- X379.2/89-4¢

AnITT ElectroMechanical
Campanents Worldwide Company

Cannan Components Division

April 5, 1989 1851 East Deere Avenue
P.0. Box 35000
Santa Ana, CA 92705-6500
Telephone (714) 261-5300
FAX (714) 757-8301

Mr. John B. Lohmeyer
3718 N. Rock Road
Wichita, Kansas 67226

Subject: SCSI-2 Connector
Dear Mr. Lohmeyer:

Prior to the implementation of the Amp design into the
SCSI-2 specification, it was stated by Amp that there were
no pertinent patents that would prohibit the manufacturing
of the connector. It now appears that patent #4,808,125 was
issued on Feb. 28, 1989 that discloses the features
necessary to produce the SCSI-2 intermateable connector.

Is it the intention of Amp to give a rovalty free agreement
on a worldwide basis to any connector manufacturer, based on
their prior commitment to the X3T9.2 committee? IFf not,
what action will the committee take since Honda and Fujitsu
alsc appear to be in conflict with the patent?

We would appreciate this issue being on the agenda of the
April 24-25, 1989 meeting in St. Petersburg, Florida.

Best regards,
' 4 ,/"li_
i) e —
vid Goodman
Director, Engineering
ITT Cannon Components Division
DG:ejp

cc: Charles Brill, Amp, Inc.
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(57] ABSTRACT

An electrical connector asembly (10) for mounting o a
planar surface (96) has an elongate electrically conduc-
tive diecast housing (12) having an aperture (42)
therein. A drawn shell (14) having an aperture therewn 1s
received in the diecast housing aperture (42). Barbs 160,
62) engage the peripheral edge (50) of flange (46). cen-
ter drawn shell (14) and assure electrical continuity
between drawn shell (14) and diecast housing (12). A
burr relief pocket (70} in diecast housing (12) accommo-
dates any burrs (68) from barbs (60, 62) such that flange
(46) seats against housing surface (48), A thermoplastic
header insert (16) having terminal receiving passages
(78) with terminals {82) secured therein is recaived in
and secured in the drawn shell aperture. Insert (16)
engages barbs (60, 62) in an interference fit and 1s cen-
tered and pardaily retained thereby. A portion of nb
(104) of diecast housing (12) is formed over lower edge
(102) of header insert (16) to secure drawn shell (14) and
header insert (16) in diecast housing (12).

18 Claims, 5 Drawing Sheets
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CONNECTOR ASSEMBLY WITH DIECAST
HOUSING AND DRAWN SHELL

BACKGROUND OF THE INVENTION

This invention relates to an electrical connector as-
sembly and in particular !0 an electricai connector as-
sembly having a cast housing and drawn shell to pro-
vide shielding and a path to ground for the shielding.

Prior art subminiarure D connectors typically had a
drawn shell with an integral groundstrap to provide
shielding and a conductive path to ground. The drawn
shell surrounded a thermoplastic housing in which
contact terminals were secured and provided shielding
therefor, as disciosed in U.S. Pat No. 4,679,883,

As electronics have become more densely packed, so
too have the .aterconnections to and between electronic
assemblies. A’ widely accepted spacing of contacts has
become 0.30 inch lateral and 0.100 inch vertical in high
density connectors. To assure that high density connec-
tors remain mated, latches on the cable assembly con-
nector grip the housing of a board or panel mounted
connector. Since plastic would fail under the grippping
action of repeated mating and unmating, high density
connectors have incorporated cast metal housings. Pro-
viding shielding of terminal contacts in cast housings
has thus been complicated.

SUMMARY OF THE INVENTION

In accordance with the invention, an electrical con-
nector assembly for mounting to a planar surface has an
elongate electrically conductive diecast housing having
mapcrrmthcrein.Adnwnshel]h:vingmapenm
therein is received in the diecast housing aperture such
that the drawn shell and diecast housing are electrically
commoned. A thermoplastic insert having terminal
receiving passages with terminals secured therein is
received and secured in the drawn shell aperture. the
drawn shell provides shielding for the terminais and the
diecast housing provides additional shielding and a path
to ground from the drawn shell. The thermoplastic
insert is secured in the diecast housing by forming a
portion of the diecast housing over the aperture therein
thus prevendng removal of the thermoplastic insert.

BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 is an expioded perspective view of a connec-
tor assembly in accordance with the present invention;

FIG. 2 is a rear view of the diecast housing shown in
FIG. 1;

F1G. 3 is a cross sectional view of the diecast housing
shown in FIG. L

FIG. 4 is a cross sectional view of the connector
assembly shown in FIG. 1;

FIG. § is an alternate embodiment of the connector
assembly showing a right angle connector; and

FIG. 6 shows a cross-sectional view of an alternate
embodiment connector assembly.

