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FORBOARD EDGE APPLI CATI ON Background of

I nvention 5 1. Field of the Invention: The present invention relates
to electrical connectors and nore particularly to nodul ar ack
connectors. WwWO09720625 Brief Description of the Prior Devel op‘?ﬁ%g

prior . art discloses nodul ar gang jacks having a plurality of plug

"~ receiving recesses. Heretofore, 10 howeverq nodul ar gang jacks have not
been configured to allow for sdggLE R% dﬂlﬂﬂ‘\ﬁ gﬂ@,@orl zontal row of

pl ugs- above a second hori zont therefore, a
need for a nodul ar gang j ack hﬁggﬁ g’?c’hpgb'é”’t @Nen of plugs on
the edge of a printed wiring board.

Sumyary of fhe Invention 15 Backgroupd efinyention,, | ack assenbly of the
present in ntlon the first, second and third | ongitudi nal

lural ity of @F@?@Mﬂ&ﬂl@ﬂ

plurality of v rt| t%%%’gﬁ%zﬁn{ﬁ%@ﬁsgééﬁ%lsecond

| ongi t udi nal  hQyrineettre andthdrd: a?ﬂlﬁlla'i' B'?ﬁéd cal walls are
I nt er posed I‘Let ween the se) con ﬂg t "géhorl ontgé 'Té%&glétudl nal walls.
Paral l el rows af plBRgefls . : DeyeRphients: 0N The\prior bit distlose

bet ween the first and second and the second and third | ongitudinal

hori zont al wal meduldngang jacks hawingia plurality ofiplilg eeceiving recesses. Heretofore,

10 however, modular gang jacks have not been configured to allow for the
pasitioning of one horizontal row of plugs above a second horizontal row of plugs.
There is, therefore, a need for a modular gang jack which allows such positioning
of plugs on the edge of a printed wiring board.

Summary of the Invention

16 In the modular gang jack assembly of the present invention the first, the
second and third longitudinal horizontal walis are pesitioned in parallel spaced
relation. A plurality of vertical walls are interposed between the first and second
longitudinal horizontal walls, and another plurality of vertical walls are interposed
between the second and third horizontal longitudinal wails. Parallel rows of plug

20 receiving recesses are consequently formed between the first and second and the
second and third longitudinal horizontal walls. One of the longitudinal walls
extends transversely beyond the edges of the other two to enable the plugs
inserted in one row of the plug receiving recesses to be superimposed over the
plugs inserted in the other row of plug receiving recesses. The assembly may be

25 through mounted or surface mounted on a printed circuit board. The assembly
may also have longitudinal vertical walls to be vertically mounted on a printed
circuit board.

Brief Description of the Drawi
The present invention is further described with reference to the

30 accompanying drawings in which:



extends transversely beyond the edges of the other two to enable the plugs
inserted in one row of the plug receiving recesses to be superinposed over
t he plugs inserted in the other row of plug receiving recesses. The

assenbly may be 25 through nmounted or surface nounted on a printed circuit

board. The as may al so have longitudinal verti cajcrimdobtashy Pe
vertically rmﬁﬁ@}dxon a printed circuit board.

Brief .Description of the Draw ngs The present invention is

further described with reference to the 302acconpanyi ng drawi ngs in which:
‘FQQT? Llség?ii 589 Fig. 1 is a front elevational view of a preferred embodiment of the gang

Fig. 1is a front ﬁe S/ addePitiy oF ihe r8§erﬁ: g |ng wuﬂﬁg@é?ﬁem%gang

j ack assenbly of t present” I nve tlon i nc l'enents 1 n
phant om | i nes; phantom linés;g. 2 is a cross secti onal vi ew taken t hrough

line Il- Il in Fig. 1; Fig. 3 is a front elevational view of a
second preferred erfligd? ISEmcrosS settional view taken throughuline Il gl Figadk of t he
present | nvsent o V\éié.hs %smgfrgrl\tue e\?alxti%rﬂglnéigwsb? g\ge::ond preferred embodiment of the
modular gang jack of the present invention with two plug elements shown
in phantom lines;
Fig. 4 is a cross section taken through line IV - IV in Fig. 3;
Fig. 5 is a cross sectional view similar to Fig. 4 of a third preferred
10 embodiment of the modular gang jack of the present invention;
Fig. 6 is another view similar to Fig. 4 of a fourth preferred embodiment of
the modular gang jack of the present invention.
Fig. 7 is a top plan view of a printed circuit board for receiving the modular
gang jack shown in Figs. 1 - 6; |
16 Fig. 8 is a vertical cross sectional view similar to Fig. 4 of a fifth preferred
embodiment of the modular gang jack of the present invention;
Fig. 9 is a vertical cross sectional view similar to Fig. 4 of a sixth preferred
embodiment of the modular gang jack of the present invention;
Fig. 10 is a top plan view of a printed circuit board for receiving the modular
20 gang jack shown in Fig. 9;
Fig. 11 is a vertical cross sectional view similar to Fig. 4 of a seventh
preferred embodiment of the modular gang jack of the present invention;
and |
Fig. 12 is a vertical cross sectional view similar to Fig. 4 of an eighth

25 preferred embodiment of the modular gang jack of the present invention.



i n phantom | i nes; Fig. 4 is a cross section taken through |ine

IV - 1Vin Fig 3 Fig.. 5 is a:cross sectiopnal viewsimlar to
Fi'g. 4 of athird preferred 10 enbodi mrent of the nodul ar gang j ack
of the present invention; Fig. 6 is another viewsimlar to
Fig. 4 of a fourth preferred enbodi nent of t he nodul ar gang
jack of the pwesaho6z5nventi on. Fig. 7 is a top YHHPSHIER of a
printed circuit board for receiving the nodul ar gang jack
shown in Figs. 1 - 6; 15 Fig. 8 is gvertical cross sectional view
simlar to Fig. 4 of a fifth preferred enbodrnent of the
nodul ar gang jack of the Detsilex g 2 of at 9 is a

vertical cross sectional view simlar to Fig. 4 of a sixth preferred
embodi ment of the rfbeferrmg tohigs.jtoand 2f thehiosylatedchausingvalementis shown

Fig. 10 is a to | ew of a rinted circuit board for receivi n? t he
nmodul ar 20 &@'}Wa my rsrrnwla}lvedwusmg element is mads yp ofi3 lower,

vert 'ef?'e;;rzzrrr@hrarrrétrr@rs@arwga i,
375 an i g VPPSEn okEIRg L 1620 RE i AU 5 Shhicia e
the present i rwrerlbweﬂlateral walls as at 18 and 20 which form with the first and second
longitudinal walls lower plug receiving cavities as at numeral 21 generally.
Connecting the second and third longitudinal walls are upper lateral walls as at 22
and 23 which form a row of upper plug receiving cavities as at 24. Lower plug
10 receiving cavity 21 is typical of all the plug receiving cavities in its row and it
includes a forward opened end 26, a rear opened end 28, a medial wall 30 which
has an inclined top side 32 and a transverse extension 34. it will also be noted
that the walls as at 20 have a first step 36 and a second step 38. The upper
cavities as at 24 have a forward open end 40, a rear opened end 42, a medial
15  wall 43 with inclined lower side 44 and a lateral extension 46. The upper lateral
walls as at 24 also have a first step as at 48 and a second step as at 50. Inserted
in the lower cavity is a first lower plug insert shown generally at 51 which has a
vertical section 52 and a horizontal section §4. There is a base side 55, on the
bottom of the vertical section and a top side 56 which extends from the top of the
20 base section over the top of the horizontal section. There is also a forward end
58 at the front of the horizontal section and a rear end 60 on the rearward surface
of the vertical section. Opposite this rear end on the vertical section there is a
medial vertical surface 62. Conductive wires as at 64 and 86 extend through the
vertical section in bores as at 68. These bores connect with grooves as at 70 in
25 the top side into which the wires extend horizontally to the forward end and then
extend downwardly and rearwardly to be supported on the inclined top side of the
medial wall. inserted in the upper cavities are second top inserts as is shown

