductive leads sur-
rounded and protected by an electrically conductive shield,

such as a2 braid, foll or the like. In most such connector

f ofibeav7a=7 zies

assemblies, it is necessary to shield the signal-carrying

cireuits to avoid electromagneti¢ interference caused by
energy generated outside as well as inside the gystem,
and/er to aveid radic frequency interference entering the
system.

Many such electrical connector assemblies are
used in conjunction with systems which incorporate printed
circuit boards to which the connectors are surface-mounted
or with panels having aperturés throuqh which the connec-
tors are mounted. Often, either the board or the panel
have ground planes or plates to which the connectors are
conductively coupled. The coupling usually is through the
shield of the connector assemblies. One type of shielded
electrical cocnnector assembly is a jack which is "box" or
rectangularly shaped and includes a rectangularly shaped
dielectric housing having a front face and ocutside portiopé
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More particularly, first fixed term nal 46 includes =g

one end and a rounded contact por- tion 46b at its op @;;LA@%& 1o ail
portion is insertable into an appropriate hole in pri g Clrcuit and {42
for electrical coupling to a circuit trace on the board lor gigh SERCSHSI o |
Rounded contact portion 46b is rigidly sup- ported oribacked-up by fikep
support nmeans 44a of the housing. .3. - > \

surrounding the front face covered by a stamped and formed
metal shield.

One such application of shielded djacks is for
receiving a pin~type coaxial plug insertable through a hole
in the front of the metal shield and into a cavity or cham~
ber within the dielectric housing. The coaxial plug has a
plurality of radially insulated terminals which are exposed
at a tip of the plug in a fashion to provide axially sepa-
rated terminal sections. The dielectric housing of the
jack mounts a plurality of pairs of movable contacts orx
terminals and fixed contacts or terminals, with the movable
contacts being engageable by the terminal sections of an
inserted plug. The terminal sections of the plug not only
establish electrical connection with the movakble contacts,
but the plug moves the movable contacts away from the fixed
contacts to effect contact switching functions. One of the
problems with jacks of this type is to maintain or ensure
good electrical contact between the movable and fixed con-
tacts. The engaging surfaces of the contacts often becone
contaminated which detericrates the effectiveness of the
contact coupling therebetween. Attempts have been made to
provide a wiping acticon between the engaging surfaces of
the movable contacts and the f£ixed contacts to counteract
such contamination. However, most such jack assemblies are
eétrem@ly small due to the ever-increasing miniaturization
of such connector assemblies. The compact envelope afford-
ed by such miniature constructions leave little room for
providing adequate wiping actions.

This invention is directed to sclving those prob-
lems by providing a unigue contact construction which pro-
vides an improved and more extensive wiping action between
the movable and fixed contacts than has heretofore been

available.

R



- 6 - Simlarly, second fixed term nal 54 includes a tail portion
54a for coupling to a circuit trace on the printed CIFC%#%ué&EFﬂ and a

rounded contact porton 54b rigidly supported or backed4RBEPh i’ SHEED
nmeans -52a of

=3- 06 SEP 996

summary of the Inventicn

An object, therefore, of the invention is to
provide a new and improved jack assembly which includes a
contact switching system for receiving a ccaxial plug, and
with the contacts of the jack assembly havifng an improved
wiping actien.

In the exemplary embodiment of the invention, the
jack assembly incliudes an insulative housing having a ter-
minal receiving chamber and an aperture communicating with
the chamber for insertion therethrough of the coaxial plug.
The housing includes at least one terminal pivot support
means in the chanmber. At least one fixed terminal is
mounted on the housing and includes a fixed rounded contact
portion located in the chamber. At least one movable ter-
minal is mounted on the housing and includes a cantilevered
spring contact arm projecting from the terminal pivet sup-—
port means of the housing for pivoting thereabout. The
contact arm includes a first contact portlon for contactlng
the rounded contact portion of the fixed terminal and a
second contact portion for contacting the coaxial plug when
inserted intc the chamber. The spring contact arm is re-
siliently preloaded to bias the first contact portion
against the rounded contact portion of the f£ixed terminal.
The :spring contact arm is configured sc that the first
contact portion slides along and wipes over the rounded
contact portion when the coaxial plug is inserted into the
chamber and in contact with the second contact portion.

‘In particular, the cantilevered sprinyg contact
arm has a dog~leg configuration defining a pair of rela-
tively angled legs which are preloaded in a biased condi-
tion toward each other when the fixed terminal and the
movable terminal are in engagement. When the coaxial plug
is inserted into the djack and moves the mo-able terminal
away from the fixed terminal, the angled legs of the pre-

This Sheet Has Been RW
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t he housi ng. First novable termnal 50 includes a tail portion 50a for
coupling to an appropriate circuit trace on the printed circuit board, and
a pivot portion 50 b fixedly sandw ched between pivot support neans 48a of

the housing and a curved porton 48b of supporting groRys Oy ng.
Simlarly, second novable term nal 58 includes a ta?-}"“i ' iy
coupling to an appropriate <circuit trace on the prls‘jd circuit boand,;} and
a pivot portion 58b w apped about pivot support neans(é& SER 984t He
housi ng.

-

loaded spring contact arm of the movable terminal spread
apart from their preloaded condition as the first contact
portion moves off of the rounded contact pertion of the
fixed terminal to enhance a wiping action therebetween.
Cther objects, features and advantages of the
invention will be apparent from the following detailed
description taken in connection with the accompanying

drawings.
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Gound termnal 62 has a tail portion 62a for con- pling to a ground trace
on the printed circuit board, and a contact portion 62b which prOJects into
aperture 22a defined by circular boss 22 of the housing ~¥e

coaxial plug 14, as described hereinafter. The i nvepy
t he novel provision of an inproved w ping action betwe
term - nals 50 and 58 and fixed signal -Serm nal s 46 an
in respone to insertion of coaxial plug 14 into engag
novable termnals. Mrre particulary, referring first
50, the

; mww _

The ﬁeatures of thls invention which are believed
to be novel are set forth with particularity in the append-
ed claims. The invention, together with its objects and
the advantages therecf, may be best understoocd by reference
to the following description taken in conjunction with the
accempanying drawings, in which like refevence numerals
identify like elements in the figures and in which:

FIGURE 1 is a perspective view of one embodiment
of a jack assembly incorporating the concepts of the inven-
tion, in conjunction with a mating coaxial plug, with the
jack assembly mounted to a printed cirecuit board;

FIGURE 2 is an exploded view of the jack assembly
components;

FIGURE 3 is an axial section through the dielec~
tric housing of the jack assembly;

FIGURE 4 is a sectional view of the dielectric
housing with the terminals mounted therein;

FIGURE 5 is a view similar toc that of Figure 4,
with the shield of the jack assembly added, and with the
coaxial plug inserted into the jack assembly,

FIGURE 6 is a fragmented elevational view of an
alternate form of ground terminal;

' FIGURE 7 is a front elevational view of a second
embedirent of a jack assembly illustrating a further form
of ground terminal;

FIGURE 8 is a view similar to that of Figure 7,
partially in section, tc show another form of grounding
system between the shield and the coaxial plug;

FIGURE 9 is a view similar to that of Figure 8,
showing still a further form of grounding system between
the shield and the coaxial plug; and

FIGURE 10 is a view similar to that of Figure §,
but of another embodiment of a jack assembly.

o T



term nal includes a contact portion 50c at the distal end of a

cantil evered spring contact arm general ly, desig-{]
engagi ng rounded contact portion 46b of fixed t er mj
cantilevered spring contact armis configured to have g
configuration to define a of | egs 50e joined at |

define an angle "D' between the |egs. d@#m nal 50 |&

to preload cantilevered spring contact arm 50d when coftact portlon 50c

I n engage- nent with rounded contact portlon 46b of fixed term -
Detailed Description of t he Preferred Embodiments

Referring to the drawings in greater detail, and
first to Figures 1 and 2, the invention is embodied in a
jack assembly, generally designated 12 (Fig. 1}, which in-
cludes a contact switching system, for receiving a coaxial
plug, generally designated 14. The coaxial plug is termi-
nated to a shielded electrical cable 16. The jack assembly
is a shielded electrical connector assembly of a "box" or
rectangular shape and includes a rectangularly shaped dai-
electric housing, generally designated 18 (Fig. 2}, which
is substantially surrcunded by a stamped and formed metal
shield, generally designated 20, as best seen in Figure 1.
The heousing has a circular or cylindrical boss 22 which
projects through a front wall 24 of the shield and through
which coaxial plug 14 is inserted in the direction of arrow
nad (Fig. 1). Circular boss 22 defines a plug-receiving
aperture 22a communicating with a chamber 26 (Fig. 2} with-
in housing 18- and into which the coaxial plug is inserted.

Referring particularly to Figure 2, dielectric
housing 18 is formed of a plurality of components, includ-
ing a unitary main body, generally designated 28, having
integral front and rear walls 30 and 31, respectively, a
top wall 32, and a side wall 33a. Once the terminals (de-
scrlbed hereinafter) are mounted within the main body, a
side wall 33b is assembled to the main bedy, as indicated
by a@rrow "B¥, and is fixed in place by appropriate fasten-
ing or latch means to close chamber 26.

Stamped and formed metal shield 20 includes front
wall 24, along with a top wall 34, a rear wall 36 and a
pair of side walls 38 to define a five-sided shielding box
having an open bottom. As seen in Figure 2, housing 18 is
assenbled through the rear of shield 20 in the direction of
arrow %“C% before rear wall 36 of the shield is formed.
Once the housing is inserted into the shield, rear wall 36

———————
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mal 46. In this prel oaded condition, angle "D’ betmee:;f:\
dog-leg configuration is "conpressed". Simlarly, oS
termnal 58 includes a canti- |evered spring contact

designated 58d which has a dog-leg configuration to
58e joined at an apex 58f One of the legs of the dog-
armon the distal side of apex 58f is maintained in
rounded contact portion 54b of fixed termnal 54 in a

egs
act

is bent downward tc the position shown in Figure 1, where-
upon five sides of the hc&sinq are substantially enclosed
by the box-shaped shield. Front wall 24 of the shield
includes a pair of side flanges 24a, and rear wall 36 of
the shield includes a pair of side flanges 3sa for overly-
ing side walls 38 of the shield. Each side wall of the
shield includes a pair of depending ground legs 38a for
insertion into holes 40 (Fig. 1) in a printed circuit beard
42 to surface mount the jack assembly to the board. Ground
legs 38a are electrically coupled, as by soldering, to
appropriate circuit traces ({not shown) on printed circuit
board 42 or within holes 40.