DESCRIPTION OF THE PREFERRED

- EMBODIMENT

FIG. 1 depicts an exploded perspective view of an
electrical connector assembly 10 in accordance with the
present invention. Electrical connector assembly 10 is
comprised of diecast housing 12, drawn shell 14 and
header insert 16.

Driecast housing 12 may be fabricated of any known
electnically conductve material then plated such as
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with tn; a magnesium alloy, aluminum alloy or zinc
alloy is preferred. Die cast housing 12 is elongate, hav-
ing upper surface 18, lower surface 20 and flanges 22 at
opposite ends thereof. Flanges 22 have mounnng aper-
tures 24, which may be threaded. extending from upper
surface 18 to lower surface 20 for securing connectqg
assembly 10 to a planar surface such as a pane! or
printed circuit board. Connector assembly 10 mav also
be secured by other known means such as posts 28 being
soldered in corresponding apertures in a printed circuit
board. Mounting feet 26 extend from lower surface 20
1o space lower surface 20 a predetermined distance
from a printed circuit board on which connector assem-
bly 10 is mounted so that flux may be removed subsa-
quent to soldering.

Latching members 30 extend from upper surface 18
for securing a mated complementary comnmector (not
shown) to connector assembly 10. Upon mating with a
complementary connector, latch means on the comple-
mentary connector engage and ramp over tapered sur-
face 32 of latch ear 34 thence snap under and engage
lawching shoulder 36. Key receiving recess or aperture
38 extends from upper surface 18 and is adapted 10
receive and retain a key 40.

In this manner the latch means secure a mated com-
plementary connector to diecast housing 12 which is
mounted directly on the planar surface with any resuit-
ing forces on the latch means that are transmirted to
latching member 30 not subjecting the contacts 82 to
any strain.

Intermediate flanges 22, aperture 42 extends through
diecast housing 12 from upper surface 18 to lower sur-
face 20. Electrically conductive shroud 44 has a similar
outer profile to aperture 42 and is received therein in an
interference fit to assure electrical conductivity be-
tween diecast housing 12 and drawn shell 14. In a pre-
ferred embodiment, the profile of shroud 44 is a submin-
iature D which provides polarization of connector as-
sembly 10 during mating with a complementary con-
nector. '

Shroud 44 of drawn shell 14 extends forwardly of a
substantially rectangular flange 46. Upon insertion of
drawn shell 14 into aperture 42 from the rear, that is
from the side of lower surface 20, flange 46 prevents
drawns shell 14 from passing through aperture 42 by
engaging surface 48 which extends around the periph-
ery of aperture 42. Seading flange 46 against surface 48
assures that shroud 44 protrudes forward of upper sur-
face 18 a predetrrmined appropriate distance.

Also upon insertion of drawn shell 14 into aperture 42
the peripheral edge 50 of flange 46 engages shell-to-
shield grounding barbs on the interior endwalls 54 and
sidewalls 56 of cavity 58. As best seen in FIGS. 2. 3 and
4, shell-to-shield grounding barbs 60 extend wnward
from endwalls 54 into cavity 58; shell-to-shield ground-
ing barbs 62 extend inward from sidewalls 56 into caivty
58, Grounding barbs 60 and 62 provide an interference
fit with the peripheral edge 50 that assures electrical
contnuity berween diecast housing 12 and drawn sheil
14.

Barbs 60, 62 extend from surface 48 along endwalls 54
and sidewalls 56 protruding into cavity 58 to interfere
with peripheral edge 50. Tapered surface 64 provides a
tapered lead in for flange 46 during insertion. In a pre-
ferred embodiment barbs 60, 62 have the shape of a
triangular prism with apex 66 praviding interference
with peripheral edge 50. Alternauvely, barbs 60, 62
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could be located on drawn shell 14 and engage diecast
housing 12 such as along endwalls 54 or sidewall 56.

Barbs 60, 62 may be strategically located to centar
drawn shell 14 in aperture 42 of diecast housing 12 such
as by two barbs on one wall and a centered barb on the
opposing wall, or by a pair of opposed barts. FIG. 2
shows a pair of opposed barbs 60 on endwalls 54 that
center drawn shell 14 laterally in aperture 42 and two
pairs of opposed barbs 62 on sidewalls 56 that each
center drawn shell 14 vertcally in aperture 42,

An alternate embodiment diecast housing 12 and
drawn shell 14 combinarion is shown in FIG. 6 wherein
tapered barbs or protrusions 120 on drawn shell 14 pass
through aperture 42 thence snap outwardly to secure
drawn shell 14 in diecast housing 12, This alternate
embodiment neceasitates inserting drawn shell 14 inwo
aperture 42 before inserting header insert 16 into drawn
shell 14. Upon inserting header insert into drawn shell
14, flange member 122 flexes outwardly and housing 16
flexes inwardly to permit header insert 16 to pass be-
yond barbs or protrusions 124 which secures header
insert 16 within drawn shell 14. Barbs or protrusions
129, 124 may be stamped or formed in drawn shell 14
during or after the drawing process. Barbs 120 also
assist in establishing electrical continuity between die-
cast housing 12 and drawn shell 14.