generally in numeral 72. These inserts have a vertical section 73 and a horizontal
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Det ai | ed Description of the Preferred Enbodi nent Referring to
Figs. 1 and 2, the insulated housing elenent is shown general ly at

nuneral 10. TR S..| | ative housing elenent is made up of a g 06/14589

hori zont al fi@sf”*lg%gi tudinal wall 12, a nedial second |ongitudinal wall 14
and an 5 wupper third longitudinal wall 16. Connecting the first and
second |l ongitudinal walls are lower |4teral walls as at 18 and 20

Fece vi ng cavi $ren7d. R nERENSR STy vergealsepon there 5 hiee g Tancllbrthn
dthird | .tdllHéﬁw Wabo Si URRA ) 3

\(’mi ch :‘I)r m gn?igw 0 ugger %Plﬁlgr@écel v%#&ﬁ{cg(/tﬁ%ih\e@ké@aa%cg% E'Eeé\'i\ésraﬁlﬂ'g"io

recel ving cavi id 78 and dt¥it fedlr of hedrizohital Bbation'igatexr €1l 66-Yphodite fidin ik

row and it I ncl udes a forward opene a rear open

medi al wal | 30resinient on the veHical sectionthéredsiat madial vertics sarfdca 82; Dondactie
extension 34. It will also be noted that the walls as at 20 have a

first step 86 wires asat84andAbextend throughiiheaertical sectionun boees assatfi8 whichave
el i ned | oner SR e Giagves £ BED thal £oRyeS| A Wi 19 e Rpard end Gvewhere
1L 55 2 2y el bt o el i 5 PR i
general ly at Sihe/fhefial Wak. The conductive wires from both the first and second inserts are
connected to a printed wiring board 92 which has an integral pin 96. The first,
10 second and third horizontal longitudinal walls have respectively front edges 98,
100 and 102. These walls also have, respectfully, rear edges 104, 106 and 108.
It will be seen that the upper third board stands transversely beyond the first and
second board so that the rear edge 108 of the upper third board is vertically
misaligned with the rear edges 104 and 106 of the first and second horizontal
15 wall. Consequently it will be seen that it is possible to insert the lower plug into
the lower cavity and then insert the upper plug into the upper cavity such that the
upper plug is superimposed over the lower plug and the medial vertical surface 82
of the upper plug abuts the rear end 60 of the lower insert.
Referring to Figs. 3 and 4, the insulated housing element is shown
20 generally at numeral 110. This insulative housing element is made up of a lower
horizontal first longitudinal wall 112, a medial second longitudinal wall 114 and an
upper third longitudinal wall 116. Connecting the first and second longitudinal
walls are lower lateral walls as at 118 and 120 which form with the first and
second longitudinal walls iower plug receiving cavities as at 121. Connecting
25 the second and third longitudinal walls are upper lateral walls as at 122 and 123
which form a row of upper plug receiving cavities as at 124. Lower plug receiving
cavity 121 is typical of all the plug receiving cavities in its row and it includes a

forward opened end 126, a rear opened end 128, a medial wall 130 which has an



vertical section 52 and a horizontal section 54. There is a base side 55,
on the bottom of the vertical section and _a top side 56 which extends
fromtne top of the 20 base section over the top of the horizontal

section. There is also a forward end 58 at the front of the

hori zontal section and a rear end 60 on the rearward surface of the
vertical sect wney/0pasosite this rear end on the vertical secPCONSWIMFR | s a
medi al. vertical surface 62. Conductive wires as at 64 and 66 extend through
t he vertical section in bores as at . These bores connect with
grooves as at 70 in 25 the top side into ich the wires extend

hori zontal | y timclihed fopr side d32 add atrarisverse extension 1 3adit avihalse beé! noted that
rearwardly to be supported on the inclined top side of the medi al

wal | . | nsert edtherwaliseasipbt20 bas a fiest stepet d secpnd steprid8. dheiuppenown
generally in nuneral 72, These inserts have a vertical section 73 and a
hori zont al cavities as at\}24 have)a foyward open end 140, a rear opened end 142, a

PCT/ US96/ 14589

boction va. ad dewnwarsly sxtensingmedjal wall 143 with jnclined joes side 144,dnd alstgral /5

and there g eh%néi@nolwzmé dpper Z%tgﬁ%éég% ﬁ& at ‘i'??] bis8Havefa ﬁrgﬁsetgﬂ a7 B!

section there 1s a forwar at the rear of t ori zont al

section is a rand asetofid staprasat t50. rinsertddhin the lower'gavity isalfigbiows? nseiti cal
section there is a nedial vertical surface 82. Conductive 5 wres as at 84

and 86 extend showngenetallyatn5i whichchas: a vertical sectiers 152 and ad®rizontah section

154. There is a base side 155, upper bottom of the vertical section and a top side

156 which extends from the top of the base section over the top of the horizontal
10 section. There is also a forward end 158 at the front of the horizontal section and
a rear end 160 on the rearward surface of the vertical section. Opposite this rear
end on the vertical section there is a mediél vertical surface 162. Conductive
wires as at 164 and 166 extend through the vertical section in bores as at 168.
These bores connect with grooves as at 170 in the top side into which the wires
15 . extend horizontally to the forward end and then extend downwardly and
rearwardly to be supported on the inclined top side of the medial wall. inserted in
the upper cavities are second top inserts as is shown generally in numeral 172.
These inserts have a vertical section 173 and a horizontal section 174. At the
bottom of the vertical section there is a base side 175 and there is an opposed
20 top side 176. Atthe front of the horizontal section there is a forward end 178 and
at the rear of the horizontal section is a rear end 180 in opposed relation to that
rear end on the vertical section 173 of the second insert there is a medial vertical
surface 182. Conductive wires as at 184 and 186 extend through the vertical
section in bores as at 188 which connect the grooves as at 190 that convey the
25 wires first laterally, then downwardly, then downwardly again to the forward end
from where they extend upward_ly and rearwardly to be supported on the lower
inclined surface 144 of the downwardly extending medial wall 143. The

conductive wires from both the first and second inserts are connected to a printed



connect the grooves as at 90 that convey the wires to the forward end from

wher e they extend downwardly and rearwardly to be supported on the
i nclined surface of the nedial wall. The conductive wires from both
the first and second inserts are connected to a printed wiring board

92 which has an _integral pin 96. The first, 10 second and ' kzont al
| ongi t udi nal WRPTW¥ave respectively front edges 98, %g%sﬂggdfoz.
It

These wal I s al so have, respectfully, rear edges 104, 106 and 108.

wi Il be seen that the upper third board stfinds transversely beyond the
first and