Referring to Figures'3 and 4, dielectric housing
18, particularly main body portion 28, is molded of plastic
or like material with various terminal supporting grooves
and terminal pivot support means for mounting two pairs of
fixed and movable terminals, along with one ground termi-

‘nal. More particularly, the housing includes a supperting
grocve 44 and a fixed support means 44a for mounting a
first fixed signal terminal, generally designated 46; a
supperting groove 48 and a pivot support means 48a for
mounting a first movable signal terminal, generally desig-
nated 50; a supporting groove 52 and a fixed support means
52a for mounting a second fixed terminal, generally desig-
nated 54; a supporting groove 56 and a pivot support means
56a f@r mounting a second movable terminal, generally des-~
ignatéd 58; and a supporting groove 60 for mounting a
ground terminal, generally designated 62.

More particularly, first fixed terminal 46 in-
cludes a tail portion 46a at one end and a rounded contact
portion 46b at its opposite end. The tail pertion is in-
sertaple intc an appropriate hole in printed circuit board
42 for electrical coupling to a circuit trace on the board
or in the hole. Rounded contact portion 46b is xigidly

This Sheet Has Been Reﬁl_aced
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tion.

novabl e term nal 58 is "com

Agai n,

| i ke novabl e term nal 50, an angle "“;

06 SEP 1996

supported or backed-up by fixed support means 44a of the
housing. B

Similarly, second fixed terminal $4 includes a
tail portion 54a for coupling to a circuit trace on the
printed circuit board, and a rounded contact portion 54b
rigidly supported or backed-up by fixed support means 52a
of the housing.

First movable terminal 50 includes a tail portion
5¢a for coupling to an appropriate circuit trace on the
printed circuit board, and a pivot portion 50b fixedly
sandwiched between pivot support means 48a of the housing
and a curved portion 48b of supporting grosve 48 in the
housing.

Similarly, seccnd movable terminal 58 includes a
tail portion 58a for coupling to an appropriate circuit
trace on the printed circuit board, and a pivot portion 58k

“wrapped about pivet support means S6a of the housing.

Ground terminal 62 has a tail portion &2a for
coupling to a ground trace on the printed eircuit board,
and a contact porticn 62b which projects intu aperture 22a
defined by circular bess 22 of the housing for contacting
coaxial plug 14, as described hereinafter.

The invention contemplates the novel provision of
an improved wiping action between movable signal terminals

50 and 58 and fixed signal terminals 46 and 54, respective-

ly, in response to insertion of coaxial plug 14 into en-
gagement with the movable terminals. More particularly,
referring first tc movable terminal 50, the terminal in-
cludes a contact portion 50c at the distal end of a canti~
levered spring contact arm, generally designated 504, for
engaging rounded contact portion 46b of fixed terminal 46.
The cantilevered spring contact arm is configured toc have
a dog-leg configuration to define a pair of legs 50e joined
at an apex S0f to define an angle "D” between the legs.




pressed” in the preloaded condition of the termnal.
has a rounded pl ug-engagi ng portion 58g near a distal

shows coaxi a

engagi ng novable termnals 50 and 58 as well as ground|t ﬁjéﬂéﬁ# é Be

proceed- ing

termnal portion 64 at the distal end thereof, a ggogn
66 at the proximal end thereof and an iBternedi ate
t her ebet ween,

-.’ n

plug 14 inserted into jack as- senbly BEEEAJr

it should be noted that the coaxial plu L§&

the termnal portions being separ ated

Terminal 50 is mounted within supporting groove 48 and
about pivet support means ., 48a in such a manner as to
preload cantilevered spring contact arm 50d when contact
portion 50c is in engagement with rounded centact portion
46b of fixed terminal 46. In this preloaded condition,
angle "D" between legs 50e of the dog-leg configuration is
“compressed®. '

similarly, movable signal terminal 58 includes a
cantilevered spring contact arm, generally designated 584,
which has a dog~leg configuration to define a pair of legs
58e joined at an apex 58f. One of the legs of the dog-
legged spring contact arm on the distal side of apex 58f is
maintained in engagement with rounded contact portion 54b
of fixed terminal 54 in a prelcaded condition. Again, like
movable terminal 50, an angle "E" between legs 58e of mov-
able terminal 58 is "compressed" in the preloaded condition
of the terminal. The movable terminal has a rounded plug-
engaging portion 58g near a distal end thereof. -

Figure 5 shows coaxial plug 14 inserted into jack
assembly 12, with the plug engaging movable terminals 50
and 58 as well as ground terminal 62. Before proceeding,
it should be noted that the coaxial plug includes a tip
terminal portion 64 at the distal end thereof, a ground
terminal portion 686 at the preximal end thereof and an
intermediate terminal portion 68 therebetween, the terminal
portions being separated and insulated by dielectric insu-
lators 70, all of which is kmown in the art. It can be
seen that tip terminal portion 64 has engaged cantilevered
spring contact arm 50d of mecvable terminal 50 at apex 50f
of the dog-legged configuration of the spring contact arm.
Intermediate terminal portion 68 of the coaxial plug has
engaged plug-engaging portion 58g of movable terminal 58.
Proximal terminal portion 66 of the coaxial plug has en-
gaged contact portiocn 62b of ground terminal 62.

This Sheet Has Been R e[ill

(T

The nuvable tern1na|

d term nal 30'
jernlnal portlon b



dielectric insulators 70, all of which is known in -lgﬁquﬁﬁﬁﬁ seen
that tip termnal portion 64 has engaged cantil evey g SprtRg—eont dct arm
50d of novable term - nal 50 at apex 50f of the dog- e@%fg §Q@§% grdtion
of the spring contact arm | ntermedi ate term naj ﬁ t He
coaxi al plug ha engaged pl ug-engagi ng @@rtlon 58g bf anabLe terdi fal 58.
Proxi mal terminal portion 66 of the Cb#xial plug has engaged contact

portion 62b of ground term nal 62. As stated Qe FON-EH ~Srb=g
termnals 50 and 58, particularly their dog-Ieg conflgured sprlng contact

As stated above, movable signal terminals 50 and
58, particularly their doémleg configured spring contact
arms 50d and 584, respectively, are mounted within the jack
assembly in a prelocaded condition. 7This biases contact
portion 50c of movable terminal 50 against rounded contact
portion 46b of fixed terminal 46, and biases distal leg 58e
of mevable terminal 58 against contact portion 54b of fixed
terminal 54. V¥hen coaxial plug 14 engages the movable
terminals, not only do the, contact portions of the movable
terminals move off of the contact poertions of the fixed
terminals, but a significant wiping action is effected
because of the dog-leg configuration of the cantilevered
spring contact arms of the movable terminals.

More particularly, referring first to movable
terminal 50 in Figure 8, it can be seen that contact por-
tien 50c of the movable te&mimal has moved off of contact
portion 46b of fixed terminal 46. When this switching or
disengagement action occurs, legs S0e of the spring contact
arm become Yrelaxed” from their prelcaded conditioen. In
other words, angle "D" (Fig. 4) between the legs effective-
ly expands or enlarges to an angle “D1" shown in Figure 5.
Angle ¥D1% {(Fig. 5) is larger than angle "D¥ (Fig. 4). The
resulting, exaggerated action is to cause contact portion
56c ‘'of movable terminal 50 to ride along and wipe over
contact portion 46b of fixed terminal 46 in the direction
of arrow "FY (Fig. 5) rather than simply lifting off of the
fixed contact portion.

Similarly, when the coaxial plug engages portion
S8g of movable terminal 58 to move the distal leg 58e of
the terminal off of contact portion 54b of fixed terminal
54, angle "E" (Fig. 4) expands or enlarges to an angle "ELY
as seen in Figure 5, as the preloaded dog-leg configuration
of the cantilevered spring contact arm of movable terminal
58 becomes rxrelaxed. Again, this creates an exaggerated

—— ——
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arns 50d and 58d, respectively, are nounted within %ﬁﬁlﬁ - @§ in a
prel oaded condition. This biases contact portion 50c 50
agai nst rounded contact portion 46b of fixed term nal 46, §

bi ases distal |eg 58e of novable term nal 58 agai ngt c&%éa@g 3&%& 4b
of fixed term nal 54. Wen coaxi al plgg%;4 engages it je novabl'e ter '%als,
not only do the contact portions of the vabl e termjnals nove oftf of jt he
contact portions of the fixed termnals, but a signiii-_cant wiping.
action is effected because of the dog-1eg configuration of the cantllevered

spring contact @R Ohction across fixed contact portion 34b in the di-
rection of arrow “G". .

It alsec can be seen in Figure 5 that the tip of
contact portion 50c of movable terminal 50 is in abutment
with the inside cf the housing, as at 71, under the pres-
sure of engagement of the coaxial plug with apex 50f of the
terminal. This abutment increases the normal contact force
between the terminal and the coaxial plug.

Figures 6-9 show various forms of the jack assem-
bly for enhancing the grounding capabilities of the assem-
bly. First, referring to Figure 6, the lower end of a
ground terminal 62' (corresponding to ground terminal 62 in
Fig. 4) is provided with a pair of tail portions 62a‘' for
insertion into a corresponding pair of appropriate holes in
printed circuit board 42. These nultiple tails of the
ground terminal provide multiple grounding paths to reduce
the impedance of the system. The multiple tails alssc pro-
vide an improved shielding effect.