.. second board so that the rear edge_ 108 of the upper third
board is vert iWifng poard 1&2%@5%%“@[& mm&ﬁ-e'g'ge first secandhang thirdos of t he
first and sec ' . ' ' S that it
i s possible t %%?EQ@H @H@‘?‘I‘B@"'%ei’%%wg %I*ﬁsﬂéeaﬁéi 3@@ iaf‘§ d then
insert the up I iﬂrfh ré'éTiié@H | hede : | ug
I S superi rrposzlg{egewtshtla oé\/\‘/;e};‘r? plfug %%@iﬁfd?gﬁ?g? ver%rimé% 8.Sll}rv¥|g§g‘§gsﬁ
of the upper phatthebupperthitd besrd startisQthrabedsely Beyond the'firet and second board
Referring to Figs. 3 and 4, the insulated housing el enent is shown 20
general |y &t rsortbatihereor edye 208 attheapperthird hoandjiseiemically misaligned with the a
| ower hori zontal _fj rrié] bgnpi tudinal wall (112, a mec“'nal second. .
| ongi t udi nal &Y edges 204,ang 206 of the secepd hogepntalwall gonggauentlygt
Connecting the first i | nal S I r_lateral
wel 1 s ot 1000 beFecBiarifitsbl ¥ biet 08 iowerglug o e Bl il and
| ongi t udi nal b i ok hgi]p acting 25
t he second an\éiﬁtéhﬁég%%é@ P ﬁg?'rqgﬁﬁ%*€gpg‘?\eeagggg?&ﬁg? {etr al \ﬁgﬁgﬁgg at 122
and 123 superifiposad Gver the\lowér plag ahd the'metiiat eenticalGurface B2 of Bie at  124.
Lower plug receiving cavity 121 is typical of all the plug receiving
cavities i1 i tuppepplugrabuts thewreianand 160 of the lower insed. opened end 126, a rear

d end 128, i al I 30 which ) \
opened en a rEe Ie?’j‘ringv)tlg I-Jig.]S. a thu!dcpteg?rsedaerr]nbodnmem of the insulated housing
element is shown generally at numeral 310. This insulative housing element is
made up of a lower horizontal first !ongitudin_al wall 312, a second longitudinal wall
314 and an upper third longitudinal wall 316. Connecting the first and second
15 longitudinal walls are lower lateral walls as at 318 which form with the first and
second longitudinal walls lower plug receiving cavities as at 321. Connecting
the second and third longitudinal walls are upper lateral walls as at 322 and 323
which form a row of upper piug receiving cavities as at 324. Lower plug receiving
cavity 321 is typical of all the plug receiving cavities in its row and it includes a
20 forward opened end 326, a rear opened end 328, a medial wall 330 which has an
inclined top side 332 and a transverse extension 334. It will also be noted that
the walls as at 320 have a first step 336 and a second step 338. The upper
cavities as at 324 have a forward open end 340, a rear opened end 342, a°
medial wall 343 with inclined lower side 344 and a lateral extension 346. The
25 upper lateral walls as at 324 also have a first step as at 348 and a second step as
at 350. Inserted in the lower cavity is a first lower insert shown generally at 351
which has a vertical section 352 and a horizontal section 354. There is a base

side 355 and at the upper end of the vertical section, a top side 356 which
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inclined top side 132 and a transverse extension 134. It will also be noted
t hat the walls as at 120 have a first step 136 and a second step 138.
The upper cavities as at 124 have a forward open end 140, a rear
opened end l4moere62s downwardly extendi ng medial wall 143 RET/HS6(4$8P ned

| ower .side 144 and a | ateral 5 extension 146. The upper lateral walls as
at 124 also have a first step as at 148 7 and a second step as at 150.
Inserted in the lower cavity is a first |ower insert shown generally

at 151 whi ch hextends from theltop ef thecbasésectionloverithe itamof the hosizbntahsection. 154.
There is a base side 155, upper bottom of the vertical section and a top

si de 156 Whereris ajaosnhiprward.end 338 atibedront nkthecharizontal segtiomand a reart op
of the hori zonPaHl 388enios eatard siitace ot Veriakssston CREOPEINEFRa" Sf A e
O e oy g R Ber B o e i om0, ol o 3,
164 and 1665 ex864#8nd [366\Exterid WrdlRfhithe ¥ertzarddclitn iMb&Rses 368! THede bores
connect with grooves as at 370 in the top side into which the wires extend
horizontally to the forward end and then extend downwardly and rearwardly to be
supported on the inclined top side of the medial wall. Inserted in the upper'
cavities are second top inserts as is shown generally in numeral 372. These
10  inserts have a vertical section 373 and a horizontal section 374. At the bottom of
the vertical section there is a base side 375 and there is an opposed top side 376.
At the front of the horizontal section there is a forward end 378 and at the rear of
the horizontal section is a rear end 380 in opposed relation to that rear end on the
vertical section there is a medial vertical surface 382. Conductive wires as at 384
15 | and 386 extend through the vertical section in bores as at 388 which connect the
grooves as at 380 that convey the wires to the forward end from where they
extend downwardly and rearwardly to be supported on the lower inclined surface
of the medial wall. The conductive wires from both the first and second inserts
are connected to a printed wiring board 392 which has an integral pin 396. The
20 first, second and third horizontal longitudinal walls have respectively front edges
398, 400 and 402. These walls also have, respectfully, rear edges 404, 406 and
408. It will be seen that the upper third board stands transversely beyond the first
and second board so that the rear edge 408 of the upper third board is vertically
misaligned with the rear edges 404 and 406 of the first and second horizontal
25 wall, consequently it will be seen that it is possible to insert the lower plug into
the lower cavity and then insert the upper plug into the upper cavity such that the
upper plug is superimposed over the lower plug and the medial vertical surface
382 of the upper plug abuts the rear end 360 of the lower insert.



These bores connect wth grooves as at 170.in the top side into which the
wres 15 extend horizontally to the forward end and then extend .
downwar dl y and rearwardly to be supported on the inclined top side of
the nedial wall. Inserted in t he upper cavities are second top inserts

as is showmn g i n nunmeral 172. These inserts havﬁt‘ﬁ‘l% Isgsgal
section 173 agﬁﬁg I"J(i)z\réi zontal section 174. At the bottom o ?[he

vertical section there is a base side 175 and there is an opposed 20 top
side 176. At the front of the horizontal sdtion there is a forward end 178

' I ' ' d 180 i
opposed rel at i ont JaREG toFia. ¥ L foleliprafiied srhadiment octhaneviateds of ¢ he
di e | ' | . uctive
o on as ot aehouin, eRmeEREwrk Sehbray at numerat 410 * THis WiéunatyRIbling o, o

as at 188 whi célemenbizahadiéap of A0REr idtizohtal Akt tohg&udzﬁawmﬁa gécodef res
first laterally, then downwardly, then downwardly again to the torward end

from wher e t helpngitudinal walldt4cand am upperzthird iongitudinabwealb41& 0Comsedting the fifswer
inclined surface 144 of the downwardly extending nedial wall 143. The

conduct i ve i raRd secandjengitudinal walls arelewes laterabwallssas abd 18 evhich-foermtwith t 0 a

printed the first and second longitudinal walls lower plug receiving cavities as at 421.

Connecting the second and third longitudinal walls are upper lateral walls as at
422 which form a row of upper plug receiving cavities as at 424. Lower plug
receiving cavit{f 421 is typical of all the plug receiving cavities in its row and it

10 includes a forward opened end 426, a rear opened end 428, a medial wall 430
which has an inclined top side 432 and a transverse extension 434. It will also be
noted that the walls as at 420 have a first step 436 and a second step 438. The
upper cavities as at 424 have a forward open end 440, a rear opened end 442, a
downwardly extending mediallwall 443 with an inclined bottom side 444 and a

15 lateral extension 446. The upper lateral walls as at 422 also have a first step as
at 448 and a second step as at 450. inserted in the lower cavity is a first lower
insert shown generally at 451 which has a vertical section 452 and a horizontal
section 454. There is a base side 455, of the vertical section and a top side 456
which extends from the top of the base section over the top of the horizontal

20 section. There is also a forward end 458 at the front of the horizontal section and
a rear end 460 on the rearward surface of the vertical section. Opposite this rear
end on the vertical section there is a medial vertical surface 462. Conductive
wires as at 464 and 466 extend through the vertical section in bores as at 468.
Theée bores connect with grooves as at 470 in the top side into which the wires

25 extend horizontally to the forward end and then extend downwardly and
rearwardly to be supported on the inclined top side of the medial wall. Inserted in
the upper cavities are second top inserts as is shown generally in numeral 472.

These inserts have a vertical section 473 and a horizontal section 474. At the top
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board 192 which has an integral pin 196. The first, second and third

hori zontal |ongitudinal walls have respectively front edges 198, 200 and
202. These wal | s al so have, respectfully, rear edges 204, 206 and 208.
It will be seaw09710625t hat the upper third board stands transVEFUSII4EE g
the fi.rst and second board 5 so that the rear edge 208 of the upper third
board is vertically msaligned with the g rear edges 204 and 206 of the
first and second horizontal wall, consequently it will be seen that it
i s possi bl e toof thecvertical sectionctheps isca baseoside 476 anditheranis ap appased bottomen

insert the upper plug into.the u‘oper cavity such that the upperégll ug i s
superi nposed ofide 4% Adhefrost oftheherizpatahsestion thereis aforward ead478and:at ¢ he

Ret orfing Lo P et of e AdiEonfal Bactin @ aseafpn ABO.. IN Sitesersaiionte M ng

el ement i's_shoygaspes inlveiticd SSRIGH 1118 is  MeidiVBHical Lifacacutgy O ! erent

is - made up of a [ower hori zont I'rst [ongltudlna 2, a second

| ongi t udi na§ Wgdnductive wikés a8t 484 HRQ 4B6 lektand thRslgh!thé vericalsdction iPbores

Connecting the first and second 15 |longitudinal walls are |ower |ateral
wal | s as at 31aswhid88 whichrconnect thecgrboves asiati490 that cemveyrthie wiregito dloe nal
wal Il's | ower plug receiving cavities as at_ 321. Connecting t he second

\:md L h } rd | ongf@rwfrtﬂxandm Fhamh&nwemmrmlang rearwardlydo begsyppoded

. pel e 304

recel vi ﬁrgmda_ " SRt K pcined SupfR6E of ingrmatil wal *TFS cBhuictve wIg IR IS | &
598, o od al (g siiGave bofeptel tH dhrfP Ao tiard 452 whichfiis A FdraFHIR

transver se1@xt 4081 TheSsbhdutlivevirés fRbmhE eebeictinséi ate connectdd™® arfdthér as at
320 have a first step 336 and a second step 338. The upper cavities

as at 324 have peinfearwising boaah4@31dTBé first ssecond and dhirdihenizbntal Tongitudinal walls
nedial wall 343 with inclined | ower side 344 and a | ateral extension 346.

The 25 upper haverespegtively frast edges 498,508 and\a02, Thesswallsalsalave. 348 and
B N o £P  fesmptiulie FonrSAles' S1A5 508 Gt ok Tt Wil B2 sciRthirtnb indiid detbne
board stands transversely beyond the first and second board so that the rear-

15 edge 508 of the upper third board is vertically misaligned with the rear edges 504
and 506 of the first and second horizontal wall, consequently it will be seen that it
is possible to insert the lower plug into the lower cavity and then insert the upper
plug into the upper cavity such that the upper plug is superimposed over the lower
plug and the medial vertical surface 482 of the upper plug abuts the rear end 460

20 of the lower insert.

Referring to Fig. 7, a printed wiring board for use with the modular gang
jack of the present invention would include a plurality of pin receiving apertures as
at 810, 612, 614 and 616. It would also include groups of conductive leads
receiving apertures as at 618 and 620.

25 Referring to Fig; 8, a fifth preferred embodiment of the insulated housing
element is shown generally at numeral 710. This insulative housing element is
made up of a fower horizontal first longitudinal wall 712, a second longitudinal wall

714 and an upper third longitudinal wall 716. Connecting the first and second



V\hi ch has a vertical section 352 and a hor.i zontal section 354. There is a

base side 355 and at the upper end of the vertical section, a top

si de 356 which WD 97/ 10625
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extends from ofoiesOf the base section over the top of thepdgidosines!
section. ere 1s also a forward end 358 at the front of the

hori zontal section and a rear end 360 on the rearward surface of the
vertical section. Qpposite this rear end o0 the vertical section there

Rl e B i 8 135 i
connect wi th gsQ@naYoAgitufinat Walls lbﬁé?‘bldﬂfécégtv#ﬁ cavitiRs Wi bzqh@c?ﬂnéeﬁn end

hori zontally to the forward end and then ex d dovvnwa rear

to be s upgecdnecaralthird dongitatinabwallsoareipper kiterahwakeat al 72@which Ifmat ed
I n the upper cavities are second top inserts as is shown generally in

nuneral 372. Trewof aneflnhégamswmvwesaswt(?aﬂ JbetplugreseBing cavitiesaarezont al
section 374, At, the b?‘gtom of vertical section there is a base

side 375 ari t S@YiEr kathose gescrined QII?Hem Rerteddn the lowepcavityds afirstlower '!"ﬁ%"‘

hor 2o Seckhalin Gt o S s BePihrL oot Bbodl. raned s

on ng Bgt e Wyregfsthg?pg??g%\ﬂﬂﬁh isageohd tep MBEI AL i¥ ShdnT bnerdlly MCfumiéhal 772
which is aleo similar to the inserts described above. The conductive wires from
the first insert and second insert are connected to a printed wiring board 792.

10 The first, second and third horizontal longitudinal walls have respectively front
edges 798, 800 and 802. It will be seen that front edge 798 is displaced
rearwardly from front edges 800 and 802 so that the front faces of the upper and
lower housings are vertically misaligned in a non-coincident stair step

~ arrangement.