' Figure 7 shows a further improvement wherein the

ground terminal not only has a pair of tail portions 62a’,
but also a pair of contact portions 82b' projecting into
aperture 22a of cylindrical boss 22 of the dielectric hous-
ing for engaging terminal portion 66 of the coaxial plug.
The contact portions 62b' increase the surface contact area
between the ground terminal and the plug ground terminal
p@ftioni again reducing the impedance of the system.
Figure 8 shows an embodiment wherein contact
portion 62b of ground terminal 62 is extended and wrapped
about the outside of cylindrical boss 22 of the housing,
with a distal end 62c of the ground terminal in engagement
with front wall 24 of shield 20. Therefore, the coaxial
plug not only has a ground path to the printed circuit
board directly through ground terminal 62, but the ground
terminal, in turn, is coupled to the ground plane of the




t he novable term nal s. More particularly , refernﬁgﬂhwﬁﬂﬂagfgapymé

termnal 50 in FIG 5, it can be seen that contact F-t-+-f--bte
novabl e term nal has noved of f of contact portion 46 @% ééﬂ?ﬁgﬁé ermy
46. Wien this switching or disen- gagenment acti or qcc 5Qe |
spring contact arm becone "rel axed" fromtheir |priel.oaded condiiti
other.words, angle "D' (FIG 4) betwe®kthe | egs qffectlvely expands
enl arges to an angle "D1" shown i

printed circuit board through the shield and its grounding
legs 38a (Figs. 1 and 2). ‘

' Figure 9 shows an improved grounding scheme
wherein the ground terminal portion of the coaxial plug is
coupled directly teo shield 20 for improving the grounding
characteristics of the jack assembly. More particularly,
contact portion 62b of ground terminal 62 can be seen ex-—
posed within aperture 22a of cylindrical boss 22 of the
dielectric housing. In addition, front wall 24 of shield
20 includes a finger 80 which extends through a hole 82 in
eylindrical boss 22 and, like ground contact portion 62b,
is exposed within aperture 22a for engagement by the coaxi-
al plug, particularly terminal portion 66 of the coaxial
plug. Therefore, like the embodiment shown in Figure 8,
the coaxial plug is coupled to the ground plane of the
printed cireuit board both through ground terminal 62 as
well as through shield 20 and legs 38a of the shield.

Lastly, Figure 10 shows an alternate embodiment
of a jack assembly, generally designated 12', which is
similar to jack assembly 12 except that it is adapted for
receiving a coaxial plug 14°' having three signal terminal
portions and a ground terminal portion. It can -be seen
that the coaxial plug has the tip or distal terminal por-
tion 64 at one end, the proximal or ground terminal portion
66 at the opposite end, with intermediate terminal portion
68 and a second intermediate terminal porticn 86 therebe-~

tween. Conseguently, jack assembly 12! has an additional

or third pair of fixed and movable terminals. In order to
simplify the description of jack assembly 12', like numer-
als have been applied to like components, including the
first and second pairs of fixed and movable signal termi-
nals and the ground terminal, as described above in rela-
tien to the description of jack assembly 12. '

T




in FIG 5. Angle "D1" (FIG 5) is larger than anlge [fR={tE-G—4~Fh
resulting, exaggerated action is to cause contact REPLACEN@%?%@&Q
novable termnal 50 to ride al ong :

E
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More particularly, Jjack assembly 12° {Fig. 10)
includes a third fixed terminal, generally designated 88,
mounted within a supporting groove 90 in the housing.
Fixed terminal 88 includes a tail portion 88a and a fixed
contact portion 88b.

Jack assembly 12' also includes a third movable
terminal, generally designated 92, mounted within a sup-
porting groove 94 in the housing. Movable terminal 92 in-
cludes a tail portion $2a and a dog leg cantilevered spring
contact portion, generally designated 92b, defining a pair
of legs 92¢c 4joined at an apex %82d. A rounded contact
portion 92e is formed at the distal end of the movable
terminal. Like movable terminals 50 and 58, movable
terminal 92 is mounted within the housing in a preloaded
condition with one of legs $2c¢ (the right-hand leg in Fig.
10) biased against contact portion 88b of fixed terminal
88. In this prelcaded condition, legs 92c¢ define an angle
wlg® which is "compressed” in the preloaéed condition of the
terminal. -

When coaxial plug 14' is fully inserted into jack
assembly 12!, tip terminal portion &4 of the coaxial plug
engages contact portion 92e of terminal 92 and moves the
terminal off of the fixed terminal. When this occurs,
andle "H" between legs 92c¢ enlarges or expands and effects
an{exaggeratéd wiping motion along fixed contact portion
88b.

It will be understocd that the invention may be
embodied in other specific forms without departing from the
spirit or central characteristics thereof. The present
examples and embodiments, therefore, are to be considered
in all respects as illustrative and not restrictive, and
the invention is not to be limited to the details given
herein.

This Sheet Has Been Reﬁwed
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and wi pe over contact portion 46b of fixed termnal 46 in the dlrectlon of
arrow "F'" (FIG 5) rather than sim ply Iifting,'-'J' ==t X i
portion. Simlarly, when the coaxial plug engag AL EIVENY b 8gCof |
terminal 58 to nove the distal leg 58e of the ternin on of contlagt
portion 54b of fixed ternminal 54, angi®-"E' (FIGf 4) @épgggamgéon @nl ar ges
to an angle "E1" as seen in FIG 5, as the prel oade i d

uration of the cantilevered spring contact arm of ;

becones rel axed. Again, this creates an exaﬁgerated W pi ng actli on

across fixedchIiM@ct portion

1. A jack assembly (12) which includes a contact
switching system for receiving a cocaxial plug (14},
comprising:

an insulative housing (18) having a terminal-
receiving chamber (26) and an aperture {(22a) communicating
with the chamber for insertion therethrough of the coaxial
plug, the housing including a terminal pivot support means
(48a, 56a) in the chamber; and

a wmovable terminal (50, 58) mcunted on the
housing and including a cantilevered spring coentact arm
(504, 58d) projecting from said terminal piveot support
means for piveting thereabout, the spring contact arm
ineluding a first contact portion (50c, 58e) for contacting
the rounded contact portion of the fixed terminal and a
second contact portion (50f£, 58g) for contacting the
coaxial plug when inserted inte. the chamber, the spring
contact arm being resiliently prelcaded toc bias the first
contact pertion against the rounded contact nortion of the
fixed terminal, and the spring arm being configured so that
the first contact portion slides along and wipes over the
rounded contact portion when the coaxial plug is inserted
into the chamber and in contact with the second contact

portion.

2. The jack assembly of claim 1 wherein said
cantilevered spring contact arm (50d) has a dog-leg
configuration with a pair of relatively angled legs (50e)
converging at said second contact pertion (50f).

3. The jack assembly of claim 3 wherein said
first contact portion (So6c) is defined by a distal end of
one of said legs (50e). '

ThﬁSMkamBﬂmR]Tw«i
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54b in the direction of arrow "G (FIG 5). It alo can.be seen in FLG

'REPRACEMEN P ISHER

that the tip of contact portion 50c of novable term na
e Str-e~—6 eRgay mgnt

with the inside of the housing, as at 71, under the pr
of the coaxial plug with apex 50f of the termnal. Thi t criegses
nd BBFEP B
lenhancind the ¢

the normal contact force between the termnal and t
ing to FIG.6

FIGS. 6-9 show various forns of the jacksassenbly for
groundi ng capabiities of the assem bly. First, referrj
| ower end of a ground tem nal 62 (correspondlng t 0 griethe-

t hg

4. The jack assembly of claim 3 wherein an end
of the other leg (50c) pivots about said terminal pivot
support means (48a).

5. The jack assembly of claim 1 wherein said
cantilevered spring contact arm (58d) has a dog-leg
configuration with an .end of one leg (58e) defining said
second contact portion (58g), with an end (38b) of the
other leg being pivotable about said terminal piveot support
means {36a), and with said first contact portion being
located between the end (58g) of the one leg and a point
{58f) where the legs converge.

6. The jack assembly of claim 1 wherein said
first contact portion (30c) is rounded. )

7. The jack assembly of claim i wherein the
coaxial plug (14) ‘includes a shield means (66), said
housing (18) is adapted for mounting on a printed circuit
board (42), and including a ground terminal (§2) mounted on
the housing in position for engaging the shield means, the
ground terminal having at least two integral tail portions
(62a}) projecting from the housing for interconnection to
app%opriate ground traces on the printed ecircuit board.

8. The jack assembly of claim 1 wherein the
coaxial plug (14) includes a circumferential shield means .
(66), and including a ground terminal (62) mounted on the
housing with at least two integral contact portions (62b)
for engaging the shield means at twe circumferential
locaticns thereof.
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FIG 4) is provided with a pair of tail portions 62

correspondi ng pair of appropriate holes in printed ¢if
multiple tails of the ground term nal provi de mul
reduce the inpedance of the system The nultiple ta
I mproved ground term nation to the pc]‘%oard and the
enhancing the shield- ing effect. FIG 7 shows a
wherein the ground term nal not only has a pair

but also a pair of cantactypor§heRs a83RmoRYCIACtEIih N Ovherein said
housing (18) is adapted for mounting on a printed circuit
beard, and the ground terminal includes at least two
integral tail portions (62a'} projecting frem the housing
for interconnection to appropriate ground traces on the

circulit board.

10. The jack assembly of claim . wherein the
coaxial plug (14) includes a circumferential shield means
{66), and including a ground terminal (62) mounted on the
housing, the grcund terminal including an integral contact
portion (62b) for engaging the shield means of the coaxial
plug, and a shield {20) about at least a portion.of the
housing at least in the area of said aperture, the shield
including an integral contact portion {80) for engaging the
shield means of the coaxial plug.

11. The jack assembly of claim 10 wherein said
housing (18) is adapted for mounting on a printed circuit
board (42) and the ground terminal and the shield include
integral tail portions (62a, 38a) projecting from the
housing for interconnection to appropriate ground traces on
the circuit board. '

12. The jack assembly of claim 1 wherein the
coaxial plug (14) includes a shield means (66}, and said
housing includes a hellow boss (22) projecting’therefrom
about said aperture (22a) for insertion therethreugh of the
coaxial plug, a shield (20) about at least a portion of the
housing at least about said boss, and a ground terminal
(62) mounted on the housing, the ground terwinal including
an integral contact portion (62b) projecting into the
inside of the boss for engaging the shield means of the

ﬂﬁs&mﬂiﬁsB«mRiimmd
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aperture 22a of cylindrical boss 22 of the dielectric housing for engaging
term nal portion 66 of the coaxial plug. The contact portion 62b' increase
the surface contact area between the ground term nalj] Eooground
term nal portion, again reduci ng the inpedance of ' E@T%ﬁﬁﬁ' 8
shows an enbodi ment wherein contact por- tion 62b of ground termngl {62 is
ext ended and wrapped about the outside of of cylindrjcal Qo8EP2B9ef it He
housi ng '

(@)
=
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coaxial plug, the contact portion keing wrapved (62c) about
the cutside of the boss for engaging said shield.