16 Referring to Fig. 9, a sixth preferred embodiment of the insulated housing
element is shown generally at numeral 910. This insulative housing element is
made up of a lower horizontal first longitudinal wall 912, a second longitudinal wall
914 and an upper third longitudinal wall 816. Connecting the first and second
longitudinal walls is a lower lateral wall as at 918 which forms with the first and

20 second longitudinal walls lower plug receiving cavities as at 921. Connecting the
second and third longitudinal walls are upper lateral walls as at 922 which form a
row of upper plug receiving cavities as at 924. The plug receiving cavities are
similar to those described above. Inserted in the lower cavity is a first lower insert
shown generally at 951 which is similar to those described above. Inserted in the

25 upper cavities are second top inserts as is shown generally at numeral 872 which
are similar to those inserts described above. The conductive wires from the first
insert and second insert are surface mounted on a printed wiring board 992. The

first, second and third horizontal longitudinal walls have respectively front edges



15 and 386 extend through the vertical section . in bores as at 388 which

connect the ‘grooves as at 390.that convey the wires to the forward
efdTrom wher € t hey extend downwardly and rearwardly to be supported
on the I ower inclined surface of the medial wall. The conductive wres
fromboth the first and second inserts are connected to a printed

Wi ring board 9@Pmé2sh has an integral pin 396. The 20 firsPCT/UEIANand
third_horizontal |ongitudinal walls have respectively front edges 398,

400 and 402. These walls also have, respecyfjully, rear edges 404, 406 and
408. It will be seen that the upper third board stands transversely beyond
the f4rst 998, d 0D8cani1 002; add front edge 298 is regessediforwidrd frim thecothpptwo

third board is verticall m saligned with the rear edges 404 and 406
of the first aﬂqntsﬁdwsd(%@raﬂﬂom@- 25 wall, consequently it will be seen

that it is possible to inserf t | ower . plug . nt the |l owey cavity and -
then insert IOt he upp@?%ﬂi"lﬂgtq '%fgoﬂﬁr?ep'%ﬁ%&@ﬁQifggQT&?etmﬂﬂhﬁ%"éce up%er
l ug i s superi r : 4 ' i e
B ot "t he"upp HRURfE YTtiat Béing FARK o e e Bl iyl Yt e purify 8F
W97/ 10625 5  placement pin receiving apertures as at 1010, 1012 and 1014. It wogxld also

PCT/ US96/ 14589
Referring to Finglude greupsof ¢dnductVeepadsiasatrtoiigand 1020.t he i nsul at ed

housi ng el enent is shown generally at nuneral 410. This insulative housing
' Referring to Fig. 11, a seventh preferred embodiment of the insulated

housing element is shown generally at numeral 1110. This insulative housing
element is made up of a vertical first longitudinai wall 1112, a vertical second

10 longitudinal wall 1114 and a vertical third longitudinal wall 1116. Connecting the
first and second longitudinal walls are lateral walls as at 1118 which form with the
first and second fongitudinal walls plug receiving cavities as at 1121. Connecting
the second and third longitudinal walls are lateral walls as at 1122 which form a
row of plug receiiting cavities as at 1124. The plug receiving cavities are similar

16 to those described above. Inserted in the lower cavity is a first lower insert shown
generally at 1151 which is generally similar to those described above. Inserted in
the upper cavities are second top inserts as is shown generally in numeral 1172
which are generally simitar to those inserts described above. These inserts
vertically engage printed circuit board 1192. |

20 Referring to Fig. 12, an eighth preferred embodiment of the insulated
housing element is shown generally at numeral 1210. This insulative housing
element is made up of a vertical horizontal first longitudinal wall 1212, a vertical
second longitudinal wall 1214 and a vertical third longitudinal wall 1216.
Connecting the first and second longitudinal walls are lateral walls as at 1218

25 which form with the first and second longitudinal walls plug receiving cavities as ét
1221. Connecting the second and third longitudinal walls are lateral walls as at
1222 which form a row of plug receiving cavities as at 1224. The plug receiving

cavities are similar to those described above. Inserted in the other cavity is a first



element is made up of a |ower horizontal first | ongitudinal wall 412, a
second | ongi tudinal wall 414 and an upper third | ongitudinal wall 416.
Connecting the first 5 and second |ongitudinal walls are |ower |ateral
wal s as at 418 which formwth the first and second | ongitudinal
wal | s | ower iving cavities as at 421. Connecty) cond
and third Ioﬁé#?’&ﬁ%gl wal | s are upper lateral walls as at tl,,'::WJSél'g{;!isﬁﬁich
forma row of upper plug receiving cavities as at 424. Lower plug
receiving cavity 421 is typical of all the'$lug receiving cavities inits

e a1 el | adewBFinsSAnGun BetiSidly BR 3251 whkh 1 6 perBn S3iiar i hose Grecbed, °
extensi on 434?Hg§]rg)"‘lrlléerﬁh~°lgtﬁ@other g@{l@éﬁﬁe’rst&%n& [HeelBabSs %\?oevgﬂ géﬁ%ﬁﬁﬁ i a

first step 43 a second step 4 upper cavi

have a forwar dypiveral 272 Wiich ate gﬁﬁéraﬂ?_ﬁihﬁﬁr fhoéé deséribed abolesEH 272
extending nedial wall 443 with an inclined bottom side 444 and a 15

| at eral ext ends arouhliéd off prntedmpincuit boardal 292a| lhsert 3251 is4AGunted ontammothex f i r st

step as at 448 and a second step as at 450. Inserted in the |ower

cavity is & finrinted gifpuit board 1263 whichsis paraligtiecans veytically displagedfrom heaed
verti cal secti% 452 and a hori zont al section 454. There is a base
side 455, of t 2\7erti cal section and a top side 456 whi ch ext ends

f the t f th i : - . .
Section There i s 3t WRES ffibaaMiars uBulP Bala jdck asBmbARNiEh pdlides an
section and efficieft dritPécchidfhiddl indtins! FBEpOSFSNIRY 8 doLbleasR dfphigacon/helddge!

section. Qpposite this rear end on the vertical section there is a
medi al verti catf sspririted svirrigPbodednduct i ve wires as at 464 and 466 extend:
t hrough the vertical section in bores as at 468. These bores connect

with groods as at While the Rragentdpventign has beendeseriheddn gpreection withdhend
AR S et O TR F TR
Inserted in  gmiar embodiments may be used or modifications and additions may be made to
the described embodiment for performing the same function of the present
invention without deviating therefrom. Therefore, the present invention should not
15 be limited to any single embodiment, but rather construed in breadth and scope in

accordance with the recitation of the appended claims.



t he upper cavities are second top inserts _as is. shown generally in nuneral
472. These inserts have a vertical section 473 and a horizaontal
séctton 474 At the top WD 97/ 10625

\F/)g:-{ |U§gl6/ ;:gflgon there is a“m“uulu“lu"lllulmm there is an op osed bot ?];mt e

side 476. At WewW&St of the Horitzohtal Section there is a PEFHEIHEId 478

and at the rear of the horizontal section is a rear end 480. In
opposed relation to that rear end on e vertical section there is a
medi al vertical surface 482. 5 Conductive wires as at 484 and 486 extend
t hrough the vertical section in bores as at 488 which connect the
grooves as at 490 that convey the wires to the forward end from where
they extend downwardly and rearwardly toQbAlMSpported on the |ower

first inert apBBEH CAATEDRS: "0 i fved wi ring board 495 vhi oh has an
i nt égr al pin 4 Aninsulative housing for use in a modular jack assembly comprising first,

5 second and third longitudinal walls positioned such that said second longitudinal
wall is superimposed over said first longitudinal wall in spaced parallel relation
and said third iongitudinal wall is superimposed over said second longitudinal wall
in spaced parallel relation and a first pair of lateral walls is interposed between the
first and second longitudinal walls to form a first transverse plug receiving cavity

10 and a second pair of lateral walls is interposed between the second and third

longitudinal walls to form a second transverse plug receiving aperture.

2. The insulative housing of claim 1 wherein said longitudinal walls each have
front and rear edges and the rear edges of at least two of said longitudinal walls

16 are misaligned.

3. The insulative housing of claim 2 wherein the first, second and third

longitudinal walls are vertically spaced.

20 4. The insulative housing of claim 3 wherein the rear edges of at least two of

said longitudinal walls are vertically misaligned.

5. The insulative housing of ciaim 4 wherein the rear edge of the third
longitudinal wall, is positioned transversely beyond the rear edges of the first and

25 second longitudinal walls.

6. The insulative housing of claim 5 wherein the rear edges of the first and

second longitudinal walls are vertically aligned.



10 496. The conductive wires fromthe second insert are connected to

anot her printed wiring_board 493. The first, second and third

hori zontal |ongitudinal walls have respectively front edges 498, 500
and 502. These walls also h fully, rear edges 504, 506 and
ong 02 ese velte o OAUMLIORREAN om0 ot
beyond the first and second Boafd So tha&t the rear 15 edge 508 of the

upper .third board is vertically msaligned with the rear edges 504 and
508 of the first and second horizontal wal M’ consequently it will be seen
that it I's possible to insert the lower plug into the | ower cavity and
then insert the upper plug into the upper cavity such that the upper
plug i s superiaposeth@Rulatile hbG¥IRG of claim Blwitbradhé fifst mh?&inéiﬂ&%ﬂ il
surface 482 of the upper plug abuts the rear end 460 20 “of the [ower

i nsert. mounted~uri arprintegl wiringibgard/, a printed wiring board for use

wi th the nodul ar gang jack of the present invention would include a
plurality of pin receiving apertures as at 610, 612, 614 and 616. It

woul d al so | nclude oups, of conductive |eads . receivin eftures as
ot 618 and 008 25 The Wasiafue BRRFRG of Sl § Wherein the 164 askies B M Arehasii mon
of the insul at ' . | 710.
This i noul at 1 vETRIGHSTEal was € p@iSHed tharIg8 RIBRY el oRH BB
first |ongi tUdE@@&nd’BhgitJdHal valisecond | ongi tudi nal wal | 714 and an
upper third longlitudinal wall 716. Connecting the first and second

9.  The insulative housing of claim 8 wherein the rear edges of the first and

10  third longitudinal walls are vertically aligned.

10. The insulative housing of claim 9 wherein the first longitudinal wall is

mounted on a printed wiring board.

15 11. The insulative housing of claim 4 wherein the rear edge of the third
longitudinal wall extends transversely beyond the rear edge of the second
longitudinal wall and the rear edge of the second longitudinal wall extends

transversely beyond the first longitudinal wall.

20 12. A modular jack assembly comprising:

(@) an insulative. housing for use in a modular jack assembly comprising
first, second and third longitudinal walls positioned such that said
second longitudinal wall is superimposed ovér said first longitudinal
wall in spaced parallel relation and said third longitudinal wall is

25 superimposed over said second longitudinal wall in spaced parallel
relation and a first pair of lateral walls is interposed between the first
and second longitudinal walls to form a first transverse plug

raceiving cavity and a second pair of lateral walls is interposed



WD 97/ 10625 _ .
PCT/ US96/ 14589 I 10
| ongi tudi nal walls are | ower |ateral wall's as at 718 vvhlchformvvlththe

first and second Iong| uﬂlBMImcumulmhe pl ug receiving cavities as
at 721. Connecting the | ongi tudi nal walls are ugper
| ateral wal | s wax97062522 whi ch for fh a" row of upper pl ug PEEUPBIAY
cavities as at 724. The plug receiving cavities are 5 simlar to those
descri bed above. Inserted in the |ower cavigy is a first [ower insert
shown generally at 751 which is simlar to the inserts described above.

| nsert ed i n the uppetweerthe sscond anddhicbloagitadinaliveadistto form a sebond
generally in nunmeral 772 which is also simlar to the inserts
described above. The codtAnsverse plig eseivingmperture. the first insert and

§§§823 and- Ch ?&egﬁtﬁ?i‘ﬁ?ﬁ B PaNIF, iar?tﬁﬁ‘i’wams|b§%ﬁaa3rq%e§§§@p%\%e¢}2§rr: d
798, 800 802 9
Cearmar dl'y fromront edmndibrRaRing BBiote JuchiRg: i Hnielypd 7o°

upper and g | ower homém,ﬁmhéqﬂlpﬁ@ﬂeﬁem 3da‘vﬂg%d n a non-coi nci dent
stair step arrangenent . Referring to Fig. 9, a sixth

preferred enbodi nen) of ammdﬁnéumm ihserthadng base and appersides afdbrgar and
generally at nuneral 910. This insulative housing elenment is made up

of a | ower horizontal f|te§mnakﬁrgi&anﬁbmmgmsmorwizsomatésmmaingmextamial
wal | 914 and an up er,third ngi tudi.nal wall 916. Connecting the
first and second §he s8¢ iy recelYing Ga¥ifner | ateral wall as at 918
which forms with the fi rst and 20 second longitudinal walls |Iower plug
receiving cavities as at 921. Connecting the second and third

longi tudi ngy Wed! S PHEmMOBBRIT jackEREEMbRFN cRaimSt 2Whéreth YéHdttivemBads extend

vertically from the base side to the upper side of each of the insulative inserts and

then generally horizontally to the terminal end of the insulative insert and then

downwardly and rearwardly toward the rear end of the insulative insert.

16 14. The modular jack assembly of claim 13 wherein the conductive means

extends downwardly beiow the base side of the insulative insert.

15.  The modular jack assembly of claim 14 wherein there are a plurality of

generally parallel conductive means which extend vertically from the base side to
20 the upper side of the insulative insert and then generally horizontally to the

terminal end of the insulative insert and then downwardly and rearwardly toward

the rear end of the insulative housing.

16. The modular jack assembly of claim 15 whérein each of the conductive
25 means extends vertically from the base side to the upper side in a base and then

extends in a groove on the upper side of the insert.



row of upper plug receiving cavities as at, 924. The plug receiving cavities
are simlar to those described above. Inserted in the [ower cavity is
a first lower insert shown generalTy at 951 which is simlar to

t hose descri bed above. gmulﬂm"mmﬂﬂf upper cavities are second top
inserts as i en | 972 whi ch ApPTRISHEM4580 L O

t hose insertzwégg’%%ed dbove. L The conductive wires fromthe first

insert and second insert are surface nmounted on a printed wiring board 992.
The first, second and third horizont'8 | ongi tudi nal wal | s have

LE?I/O E%gg)’i%sgr?.o nt Tﬁg %o%ularjack assemblm c?a%ﬁlpfvzvﬁerein the insulativeligsertsl eargb&
o A gea02hafe'd hédgtwArGbIE 1 Babi BERRR tod Ut dhd he Fobdiy RsBRTs |

front edges 1 Ing to a printed

Wi ring board ggperiifigosed dver kit first inger such thatthemedialwell bthedsdeand ack of the
present invention would include a plurality of 5 placenent pin receiving
apertures as insuladivé insedtidbuts thels@ariend of thefirst indulative insert.ncl ude groups of
conductive_pads as at 1018 and 1020. Referring to Fig. 11, a
seventh pr@ferred embodi ment of the insul ated housi ng el enment is shown

generally at 18e’ ‘Hle %nlolcR.l'lar-j[ éksas'sré%ﬂh? Bf éfgimh?f' whergin on the first insulative insert

the conductive means extends vertically from the base side to the upper side of
the insulative insert and then generally horizontally to the terminal end of the
insulative insert and then downwardly and rearwardly toward the rear end of the

10 first insulative insert and the conductive means extends vertically from the base
side of the insulative insert and then generally horizontally to the terminal end and
then upwardly and rearwardly toward the rear end of the first insulative insert and
the conductive means extends vertically from the base side of the insulative insert
and then generally horizontally to the terminal end and then upwardly and -

15 rearwardly toward the rear end of the second insulative insert.