13. The jack assembly of claim 12 wherein said
housing (18) is adapted for mounting on a printed circuit
board, and the ground terminal includes at least two
integral tail portions (62a™) projecting from the housing
for intercennection to appropriate ground traces on the
cireuit board.

———

T

This Sheet Has'

Wi

e



- 9- with a distal end 62c of the groUhd_terninaI I n engage- nent with

front wall 24 of shield 20. Therefore, the.
REPLACEMENT SHEET
- 18 - 06 SEP 1994

Abstract

Jack Assembly including a contact switching system

A jack agsembly (12) is provided with a contact switching
systen for receiving a ccaxial plug (14). The assembly includas
an insulative houging (18) baving an aperture (22a) for
insertion the coaxial plug. The housing includes a tarminal
pivet support (48a, S6a) and a fixed terminal (46, 54) which
includes a fixed contact portiom (46b, 54b). A wovable terminal
{50, 58) includes a cantilevered spring comntact arm (50d, 534)
projecting from the terminal pivet support and including a first
contaet pertion (S0c,58a) for contacting the contact portion of
the fixed terminal and a second contact portion (50f, 88g) for
contaceing the coexial plugy. The spring contact arm blases the
first comtact portion agaimat the contact porticn of the fixed
tarminal and is configured so that the first contacst portien
wipes over the contact portion of tha fixed terminmal when the
eoaxial plug is inserted amd in contact with the seeond contact
poertion of the movable terwminal {(£ig. 5).

FIGURE 5.

]
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coaxi al plug not only has a ground path to the printed circuit, board
directly through ground termnminal 62, but the ground termina, in turn, is
coupled to the ground plane of the printed circuit board through the shield
and its grounding legs 38a (FIGS. 1 and 2). FIG 9 shows an inproved
groundi ng schene wherein the ground term nal portion.of the coaxjal plug
Is coupled directly to shiled 20 for 1 I vl 1y

i broving the
characteristics of the jack assenbly. More particw =
portion 62b of ground termnal 62 can be seen exposfda
of cylindrical '

e 22a




boss 22 of the dielectric housing. In addition, front wall 2% of shield
20 includes a finger 80 which extends through a hole 82 in cylindrical
boss 22 and, like ground contact portion 62b, is exposed within aperture
22a for engagenent by the coaxial plug, particularly termnal portion
66 of the coaxi al pl ug. Therefore, like the em bodi nent shown in

FIG 8, the coaxial plug s coupled t@ t he ground pl ane of the pr| nt ed
circuit board both through ground mnal 62 as well as gpthee
20 and | egs 38a of the shield., _Lastly., FIG 10 shows ;,{
enbodi ment of a < = W

m\ _' N HIE' % Q
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jack assenbly, generaly designated 12', which i's simlar to jack assenbly
12 except that it is adapted for receiv- 1ing a coaxial plug 14" having
three signal termnal por- tions and a ground term nal portion. It can
be seen that the coaxial plug has the tip or distal termnal portion 64
at one end, the pronximal or ~ ground term nal portion 66 at the opposite
end, with internediate ternminal portidn= 68 and a second internediate
termnal portion 86 there- between. Consequently, jack assenbly 12' has
an addi tional or third pair of fixed and novable -terminals. In order
to sinplify the description of jack assenbly 12',

06 SEP 1996
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i ke nunerals have been applied to like conponents, including the
first and second pairs of fixed and nov- able signal termnals and the
ground term nal, as de- scribed above.in relation to the description of
jack as- senbly 12. More particularly, jack assenbly 12 (FIG 10) in-
cludes a third fixed termnal, generally%designted 88, nmounted wthin a
supporting groove 90 in the housing. FiXed term nal 88¥Lh& 7 B0 =
portion 88a and a fixed contact portion 88b miﬁLﬁ@@&ﬁ%ﬁ gHEEF
06 SEP 196
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- 10 - Jack assenbly 12' also includes a third novable ter

general ly designated 92, nounted within a sup-

- mnal,

REPLACEMENT SHEET
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porting groove 94 in the housing. Mvable terninal- 92 includes a tai
portion 92a and a dog |l eg cantil evered spring contact portion, generally
desi gnated 92b, defin- ing a pair of legs 92c joined at an apex 92d A

rounded contact portion 92e is fornmed at the distal end of the _novable

termnal. Like novable termnals 50 and 58, novable term nalik
within the housing in a prel oaded condit§ on with one of |eg

terminal 88. In this preloaded condition, |egs 92c define a
which is "conpressed” in the pre-
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right-hand leg in FIG 10) biased agai nst contact portion 88b obé
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| oaded condition of the term nal. When coaxial plug 14" is fully inserted
into jack as- senbly 12', tip termnal portion 64 of the coaxial plug
engages contact portion 92e of term nal 92 and noves the termi nal off of
the fixed termnal. Wen this occurs, angle "H' between |egs 92c enl ar ges
or expands and effects an exaggerat ed WI,?I ng notion al of: R &8 f‘%
Sl i[l'é boi

portion 88b. It will be understood that The inventionj s
in other specific forns without departing fromthe spiri§tjor central :
characteristics thereof. The present ® 6 SEP®9S . ]
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JACK ASSEMBLY ENCLU]DWGA CONTACT

FIELD CF THE INVENTION
This invention generally relates to the art of electrical
connectors and, particularly, to a jack assembly which

includes a contact switching system for receiving a
coaxial plug.

BACKGROUND OF THE INVENTION

Shielded electrical connector assemblies are widely
used in various applications such as telecommunications
eqmpment, computers and the like. The electrical wir-
ing in such applications often include electrical cables
having a plurality of electrically conductive leads sur-
rounded and protected by an electrically conductive
shield, smhasabmd,foﬂorthem In most such
counector assemblies, it is necessary to shield the sa@l
carrying circuits to avoid the reception or emission
electromaguetic interference caused by energy gener-
ated outside as well as inside the system.

Many such electrical connector &ssembha are used n
conjunction with systems which imcorpora
circuit boaxds to wbxch the ccnnectors are surface-

BOEStor ;'L are momzt@i the
board or the pmd have ground pm @f pmes to
which the comnectors are conductively coupled. The

assembh@ Ometypeofsmﬁdﬁ elecmgam ©

shaped and includes a rectangulacly shaped
housing having 2 front face and outside portmm sur-
rounding the ﬁs@nt face coversd by a stamped and
formed metal shield.
One such application of shxglded Jjacks is for receiving
a pin-type coaxial pleg insertable through a hole in the
front of the metal shield amd into a cavity or chamber
within the diglectric housing. The coaxial plug has a
plurality of radmlﬂy msniated terminzls which are ex-
p@@dauupaﬁhepmgmafashmm mpmwdemguy
rrein electric housing of

i o —alt—respeets—
“not Fotbe' | i M@ ed

Yongpa-7 85

coupling usually is through the shield of the coanector



Ve claim: 1. A jack assenbly which includes a cantact switch-_ing system
for receiving a coaxial plug, conprising: an ins R TBAHIR

~term nal -receiving chanber and an aperture con
chanmber for insertion therethrough of the coaxi al

I ncluding a term nal pivot sup- port neans in

the jack mounts 2 plurality of pairs of movable contacts
or terminals and fixed contacts or terminals, with the
movable contacts being mgg@able by the terminal
sections of an inserted 3 erminal sscm@ms ofthe
plug not only establish electri a1
movable comtacts, buﬁ the pmg moves the movable
.contacts away from the fixed contacts to effect contact
switching fanctions. One of the problems with jacks of
this type is to maintain or ensure good electrical contact
between the movable and fized contacts. The engaging
surfaces of the contacts often become contaminated
" which deteriorates the effectiveness of the contact cou-
pling therebetween. Attempts have been made to pro-
vide a wiping action between the engaging surfaces of
= the movable contacts and the fixed contacts to connter-
act such contamination. However, most such jack as-
sembilies are extremely small due to the ever-increasing
miniaturization of such connector assemblies. The com-
pact envelope afforded by such miniature constructions
leave little room for providing adequate wiping actions.
“This invention is directed to solving those problems
by providing a unique contact construction which pro-
vides an improved and more extensive wiping action
between the movable and fixed contacts than has here-
tofore been available.

SUMMARY OF THE INVENTION

An cbiect, therefore, of the invention is to provide &
~new and improved jack assembly which includes a
. contact switching system for receiving a coaxial plug,

' and with the contacts of the jack assembﬂy having an
~ improved wiping action.