19.  The modular jack assembly of claim 12 wherein the insulative inserts each
have a medial wall opposed to each of their rear ends and the second insert is
superimposed over the first insert such that the medial wall of the second

20 insutative insert is vertically aligned with the rear end of the first insulative insert.

20. An insulative housing for modular jack assembly having a first horizontal
row of plug receiving cavities superimposed over a second horizontal row of plug

25 receiving cavities.

21. The insulative housing of claim 2 wherein the front edges of at least two of

the longitudinal walls are misaligned.



element is made up of a vertical first longitudinal wall 1112, a verti cal
second 10 | ongi tudi nal wal | 1114 and a—vertical third | ongitudinal wall—

1TT6. Connecting t st and second longitudinal walls are |ateral
wal l's as at 1118 Whl ch f mm‘munﬁmlmn first and second |ongitudinal
wal I s plug receiving cavi Connecti ng t he second and
third | ongit INPEMO6R&K| | s afe Sateral walls as at 1122 whi ch BGJfyog/1458 r ow

of plug receiving cavities as at 1124. The plug receiving cavities are
simlar 15 to those described above. Inserged in the |lower cavity is a

first lower insert shown generally at 1151 which is generally simlar
to those described above. Inserted in t he upper cavities are second
top inserts as _is shown ?enerally in nunmeral 1172 whi ch are generally
sinmilar to thége i Mbeisylativehousing ofisiaim 2 wherein insuative inserts geg positioned
engage printed girguit board 11 2. 20 Referring to Fig. 12, an

ei ghth prefeer éﬁﬂ% ?ﬁel nsul at ed housi ng elenent I S shown
general ly at nuneral 1210. ThIS i nsul ati ve housi ng el enent is made up

of a vertical horizontal first longitudinal wall 1212, a verti cal

second |ongi t b na'rnwaﬂ.éulét&%o%am Gof i zzewhé@iﬁghua ﬁa%lh?'ﬁhafiﬁséi\@ dre1216.

Connecting the first and second ongl tudinal walls are eral walls as at
1218 25 whi aipuntedroniagrintédbeifeuittioardhd second | ongi tudi nal wal | s pl ug
receiving cavities as at 1221. Connecting the second and third

| ongitudinal walls are lateral walls as at 1222 which forma row of

G 1 ar to t hade dBBirRUaEIRBG ToruER LA MHUER ok HEPMO, FTPHUNG Rt o
second and third longitudinal walls positioned such that said second fongitudinal
10 wall is adjacent said first longitudinal wall in spaced parallel relation and said third
longitudinal wall is adjacent said second longitudinal wall in spaced parallel
relation and a first pair of lateral walls is interposed between the first and second
longitudinal walls to form a first transverse plug receiving cavity and a second pair
-of lateral walls is interposed between the second and third longitudinal walls to

15 form a second transverse plug receiving aperture.

25. The insulative housing of claim 24 wherein insulative inserts are positioned

in the plug receiving cavities.

20 26. The insulative housing of claim 24 wherein the housing and inserts are

vertically mounted on a printed circuit board.

27. The insulative housing of claim 24 wherein the housing and inserts are
mounted on two spaced parallel printed circuit boards.
25
28. A modular jack assembly comprising:
(a) an insuiative housing for use in a modular jack assembly comprising

first, second and third longitudinal walls positioned such that said



WD 97/ 10625

PCT/ US96/ 14589 12 | ower

i nsert shown generally at eraIIy simlar to those

descri bed above. | nset ﬂﬂ“mﬂ{m&u@'ﬂ cavities are second inserts as
I s shown gengy, I,l,%“hsn mumer a I'ch are general | y peiriisbéiasds0

t hose descri be ove. Insert 1272 I's nmounted on printed circuit board
1292. .Insert 1251 is nounted on another 5 printed circuit board 1293
which is parallel to and vertically displ d8d from board 1292,

ci 1151 ent and econom ool “%bgﬁgns@ﬁ-qaiy%ﬁf%lat o SRR dedepiondlinalcn e
edge ot et Doy o Wall i €heb@a ciralibPretation and ¥y Sifd en@fudhfltinaiiy 0t ! o0

has been descri bed in conne erre nments of the

various figures, it is Iaterbﬂy tkﬂ]d@érﬂ@éﬂsénb%bc@i&l%hgntudmaliﬂdmlh%ba@éﬂmdl ment s
may be used or nodifications and additions my be nmade to t he

descri bed enbodi nent f opatadielrelation @nd lecfirstpair 6flateralovallefis mt&rppsaﬂsbetWeen
i nvention w thout deviating therefrom Therefore, the present invention
shoul d not515 be I ni t e fAirst and;segong|lengitvdinal waﬂﬁto oD & KEHEAnSYERERIGd | n

breadti and scope 1N ccodeeotLASha't Shoi el i RBngls ipcdien e

PCT/ US96/ 14589 between the second and third longitudinal walls to form a second
transverse plug receiving aperture.
(b) a first insulative insert having opposed sides and rear and terminal
10 ends and being positioned such that its terminal end extends into
the first plug receiving cavity; and
(¢) asecond insulative insert having opposed sides and rear and
terminal ends and being positioned so that its terminal end extends into the

second plug receiving cavity.



13 S, CLAI M5 WHAT |'S CLAI MED
| S 1 An insulative housing .for use in a nodular jack assenbly
conprising first, 5 second and third |ongitudinal walls positioned such
that said second | ongi tudi nal wal | is superinposed over said first

| ongi tudi nal wall in spaced parallel relation and said third

| ongi t udi nal W&971P85superi nposed over said second | ongi t udiRECIVUSREI4589

in spaced parallel relation and a first pair of lateral walls is interposed
bet ween t he first and second Iongﬂﬂgdinal walls to forma first
transverse plug receiving cavity 10 and a second pair of lateral walls is

i nt erposed between the second and third |l ongitudinal walls to forma
second transverse plug receiving aperture. 2. The insul ative
housing of claim 1l wherein said |ongitudinal walls each have front and
rear edges and the rear edges of at |least two of said longitudinal walls 15
are m sal i gned. 3. The insul ative housing of claim2 wherein the
first, second and ongi tudi nal walls are vertically spaced.

20 " 4. The i nsul s
| east two of = Iesrinidi nal wal s are vertically m saligned.
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5. The insulative housing of claim4 wherein the rear edge of the third

| Qngi t udi nal | 1. is positi La el. d the rear edges of the
first and 25 second | ongitudinal walls. 6. The insul ative
housing of claim5 wherein the rear edges of the first and second

| ongi tudinal walls are vertically aligned. WO 97/ 10625

PCT/ US96/ 1458%0 97/10625 PCTAUS96/14589 7.
The insul ative housing of claim6 wherein the first longitudinal wall is
nounted on a printed wiring board. 5 8. The insul ative housi ng of
claim4 wherein the rear edges of the first and third | ongitudinal
wal | s is positioned transversely beyond the rear edge of the second

| ongi tudi nal wal | .
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9. The insul ative housing of claim$8 wher ei n the rear edges of the first

and 10 third longitudinal walls are vertically aligned. 10.  The
i nsul ative housing of claim9 wherein the first longitudinal wall is
nounted on a printed wring board. 15 11. The insul ative housing of
claim4 wherein the rear edge of the third | ongi tudi nal wall extends
transversel y WO\W3A825 he rear edge of the second | ongi tREATUSH/14888 | and
the rear edge of the second |ongitudinal wall extends transversely
beyond the first |ongitudinal wall. 20 12. A nodul ar jack assenbly
conpri si ng: (a) an insulative housing for use in a nodul ar
j ack ‘assenbly conpri si ng first, second and third

| ongi tudi nal walls positioned such that said second

| ongi tudi nal wall is superinposed over said first |ongitudinal

wali{ in spaced parallel relation and said Khysd | ongitudinal wall is 25
superi nposed over said second | ongitudinal | in spaced parallel

relation and a first pair of lateral walls is interposed between the first
and  second longitudinal walls to forma first transverse plug
receiving cavity and a second pair of lateral walls is interposed
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PCT/ US96/ 14589 ' ' 15
bet ween the second and third Iongltudlnal malls to forma second
transverse plug receiving aperture. (b) a first insulative

I nsert havi ng base and upper sides and rear and

term nal endsW@A#1962% ng positioned such that its term nal eRET/US96/14589
extends into the first plug receiving cavity; and (c) a
second insul ative insert having base and upper sides and rear and
term nal ends and being positioned so that its term nal end extends

into the second plug receiving cavity. 10 13. The nodul ar jack assenbly
of claim 12 wherein conductive nmeans extend vertically fromthe base
side to the upper side of each of the insulative inserts and t hen
generally horizontally to the term nal endtff he insul ative insert and
t hen downwardly and rearwardly toward A' rear end of the insulative
i nsert. 15 14. "The nodul ar jack assenbly of claim 13 wherein the
comducti ve neans ext ends downwardly bel ow t he base side of the
I nsul ative insert.
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15. The nodul ar jack assenbly of claim 14 wherein there are a plurality of
generally parallel conductive neans which extend vertically fromthe base
side to 20 the upper side of the insulative insert and then generally
termnal end of the insulative insert and then

horizontally to the
downwardly and rearwardly toward the rear end of the insulative
housi ng. WO 9YH625 The nodul ar jack assenbly of claim15 wowUSIen4ssch of

t he conductive 25 neans extends vertically fromthe base side to the upper
side in a base and then extends in a groove on the upper side of the -
i nsert. WO 97/ 10625

PCT/ US96/ 14589 16 17.
The nodul ar jack assenbly of claim 12 wherejn the insulative inserts each

have a nedial wall opposed to each of th Qear ends and the second insert
IS . superinposed over the first insert such that the nmedial wall of

t he second insul ative insert a end of the first
i nsul ative insert.
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5 18. The nodul ar jack assenbly of claim 12 wherein on the first

insul ative insert t he conductive means extends vertically fromthe
base side to the upper side of the insulative insert and then
generally horizontally to the termnal end of the i nsul ative insert

and then downwardly and rearwardly toward the rear end of the 10 first
i nsul ative i N¥@PT1%2Y t he conductive neans extends verti cal PETUSHHNIFI% base
side of the insulative insert and then generally horizontally to the

term nal end and then upwardly and rearwardly toward the rear end of
the first insulative insert and t he conductive neans extends
vertically fromthe base side of the insulative insert and t hen
generally horizontally to the term nal end and then upwardly and 15
rearwardly toward the rear end of the second insulative insert. 19.

The. nodul ar jack assenbly of claim12 S ein the insulative inserts each
have a nedial wall opposed to each of their rear ends and the second insert

i's superinposed over the first insert such that the nedial wall of
t he’ second 20 insulative insert is vertically aligned with the rear end of
the first insulative insert. 20. An insul ative housing for
nodul ar jack assenbly having a first horizontal row of plug
recei ving cavities superinposed over a second horizontal row of plug
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25 receiving cavities. 21. The insul ative housing of claim2

wherein the front edges of at least.two of .. . the longitudinal walls are
m sal i gned. WO 97/ 10625

PCT/ US96/ 14589 17 22.
The insul ative housing of claim21 wherein insulative inserts are
positioned WO918625he pl ug receiving cavities. 5 23. PORUSHA4E8YL | ve
housi ng of claim 22 wherein said housing and inserts are nounted on a
printed circuit board. 24. An insul ative housing for use in a

nmodul ar jack assenbly conprising first,
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second and third | ongitudinal- walls positiphed such that said second

longitudinal 10 wall is adjacent_said first Longitudinal wall in spaced
parallel relation and said third | ongi tudinal wall is adjacent said
second longitudinal wall in spaced parall el relation and a first pair

of lateral walls is interposed between the first and second
| ongi t udi nal WRPT6%H forma first transverse plug receivi ngCTASIFIISEND a

second pair of lateral walls is interposed between the second and
third longitudinal walls to 15 forma second transverse plug receiving
aperture. 25. The insul ative housing of claim24 wherein insulative
I nserts are positioned in the plug receiving cavities. 20 26. The
i nsul ati ve housing of claim24 wherein the housing and inserts are
vertically mounted on a print.ed circui oar d. 27. The insul ative
housi ng of claim 24 wherein the housiﬁg/ d inserts are nmount ed on
two spaced parallel printed circuit boards. 25 28. A nodul ar jack
assenbly conpri sing: (a) an insulative housing for use in a

nodul ar jack assenbly conpri sing

(0000000 CODOURGD  ODOMERD DDCDIOED TOURDDOD DCLRDDDY DODRRAAD CEooMAd
DRIDROID  DOOL0N0 ODMCRODD ODCDDIOD DEODEDD AOUDMOOS OADOOEDD  dsdom

O
1010 1ot 1020 1014

FIG. 10

124 122
| B ) l/
1114
"g’\ “S'f J /Lns
- _ A0
1112
al i N
\ xs
77777 LN L)
151 ~
1192

FIG.11



first, second and third | ongitudinal walls positioned such that said

WO 97/ 10625 g PCT/ 1US06/ 14589
18~ ' second longitudinal wall is laterally adjacent said
first |ongitudinal wal | in spaced parallel relation and

said third longitudinal wall is Iaterallé g#ﬁ@ﬁab over

sai d second |wogr10628 nal wall in spaced

relatjon and a first pair of lateral walls is interposed between

the first and second longitudinal walls to forma first transverse plug
receiving cavity and a second pair of lateral walls is interposed

bet ween the second and third longitudinal walls to forma second

transverse plug receiving aperture. (b) a first insulative

i nsert havi ng opposed sides and rear ang_term nal 10 . ends
and being positioned such that its te Bal end extends into

the first plug receiving cavity; and (c) a second insul ative
i nsert havi ng opposed sides and rear and term nal ends and bei ng

positioned so that its term nal end extends into the
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second pl wg- recei ving cavi ty. . __ IPasS
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(57) Abstract

Disclosed is a double row modular gang jack (10) for board edge application. A plurality of vertical walls (18, 20) are interposed
between fist and second longitudinal horizontal walls (12, 14), and another plurality of vertical walls (22, 23) are interposed between
the sccond and- third horizontal longitudinal walls (14, 16). Paralle]l rows of plug receiving recesses (21, 24) are consequently formed
between the first and second (12, 14) and the second and third (14, 16) longitudinal horizontal walls. One of the longitudinal walls (16)
extends transversely beyond the edges of the other two (12, 14) to enable the plugs inserted in the row of the plug receiving recesses to be
superimposed over the plugs inserted in the other row of plug receiving recesses.