In the exemplary embodiment of the mvemtmm, the
. jeck assembly includes an insulative housing having a

terminzl receiving chamber and an aperture communi-
cating with the chamber for insertion therethrough of
the coaxial plug. The housing includes at least one tex-
minal pivot support meaas in the chamber. At least one
fixed terminal is mounted on the h@usmg and includes a
fixed rounded contact pcftmn located i the chamber.
At least one movable terminal is mounted on the hous-
ing and includes a cantilevered spring contact arm pro-
jecting from the terminal pivot support means of the
housing for pivoting thereabout. The comtact arm in-




a fixed terninal mounted on the housi ng and i ncl ud- ;

at or
for soldering to a circuit board, a fixed rounded contan‘m i
| ocated in the cham ber and a connecting portiadn lex® %3’%

said tail portion and said fixed rounded contact b gortion, a subgte
| ength of said connecting portion being securely

in a sidewal | of said housing; and a m)vabl e terninal mounted—ed

housi ng and in- di capt i
i ng frgm said term ﬁ@&%%% : v
- contact pom@n
contact portion for c@nmtmg the comal plug when
inserted into the chamber. The spring contact arm is
resiliently preloaded to bias the first contact p@mon
against the rounded contact portion of the fixed termi-
nzl. The spring contact arm is configured so that the
first contact portion slides along and wipes over the
rounded contact portiom when the coaxial plug is in-
serted into the chamber and in contact with the second
contact portion.
In particular, the cantilevered spring contact arm has
& dog-leg counfiguration defining a pair of relatively
angled legs which are prelcaded in a bmed condition
toward each other when the fixed terminal
movable terminal are in engagement. Whm the coaxial
- pmg is inserted into the jack and moves the movable
rminal away from the fixed terminal,
@f the preloaded spring contact arm @f the movable
erminal spread apart from their preloaded condition as
tﬁe first contact partion moves off of the. rounded
contact portion of the fixed terminal toc enhance a wip-
ing action therebetween.
Other objects, features and advantages of ﬂm inven-
tion will be appareat from the following detatled
scrzp@@m taken in connection with the acc@mpmymg

RIPTION OF THE DRAWINGS

The featnres of this mve:m@n chh are believed to
be novel are set forth with particularity in the appended
- claims. The invention, mggﬂm* wmh its objects and the
advantages thereof, may be best understood by refer-
ence to the f@ﬂowing description taken in conjumction
with the accompanying drewings, in which like refer-
ence numerals mdsntﬁy like elements in the figures and
in which:

FIG.1lisa gerspsctive view of one embodiment of 2
jﬁ@k wembly tncorporating the concepts of the inven-
tion, in conjunction with a mating coaxial pmg, with the
jack assembly mounted to a, pfmte@l circuit board;

FIG. 2 is an exploded view of the jack assembly
COMpOnents; ~

FIG. 3 is an axial section through the dielectric hous-
ing of the jack assembly;

FIG. 4 is a sectional view of the dielectric housing
with the terminals mounted therein;

tion
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pivofing t her eabout ,

"termnal and a

contact portion

termnal, and the spring arn1be|ng conflébred SO

t he spring contact arm i ncl ud-
~portion for contacting the rounded contact portijom of the fixed
' second contact portion for contagti n@@hwica%?i a
pl ug when inserted into the chanber, the spring contact arm bei hg
resiliently preloaded to act as the sole neans o bras the first
agai nst the rounded contact portion_of the fixed
that the first contact
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bnt act

ortion sI i des, al ong and_wi .over, the rounded_cont act rti on when
p 9 anteyt rETL 25 GRE Lhen e

t he coaxi al

5 is a view similar to that o ;
shield @f the jack assembly added, and with the coaxial
plug inserted into the jack assembly;

FIG. 6 is a fragmented elevational view of an alter-
nate form of ground terminal;

FI1G. 7 is 2 front elevational view of a second embodi-
ment of a jack assembly illustrating a further form of
ground terminal;

FIG. 8 is a view similar to that of FIG. 7, partiail
section, to show another form of goundmg system
between the shield and the coaxial plug;

FIG. 9 is a view similar to that of FIG. 8, showing
still 2 forther form of grounding system between the
shield and the coaxial plug; and

FIG. 10 is a view similar to that of FIG. 5, but of
another embodiment of a jack assembly.

DETAILED DESCRIPTION OF THE
ERRED EMBODIMENTS

Referring to the drawings in greater detail, and fizrst
to FIGS. 1.and 2, the invention is embodied in 2 jack
assembly, generally designated 12 (FIG. IL), which in-
cludes a contact mtcbmg system, for receiving 2 coax-
ml pﬂmg, generally designated i4. The coaxial plug is
texminated to a shielded elecmgaﬂ cable 16. The jack
assembly is a shielded electrical connector assembly of

“b@x or rectangular shape and mclud@ a rectang]
farly shaped dielectric housing, genera
(FIG. 2), which is substantially mmmdﬁ by a
stamped and formed metal shield, generally designate

e

- 2D, as best seen in FIG. lﬁehcmgm;amcmhz*@r

cylindrical boss 22 which projects through & front wall
24 of the shield and through which coaxial plug 14 is
insected in the direction of arrow “A” (FIG 1). Circu-
ler boss 22 defines 2 plug-receiving aperture 22z com-
mmmcatmg with a chamber 26 (HG. Z) wnmm housing
18 and into which the coaxial plug is insested. -
R@femng particularly to FIG. 2, dielectric housing
i8is formed of a plurality of ccmponemm mcﬂm a
integral frout and rear Walk 30 and SE f@mveﬂy,
@@p Waﬂ 32, and a side wall 332 Once the terminal
described hereimﬁer)' are mounted within the main
bodyw a side wall 335 is assembled to the main body, as
indicated by arrow “B”, and is fixed in ph@ by appro-
prizte fastening or Iatch means to close charmber 26.




plug is inserted into the chanber and in contact EW @ .
contact portion, wherein said can- tilevered sprji*hg dttds a
pair of relatively angl ed l'egs defining a dog-Ileg jconfiguration,] dn

end of one of the |legs defining said second contact BdrdWbrB9an fend of
the other leg being pivotable . about said terming [pivot support |ngans,
and said first contact portion being |ocated betpeén the end af the

first section and a point where the secti®ns conyverge, 2. The jdck
assenbly of claim1l wherein said angl ed _

Stamped and formed metal shield 20 includes front
wall 24, along with a top wall 34, a rear wall 36 and a
pair of side walls 38 to define a five-sided shielding box

" baving an open bottom. As seen in FIG. 2, housing 18 is
assembied through the rear of shield 20 in the direction
of arrow “C” before rear wall 36 of the shieid is formed.
Once the housing is inserted into the shield, rear wall 36
is bent downward to the position shown in FIG. 1,
whereupon five sides of the housing are substantially
enclosed by the box-shaped shield. Front wall 24 of the
shield includes a pair of side flanges 24¢, and rear wall
36 of the shield includes a pair of side flanges 36a for
overlying side walls 38 of the shield. Each side wall of
the shield includes a pair of depending ground legs 382
for insertion into holes 40 (FIG. 1) in & printed circuit

" board 42 to surface mount the jack assembly to the
board. Ground legs 38e are electrically coupled, as by
soldering, to appropriate circuit traces (not shown) on
printed circuit board 42 or within holes 40.

Referring to FIGS. 3 and 4, dielectric housing 18,
particularly main body portion 28, is molded of plastic
or like material with vasious terminal supporting
grooves and terminal pivot support means for mounting
two pairs of fixed and movable terminals, along with
one ground terminal. More particularly, the housing
includes a supporting groove 44 and a fizxed support
means 44a for mounting a first fixed signal terminal,
generally designated 46; a supporting groove 48 and a
pivot support means 482 for mounting a first movable
signal tcrminsl, generally designated 50; a supporting
groove 52 and a fixed support means 52a for mounting -

- a second fixed terminal, generally designated 54; a sup-

. porting groove 56 and a pivot support means 56a for
mounting a second movable terminal, generally desig-
- nated 58; and a supporting groove 60 for mounting 2

ground terminal, generally designated 62. |

More particularly, first fixed terminal 46 includes 2

. tail portion 462 at one end and a rounded contact por-
tion 465 at its opposite end. The tail portion is insertable
into an appropriate hole in printed circuit board 42 for
electrical coupling to a circuit trace on the board or in
the hole. Rounded contact portion 465 is rigidly sup-
ported or backed-up by fixed support means 44z of the
bousing.




claim1 wherein said first contact portion is roun

| egs’ converge at said second contact portion. 3. | REA
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Similarly, second fixed terminal 54 imcludes a tail
pem@n 54a for coupling to a circuit trace on the printed
circuit board, and a rounded contact portion 545 rigidly
supported or backed-up by fized support means 52a of
the housing.

First movable terminal 50 includes a tail portion 50a
for coupling to an appr@pmme circuit trace on the
printed circuit board, and a pivot portion 505 fixedly
sandwiched between pivot support means 48z of the
housing and a curved portion 485 of supporting groove
48 in the housing.

Similarly, second movable terminal 58 includes a tail
portion 58¢ for coupling to an appropriate circuit trace
on the printed circuit board, and a pivot portion 585
wrapped about pivot support means 56 of the housing.

Ground terminal 62 has a tail portion 62a for cou-
pling to a ground trace on the printed circuit board, and
a contact portion 625 which projects into aperture 224

defined by circular boss 22 of the hom for contact-
ing coaxial plug 14, as described hereinafter.

The invention contemplates the novel provision of an
improved wiping action between movabie signal termi-
nals 50 and 58 and fixed signal terminals 46 and 54,
mpecuvely, in response to insertion of c@mal plug 14
into engagement with the movable terminals. More
particularly, referring first to movable terminal 50, the
terminal inclades a contact portion 50¢ at the distal end
of a cantilevered spring contact arm, gmemly desig-
pated 504, for engaging rounded contact portion 465 of
fixed terminal 46. The cantilevered s DT 'w CoOniace
is comfigmd to have a dog-leg configuratio
& pair of legs 50e joined at an apex S@f to @ﬁn@ a0 amg!e
“D” between the legs. Terminal 50 is mounted within
smppommg groove 48 and about pivot support means
48z in such s manner as to pfelcad cantilevered spring
contact arm 504 when contact portion 50c is in eagage-
ment with rounded comtact portion 465 of fixed termi-
nal 46. In this preloaded condition, angle “ID” between
legs 50e of the dog-leg cmﬁgmratmm is “compmed”

Smﬂaﬂy, movable signal terminal 58 includes a canti-

- levered spring comtact arm, generally designated 584,

which has a dog-leg configuration to define a pair of
legs 58e j@med at an apex 58f One of the legs of the
dog-legged spring contact arm on the distal side of apex
58f is maintained in engagement with rounded contact
portion 545 of fixed terminal 54 in a preﬂoaded condi-



C L M S * DT AT AT he jack
assenbly of claim 1l wherein the coaxial pl U™ Q l[id means,
sai d housing is adapted for nmounting on a prijnt ed ci rcuit Bogrd, and

i ncluding a ground term nal nounted on the us@ﬂgﬂﬂﬂm PoBitii gn for
engagi ng the shield neans, the ground term nal H at Iaﬂt t wo
integral tail portions projecting fromthe thousTTig T O rdronnect I on
to appropriate ground traces on the printed_circuit board

tion. Again, like movable terminal 50, an angle “E”
between legs 58e of movable terminal 58 is “com-
pressed” in the preloaded condition of the termiaal. The
movable terminal has a rounded plug-engaging portion
38g near a distal end thereof.

FIG. § shows coaxial plug 14 inserted into j&ﬁk as-
sembly 12, with the plug eagaging movable terminals
and S8 as well as ground terminal 62. Before pmceede
ing, it should be noted that the coaxial plug includes a
tip terminal portion 64 at the distal end thereof, a
ground terminal portion 66 at the proximal end thereof
and an intermediate terminal portion 68 therebetween,
the terminal portions being separated and insulated by
dielectric insulators 70, all of which is known in the art.
It can be seen that tip terminal portion 64 has engaged
cantilevered spring contact arma 504 of movable termi-
n2l 50 at apex 50f of the dog-legged conﬁgumtmn of the
spring contact anm. Intermediate terminal portion 68 of
the coaxial plug has engaged plugeengm pam@n S8g
of movable terminal 58. Proximal terminal pomon 66 of
the coaxial pmg has engaged contact portion 62b of
gmnmd eTIrNs

As stated above, m@vable signal terminals
particularly their dog-leg configured spring comacz
arms 50d and 586. respectively, are mounted within the
jack assembly in a preloaded condxﬁam This biases
contact porticn S50c¢ of movable terminal
rouaded contact portion 46b of fixed terminal 4
biases distal leg 58¢ of movable terminal
contact P@m@m 54b of fixed terminal
plug 14 engages the movable terminals,
contact porticns of the movable terminals move off of
the contact portions of the fixed terminals, but a signifi-
cant wiping action is effected because of the dog-leg
configuration of the can.mgv&ed spring contact arms of
the movable terminal

More p@f&cmlaﬂy, rsfemng first to movable terminal
50 in FIG. 5, it mbeseenthgtmmm?omgnswof
the movable texminal has moved off of contact portion
465 of fixed terminal 46. When this switching or disen-

' gagement action occurs, legs 50e of the spring coantact
arm become *relaxed” from their preloaded condition.

- In other words, angle “D” (FIG. ) between the legs
effectively expands or enlarges to an angle “D1” shown




LAV ides a
cq rcunferential shield neans, and in- cludipgta ground term nal
mount ed on the housing with at least two infegr@4gont gz ppriions for
engagi ng the shiel d means at two circunferemtfal |ocations [hereof
6. The jack assenbly of claim5 wherein said hougi hy s—adaptied for
nounting on a printed circuit board, and thé ground term nal j ncl udes
at least two integral tail porti oﬁsgpr’OJ ecting ng for

I nt erconnec-

7. A jack assenbly ,

‘and wipe over contact portion 465 f ﬁxed texminal

g e

mct portion 56¢ of movable ter i

in the direction of acrow “¥” (FIG. 5) ratber thm sim-
ply lifting off of the fixed contact portion.

Similarly, whcn the coaxial plug engages portion 58g
@f m@va’@ic texminal 58 to move the distal leg 58@ af the
terminat off of comact portion 54b of fized terming
mgle “E” (FIG. 4) expands or enlarges to an angig
“E1” as seen in FIG. 5, as the prei@aded dog-leg config-
uration of the cantilevered spring contact arm of mov-
gbie terminal 58 becomes relaxed. Again, this creates an
ex%gemted wiping action across fixed contact portion
54% in the direction of arrow “G” (FIG. 5).

It also can be seen in FIG. Sthatmeup of contact
portion 50¢ of movable terminal 50 is in abutment with
the inside of the housing, as at 71 upder the pressure of
mgagemem of the coaxzial plug with apex S0f of the
terminal. This abutment increases the normal contact
f@me between the terminal and the coaxial plug.

FIGS. 6-9 show variocus forms of the jack assembly

.for enhancing the grounding capabilities of the assem-
. bly. First, referring to FIG. 6, the lower end of a ground

terminal 62’ (corresponding to ground terminal 62 in
FIG. 4) is provided with 2 pair of tail portions 624’ for
issertion into a corresponding pair of appropriate holes
in printed circuit board 42. These multiple tails of the
ground terminal ‘provide muitiple grounding paths to
reduce the impedance of the system. The multiple tails.
also provide an improved ground termination to the pc
board and thereby are @pab‘ﬂe of enhancing the shield-
ing effect.

FIG. 7 shows a further improvement wherein the
ground terminal not only has a pair of tajl portions 622°,
but also a pair of contact portions 625’ projecting into
aperture 22a of cylmdfzcai boss 22 of the dielectric
housing for engaging terminal portion 66 of the coaxial
plug. The contact portions 625’ increase the surface
contact area between the g@md terminal and the plug
ground terminal portion, again reducing the impedance
of the system.

FIG. 8 shows an embodiment wherein contact por-
tion 625 of ground terminal 62 is extended and wrapped
sbout the outside of cylindrical boss 22 of the housing,

AEEe % iﬁglé'@vw t board.



ing systemfor receiving a coaxial plug includin

. shield neans, conprising: an insul ative houg
 on a printed circuit board and having a fefm naI -recel v-
i ng chanber and an aperture comunicating with 0 4 gbe woa
insertion therethrough of the coax- ial pljug the housing
a termnal pivot support neans in the chanber; a—+i ¥
. term nal nmounted on the housing and incl &d- ing a fixed rdunded
i contact portion located in the chanber; '

with a distal end 62¢ of the gmumd terminal in engage-
ment with front wall 24 of shield 28. Therefore, the
coaxial plug not only has a ground path to the printed
circuit board dmrectﬁy thmugh ground terminal 62, but

&e g Qm te ‘f'@ i

al, in tarn, is coupled to the ground

plane of the printed circuit board through the shield and
its grounding legs 382 (FIGS. 1 and 3).

FIG. 9 shows an improved grounding scheme
wherein the ground terminal portion of the coaxial plug
is coupled directly to shield 20 for improvisg the

g@mdmg Gh&g L a’f §t1

ics of the jack assembly. More

particularly, contact portior 625 of ground terminal 62
can be seen exposed within aperture 22a of cylindrical

boss 22 of the diel

ectric housing. In addition, front wall

24 of shield 20 includes z finger 80 which extends

) thmu.g&mahole@incy_
contact portion 625, is ex

al boss 22 and, like ground
posed within aperture 22¢ for
engageruent by the coaxial plug, particularly texminal

portion 66 of the coaxizl plug. Therefore, like the em-

bodiment

shown in FIG. 8, the coaxial plug is coupled

to the ground plme of the printed circuit board botk

through gro rmi
and legs 38a of the shield.

nal 62 as well as through shield 20

Lastly, FIG. 10 shows an alternate embodimen
jack assembly, generally dw@ated 1z, wmch is mmﬂm‘
o jack assembly 12 except that it is adapted for receiv-

ing a coaxial plug 14 havmg three signal terminal
nzal portion. I@ can be seen that

tions and a ground termina
the coaxial plug has the tip or dis

por-
erninal p@mcm 64

at one end, the proximal or ground termiral

at the opposite end, with mﬁmﬁmﬁe terminal
68 and 2 second intermediate termin
between. Consequently, jack &ssembly 12’ has an ﬂddﬂs
tional or third pair of fixed and movable termin:

order to simplify the description of jack mbiy 3;2'
like numerals have been applied to like components,
including the first and second pairs of fixed and mov-

&bl@ SEM fe rfy‘i"riwl?“‘

s and the ground texminal

gl pgmm 86 there-

as de-

scribed above in relation to the d@mmmn of jack as-

sembly 12.

More particulacly, jack assembly 12' (FIG. 10) in-
cludes a third fixed terminal, generally designated 88,
mounted within a supporting groove 90 in the housing.
Fixed terminal 88 includes a tail portion 88a and a fixed

contact portion 885.
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a novabl e terninal o n the housi ng and i n-
cantil evered spring s ag AT BOE g‘;’jv ect - I ng
pi vot support neans ;s Jl voting thereabout,
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i ncl ud- i ng* A% PR iidd iBict portion for cont 3
rounded contact portion of the fixed termnal and a
portion for contacting the coaxial pl ug when
chanber, the spring - .contact arm¥eing resjli

|nserted |ntoT

the first Cmﬁssﬁmmﬁ'o%? ysoriscludes ‘ Fer-oac

" portion of the fixednakrgenczally xbesighatedn®2, nmommted

porting groove 94 in the housimga Movable temmaﬂ 92
includes a tail portion 92a and a dog leg cantilevered
spring contact portion, generally designated 925, defin-
ing a pair of legs 92¢ joined at an apex 924. A rounded
contact portion 92¢ is formed at the distal end of the
movable terminal. Like movable terminals 50 and S8,
movable terminal 92 is mounted within the housing in 2
preloaded condition with one of legs 92¢ (the right-hand
leg in FIG. 10) biased against contact portion 885 of
fixed terminal 88. In this preloaded cordition, legs $2¢
define an angle “¥” which is “compressed” in the pre-
loaded condition of the terminal.

When coaxial pﬂug M’ is fully inserted into jack ss-
s&mbky 12' tip termina

- engages contact portion 92e of terminal
the terminal off of the fixed terminal. When this occurs,
angle “H” between legs $2¢ enlarges or expands and
effects an exaggerated wiping motion along fized
contact portion 885.

It will be understood that the invention may be em-
bodied in other specific forms without departing from
the spirit or central characteristics thereof. The present
examples and emmbodiments, therefore, are to be comsid-
ered in all respects as illustrative and not restrictive, and
the inveation is not to be limited to the details given
herein.

We claim: _

1 A jack assembly which includes a contact switch-
ing system for receiving a coaxial plug, c@mpﬂsmg-

an insulative housing having a terminal

chamber and ag aperture wmmums&@ng with the
chamber for insertion theretm‘@ugh @f the coaxial
plug, the housing mdludmg a terminal pivot supe
port meaus in the chamber

2 fixed tecminal mounted on the housing and includ-

ing a tail portion for soldering 10 a circuit board, a
fixed rounded contact portion located in the cham-
ber and a connpecting portion extending between
said tail pommz and said fixed rounded contact
portion, a substantial length of said connecting
portion being sscufely located within a slot in a2
sidewall ef said housing; and :

a movable terminal mounted on the housing and in-

cluding a cantilevered spring contact arm project-
ing from said termioal pivot support means for

1 portion 64 of the coaxial plug
| 92 and moves

e

act

o} bi as



bei fig confi gur edso thatthefirst- contact portion

= _

Jack assembly 12’ aﬂs@ includes a third movable ter.
minal, generally designated 92, mounted within a sup-

porting groove 94 in the housing. Movable terminal 92
includes a tail portion $2a and a dog leg cantilevered
spmg contact portion, generally designated 925, defin-
ing a pair of legs 92¢ joined at an apex 92d. A rounded
cortact portion 92e is formed at the distal end of the
- movable terminal. Like movable terminals §0 and 38,
movable terminal 92 is mounted within the housing in 2
preloaded condition with one of legs 92¢ (the right-hand
leg in FIG. 10) biased against contact portion 885 of
fixed terminal 88. In this preloaded coadition, legs 92¢
define an angle “H” which is “compressed” in the pre-
loaded condition of the terminal.
- When coaxizl plug 14 is fully inserted into jack as-
_sembly 12', tip terminal portion 64 of the coaxial plug
- engages contact portion %2e of terminal '
the terminal off of the fixed terminal. When this occurs,
~ angle “F between legs 92¢ enlarges or expands and
effects an exaggerated wiping motion along fxed
countact portion 885.
It will be understood that the invention may be em-
bodied in other specific forms without departin
the spirit or central characteristics thereof. The present
exampies and embodiments, therefore, are to be consid-
ered in all respects as illustrative and not f&smctwe, and
the invention is not to be limited to the details given
herein.
We claim:
L A jack assembhr which includes a contact switch-
ing system for receiving a coaxial pﬂug, mmpmmg:
an insulative housing havmg a termis
chamber and an apertire communic
chamber for insertion therethough of the c@axmﬂ

- ' plug, the housing including a terminal pivot sup-
port means in the chamber:

a fixed terminal mounted on the housing and includ-
ng a tail p@fmn for seidefmg to a circuit board, 2
fixed rounded contact portion located in the cham-
ber and a comnecting portion extending between
said tail portion and said fixed rounded contact
portion, a substantial length of said comnecting
portion being securely located within a slot in a
sidewall of said housing; and

a movable terminal mounted on the housing and in-
cluding a cantilevered spring contact arm project-

ing from said texmimal pivot support means for




slides along and wi pes over the rounded contact
coaxial plug is_inserted into the chanmber and in

second cont act

ground term nal
the shield nea
i nt erconnecti on
. and

portion a ground term nal nounted
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“tb ah abpropriate grolund trace o
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nﬂm,“m egra:ol Egn;ﬁgt an i nt egf ab—tai

pnvm:fmg thereabout, the s;:mg contact arm includ-
"ing a2 first comtact portion for contacting the
rounded contact p@m@n of the fized terminal and a
second contact portion for coatacting the coaxial
plug when inserted into the chamber, the spring
contact arm being resiliently preloaded to act as
the sole means to bias the first contact portion
aggmst the rounded comtact portion of the fixed
terminal, and the spring arm being configured so
that thg first countact portion slides along and wipes
over the rounded contact portion when the coaxial
plug is inserted into the chamber and in comtact -
with the second contact portion, wherein said can-
tilevered spring contact arm has 2 pair of remwely
angled legs defining a dog-leg configurati
end of one of the legs defining said second contact
portion, an end of the other leg being pivotable
about said terminal pivot support means, and said
first contact portion being located between the end
of the first section and a point where the sections
converge. '

2. The jack sssembly of claim 1 wherein said angled
legs converge at said second contact portion.

3. The jack assembly of claim 1 wherein said first
contact portion is rounded.

4. The jack assembly of claim 1 wherein the cosxial
plug includes a shield means, said housing is adapted for
mounting on a printed circuit board, and including a
ground terminal mnounted on the housing in position for
engaging the shield means, the ground terminal having
at least two integral tail portions projecting from the
housing for interconnection to appropriate ground
traces on the printed circuit board.

§. The jack asserably of claim 1 wherein the coaxial
plug includes a circumferential shield means, and in-
cluding a ground terminal mounted on the h@usmg with
at least two integral contact portions for engaging the
gshield means at two circumferential lJocations thereof

6. The jack assembly of claim § wherein said housing
is adapted for m@mﬁng on a printed circuit board, and
includes at least two integral tail
portions projecting from the housing for interconnec-
tion to appropriate ground traces on the circuit board.

TR
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a shi el d about at | east a portion of the housing at | eag rr—the
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of said apertur =ff1‘”;;;
engagi ng the shilg8ig®
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ton for |nterconnect|or‘T t8 ah a‘bproprlate ground tir dee—on-the cirgujt

boar d. 8. The jack assenbly of claim7 wherein the 9r
the sole neans to bias the first contact Eortlon agair

~contact portion of they, fA}jgekfaggﬁgg}
a contact swtch- img S}VSE@ for fmmg 2 coaxial pﬂug m@chﬂdmg a cir-
cumferential shield means, comprising:

an insulative housing adapted for m@mmg on a

ing chamber and an aperture mmmma@g with
the chamber for insertion therethrough of the coax-
ial plug, the housing including a terminal pi
support means in the chamber;

a fixed terminal mounted on the housing and includ-
ing a fixed rounded contact portion located in the
chamber;

a movahle terminal mounted on the housing and in-
cﬂndmg a cantilevered spfmg contact arm project-
ing from said terminal pivot support means for

: pivoting thereabout, the spring contact arm includ-
- ing a first comtact portion for comtacting the
rounded contact portion of the fixed terminal and 2
second contact portion for contacting the coaxial

plug when imserted into the chamber, the spring
contact arm being resiliently preloaded to bias the

first contact portion against the rounded contact
portion of the fixed terminal, and the spring arm

being configured so that the first contact portion

slides along and wipes over the rounded contact
portion when the coaxial plug is inserted into the
chamber and in comtact with the second contact

terminal mounted on the housig, the
ground terminal including an integrat contact por-
tion for engaging the shield means of the wgmal
plug acd an integral tail portion for interconm
to an appropriate ground trace on the circuit board
and
a shield about at least a portion of the housing at least
in the area of said aperture, the shield including an
integral contact portion for engaging the shield
means of the coaxial plug and an integral tail por-
tion for interconmection to an appropriate ground
_trace on the circuit board.
8. The jac:k assembly of claim 7 wherein the spring
comtact arm is the sole means to bias the first contact
mftmn ageinst the rounded contact portion of the fixed

) 9 A jack a.ssembiy which includes a contact switch-
ing system for receiving a coaxial plug including a cir-
- cumferential shield means, comprising:

pri ng. cont act ar
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i ng syst em for receivimga coaxial plug including a ci "‘*ﬁ.‘?'{}

shi‘el d means, co [Ty ot ul ati ve housi ng havin

term nal -recei vi q
housi ng about an '

Dt ﬂ m e K a hol | ow boss proj eclt i jngD%r g Spi
i t‘urx,eom cating with the cHarfber for ﬂ%ggr i on
t her et hrough of the coaxi al plug, the housing inclydimg—e—terni-nal

pi vot sup- port nmeans in the chanber; a fixed te nal nounted on

housi ng and i nclud- gy g el et BAVEQ A GhrdB B AR

chamber, chamber and a hollow boss projecting from said
housing about an aperture communicating with the
chamber for insertion therethrough of the coaxial
plug, the housing including a terminal pivot sup-
‘port means in the chamber;

a fixed terminal mounted on the housing and includ-
ing 2 fixed rounded contact portion located in the
chamber;

a movable terminal mounted on the housing and in-
cludmg a cammlevered spmg contact arm project-
ing from said terminal pivot support meaus for
pnvoﬁ.ng thereabout, the spmg countact arm includ-

. img a first comtact portion for comtacting the
rounded contact portion of the fixed terminal and a
second contact portion for contacting the coaxial

s plug when inserted imto the chamber, the spring
contact arm bemg resiliently preloaded to bias the
first contact portion against the rounded contact
portion of the fixed terminal, and the spriag arm
being configured so that the Sirst contact portion
slides along and wipes over the rounded contact
portion when the coaxial plug is inserted into the
chamber and in contact with the second contact
portion;

& conductive shield about at least a poztion of the

h@mg at ﬂ@st about-said boss; and -
errninal mounted on the housing, the
_ terminal incleding an integral plug contact
p@ﬁz@m pm}ectmg into the inside of the boss for
engaging the shield means of the coaxial plug and
further including an integral shield contact portion
for directly engaging said shield.
10. The jack assembly of claim 9 wherein the spring
- contact arm is the sole means to bias the first contact
- portion against the rounded contact portion of the fixed
11. The jack assembly of claim 9 wherein said hous-
ing is adapted for m@mmng on a printed circuit board,
and the ground terminal includes at least two integral
tail portions projecting from the housing for intercon-
nection tc appropriate ground traces om the circuit
boarxd.
12. The jack assembly of cla;m 11 wherein the spring
contact arm is the sole means to bias the first contact
———————————-—— portion against the rounded contact portion of the fixed

is Sheet Has Been R:’Elaced terminal.
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a novabl e term na

mount ed on the housing and i n- cluding a

cantil evered spring contact—armproject- ing fromsaid term pal_pivot
support neans~for plvotln her eabout, the sprin ud-
ing a first conigagtt contacting the r : H@T”SE‘EEET i on
of the fixed tdil P second contact porti¢nifar c %@ﬁ ng t he
coaxi al plug*mﬁ@n |n§erted into the chanber, the S)r@H@J ntact arm
being resiliently preloaded to bias the 16 -fjrst co,téct portion a i pst

t he rounded cont act portion of the fixed term nalj, and the spring Frm

13. The jack assembly of claim 9 wherein said hous-
ing is adapted for mmmmg oz a printed circuit bo
and the grousd termius i

tail pomon pmjectmgm the hkousing for mtefcona _

mwm to an appropriate ground traces on the circuit

i’ emk assembly of claim 13 wherein the spring
* t arm is the sole meaus to bias the first contact
ion against the rounded contact portion of the fxed

$
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SEMBLY INCLUDING A CONTACT SWITCHING SYATEM

A Jack assembly is provided wmth a c@mmct switching
stem for receiving a coaxial plug. The assemb

chamber and am aperture camumgamg with the
chamber for insertion therethrough of the coaxial plug.
The housing includes a terminal pivot support in the
chamber. A fixed termineal is mounted on the hcmsmg
a@d mclud@ a fixed contact portion located in the

mgmd mclmda a mﬁgvaed spmg contact azm pr@s

inal pivot support for pivoting

jectmg from the termi

dmdes a ﬁrst contact portion for contacting tt
pcrtmn @fths fixed tenminal and a second

tion for contacting t:he ccmal plug wﬁem mse@ted imto

" loaded to bias the ﬁfst coutact p@mcmggmst the

contact pomom cf the fixed terminal The spring

configured so that the first contact por-
tion slides aicmg and wipes over the contact pcm@n of
the fixed terminal when the coaxial plug is inserted into
hamber md in contact with the mm contast
portion of the Mﬂe terminal.

FIGURE 1. : -




beiné configured so that the first contact portion slides al ong and

W.pes over the rounded contact portion when the coaxial plug is
inserted into the chanmber and in contact with the second contact
portion; a conductive shield about at |east a portion qf_the housing
at | east about said boss; and a ground term nal nounte R@@@%ﬁg@ﬂﬁ¢p@@@@T
"t he ground term nal |nclud|ng an |ntegral pl ug cont agjt portton
projecting into the.inside of the boss Tdr ~ engagi ng tihg ﬁ ej@Ln@@fs of

t he coaxi al plug and




further including an integral shield contact portion for directly
engagi ng sai d shi el d. 10. The jack assenbly of claim9 wherein the spring
contact armis the sole neans to bias the first contact portion against the
rounded contact portion of the fixed term nal. 11. The jack assenbly of
claim9 wherein said hous- ing is adapted for nounting on.a printed‘circuit

board, and the ground termnal includes at |east two integfaf r '
projecting fromthe housing for i nt er coa-® Mection to apprO#E&@@%m$ﬂﬁgE§HEET

' th . it
races on e circul G4 JUL 1997




boar d. 12. The jack assenbly of claim 11 wherein the spring contact arm
is the sole means to bias the first contact portion against the rounded

contact portion of the fixed term nal. 13. The j agk
wherein said hous- ing is adapted for nounting on a
and the ground term nal includes at |east one integ
_projecting fromthe housing for intercon- nection t
traces on the circuit board. -3 -
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14. The jack assenbly of claim 13 wherein the spring contact armis the
sole neans to bias the first contact portion against the rounded contact
portion of the fixed term nal.




[REPLACEMENT SHEET
04 JUL 1997

31

92b

&8

82¢c

8b




BT TaS
REPLACEMENT SH

- 18 -
assembly 12’ alsc includes a third movable ter-
mioal, generally designated 92, mounted within a sup-

porting graove 94 in the housing. Movable terminal 92
includes a tail portion 92z and a dog leg cantilevered
spring contact portion, generally designated $25, defin-
ing a pair of legs 92¢ joined at an apex 92d. A rounded
contact p@m@m 92e is formed at the distal end of the
movable terminal. Like movable terminals 50 and §8,
movabie terminal 92 is mounted within the housing in 2
pfelmded condition with one of legs 92¢ (the right-band
leg in FEG 10) biased against contact portion 885 of
fixed terminal 88. In this preloaded condition, legs 92¢
define an angle “F" which i is “c@mmd” in the pre-
loaded condition of the terminal

When coaxial pﬁug 14 is ﬁﬂy inserted info jack as-
sembly 12, tip terminal portion 7y @f the coaxial plog

- engages contact pom@m 92e of inal $2 and m@v&

the texrminal off of the fixed termin . GCCUX
angle “E between legs 92¢ emim'g@ or exp&ds a@d
effects an exsggerated wiping motion along fixed
contact portion 885,

It Wﬁi be understood that the invention may be em-
bodied 1 specific forms without d@pﬁﬂng from

@ed in all respects asusve not restrictive, and

t&e mmn@n is not to be limited to the demﬂs @vsﬁ

REPLACEMENT SHEET,
3 AUG 1999
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ing system f@r receiving a coaxial pﬁ@g, c
sulative h@m;sing having a termina
chamber and an aperture communicati
chamber for insertion therethrough of the coaxial
plug, the housing including a texminal pivet sup-
port means in the chamber;

a fixed terminal mounted on the housing and taclud-
ng amﬂpoﬂi@nf@fsoldefmgwacmh@m a
fixed rounded coutact portion located i in the cham-
ber and a connecting porton exten
said tail portion and said fixed Po—
portion, 3 substantial length of said commecting
g@m@@ being securely located within a slot in a
idewall of said housing; and

a m@vabie terro al m@mmted on she ﬁ@@smg md e

second comtact p@m@n for co
p‘l@g whm insexted mto the ¢

DEANS t@ bias the ﬁm mmt p@m@n
iest the roended contact portion of the fixed
texmingl, and the spring aom being configured

that t‘he first contact portion slides along and wipes

ever the rommded contact portion when the coaxial

inserted into the chamber and in contact

with the second contact portion, wherein said can-

tilevered spring contact arm bas a pair of relatively

angled legs defining a dog-leg configuration, an

- end of one of the legs defining said second contact

portion, an end of the cther leg being pivotable

about said terminal pivet support means, and said

first contact portion being located between the end

of the first section and a point where the sections
comverge.

2. The jack assembly of claim I wherein said angled

legs converge at said second contact portion.

3. The jack assembly of claim 1 wherein said first
contact portion is rounded.
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4. The jack assembly of clsim R wherein the coaxial

ping includes a shield means, said housing is adapted for
mounting on a printed circuit board, and including 2
grouad terminal mounted on the housing in position for

gaging the shield means, the ground terminal having
at least two integral tail partians projecting from the
housing for intercounection to appropriate ground
traces on the printed circuit board.

§. The jack assembly of claim I wherein the coaxial
plug includes a circumferential shield means, and in-
duding a g@m@ terminal mounted on r;he housing with

integral contact portions for engaging the
shield means at two circumferential locations thereof.

6 % jack membﬁy of clairn § wherein said housing
is adspted f@f m@mtmg on a pnmed circuit board, 23

o ‘_,_‘“ n |

& 'z":’f&;w,

tions pm;g@cfmm the housing for interconnec-
traces om the circuit board.

? A jack assembly whnchk includes & contact switch-
system for z:ecewmg 2 cozxial plug including a cir-

ng c@mher and an apesture comy ]
the chamber fort msm@@ theretm’@ugh @f them

2 movable terminal moumted on the housing and in-
cmdmg 2 canmlavcred spmg contact arm pf@jwﬁe
ing from said terminal pivot support means for
pwmmg thereabou t, the spring contact afmmclme_

ng a first comtact portion for ¢ :
roneded contact portion of the fixed terminal a@.d a
second contact portion for contacting the coaxal
plug when inserted into the chamber, the spring
contact arm being resiliently preloaded to bias the
first comtact portion a t the rounded contact
portion of the fixed terminsl, and the spring arm
being configured so that the first contact portion

REPLACEMENT SHE
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angd i over the rounded conta
portion when t@e cozxizl plug is inserted into the
chamber and inm comtact with the second comtact

mcn;
] @@uﬂd terminal mounted on the hovsing, the

1 | including an integral contact p@ra

tion f@f m@gmg the shield meesns &
mtegral tail postion for interconne

g@aﬁ appropriate ground trace on the circuit |

a shield about at least a p@m@n of the housing at least
in the ares of said aperture, the shield facluding an
integral contact p@m@n for ea@gmg &e s@eﬂd
meaas of the coaxial e
tion for intercomnection to an apps caw gm&d
trace on the cironit bosrd.

8. The j&@k assemobly of claim 7 wherein the spring

comtact atm is the sole means to bias the first contact
mm@n agamst the rounded contact portion of the fixed

@ A- Jack assembly which includes a contact switch-
ing syst@m for smvmg 2 coaxi ug including & cir-
cumferential shield i 1S, coraprising:

28 insulative hor BE wmg a termin

chamber and a hollow boss projecting from said
housing about an aperture communicating with the
chamber for insertion therethrough of the coaxial
plug, the h@usmg including a terminal pivot sup-
port means in the chamber;

a fixed terminal mounted on the housing and includ-
ing a fixed rounded contact portion located in the
chamber;

a movable terminal mounted on the housing and in-
cﬂudmg 2 cm@levemd spzmg contact aom, pmgecﬁe
mg from said termins means for
pwetmg Ehereabomtg ﬁhe sgmg c@nm arm includ-
ing a first comtact portion for cm@c@g the
rounded contact portion of the fixed texmins
second contact porticn for c@nmmmg the c@mal

- plug when inserted into the chamber, the spring
' contact arm being resiliently pﬁ:el@@dsd to bias the
first contact portion

portion of the fixed term




g [CASE ST

TTLLLE 3 05 59

- 14 -

mfigured so thet the first contact
ovezx the mmdgd
p@m@@ when the ¢ coaxizal plug is insexted into the
bamber and in contact with the second contact
P@m@ﬁg
& @@@dmme shicld about &t mg 2 p@m@n of the

g@mgn pmjectmg m&@ the m&de @f the bm Farr
Fagin ield mesns of the coaxial plug and
ﬁmher m@iuﬁmg an integral shield contact porticn

10. The j&ﬁk assembﬁy of claim 9 wherein the spring
mm&mm&emlememmbmtﬁeﬁzﬁc@m
gainst the rouaded contact portion of the fixed

o &E, Th@ jack m@ﬁy of claim 9 wherein said hous-

ing is adapted for mot ting on & printed circuit board,
and the grovmd te 1 includes at least two integral
teil portions proj Ot

g from the housing for inter
ate ground itraces on the circuit

m The jack assemb herein the spring
ﬁmxsthesolem@mt@bm the first contact
ion against the rounded comtact portion of the fixed

13, The jack assemnbiy of claiw 9 whersia said hows-
ing is adapted for mounting ; it bosxd,
and the gmmd te:
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