As drawn shell 14 is received in aperture 42, a burr 63
may form as peripheral edge 50 passes over apex 66 of
barbs 60, 62. To assure that flange 46 seats engaging
surface 48, a burr relief pockst 70 is formed in surface 48
around the periphery of aperture 42 at least in the re-
gion of barbs 60, 62 10 receive such a burr 68.

Header insert 16 is molded of thermoplastic and has
an insert portion 74, adapted to be received in shroud
44, extending upwardly from integral peripheral flange
72 Insert portion 72 has a similar outer profile to the
inside surface of an aperture in shroud 46 and is re-
ceived therein. Insert 16 has mating face 74, opposed
rear face 76 and a plurality of contact receiving pas-
sages 78 extending from mating face 74 such as axtend-
ing between maring face 74 and rear face 76,

Contact receiving passages 78 typically have tapered
lead-in surfaces 80 in mating face 74 to facilitate maring.
Contacts 82, which are inserted from rear face 76, are
secured in contact receiving passages 78 such as by
barbs 84 that plow through the plastic forming sidewalls
86 with the plastic flowing around barbs 84. Contacts 52
have a mating portion 88 extending into contact receiv-
ing passages 78 where sidewalls 86 may provide an
antioverstress function, and a mounting portion 90,
typically solder posts 92, that extend beyond rear face
76 for mounting such as in apertures 94 in printed cir-
cuit board 96. Mounting portions 90 are then soidered
10 traces on the upper and lower surfaces, 108 and 110
respectively, of printed circuit board 96. As best seen in
FIG. 4, mounting portion 90 of every other contact 82
may be axially offset from the mating portion 88 of the
same contact 82 30 as to provide a greater space be-
tween adjacent apertures 94 in printed circuit board 96.

Header insert 16 is inserted through cavicy 58, mating
fage 74 first, to seat within drawn shell 14 with mating
face 74 terminating proximate edge 98 of drawn shell
14. Flange 72 of header insert 16 engages flange 46 of
drawn shell 14 to assure thar flange 46 engages diecast
housing 12 to provide electrical continuity between
diecast housing 12 and drawn shell 14 and secure drawn
shell 14 in position by clamping flange 46 berween sur-
face 48 of diecast housing 12 and flange 72 of header
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insert 16. Drawn shell 14 may include barb means to
engage insert 16 and to secure insert 16 in sheil 14. The

" barb means may take the form of a sheared, inwardly
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deflected tab 112 as shown in secton wm FIG. 4.

Barbs 60, 62 also provide a centering funcuon and fit
with header insert 16 t0 secure header insart 16 within
drawn shell 14 and cavity 58 as sidewall 100 of flange 72
engage barbs 60, 62. Header insert 16 is further secured
within diecast housing 12 by forming a portion of hous-
ing 12 subsequent to inserting header insert 16. The
lower edge 102 of sidewall 100 is molded at an angie
and the lower sidewalls of diecast housing 12 is fabri-
cated with a rib 104. Rib 104 is formed over edge 102 at
one or more locations forming diecast retention feature
106 as shown on the left side of FIG. 4 prior to being
formed and on the right ude of FIG. 4 subsequent to
being formed. In a preferred embodiment, lower edge
102 is molded at a 45 degree angle thus requiring rib 104
10 be formed over only 45 degrees. Ribs 104 when
formed over provide a diecast retention feature 106 and
are less likely to fail than if formed through a large
angle such as 90 degrees.

FIG. § shows an alternate embodiment connector
assembly 10 in which contacts 82 are formed with a 90
degree bend forming a connector in which the mating
face is at a right angle with respect 1o the mounting
face.

Although the connectors shown in the figures are for
“through board™ mounting where mounting portion 90
of contacts 82 pass through apertures %4 in printed cir-
cuit board 96, the invention is not limited thereto. The
invention has application to surface mount technology
where apertures 94 are climinated and mounting por-
tons 90 are soldered to traces only on the side of
printed circuit board 96 on which connector assembly
10 is mounted.

Connector assembly 10 thus provides a combination
of a drawn shell which is proven for shielding with a
diecast housing thar can be drilled and tapped thus
minimizing hardware and providing a durable latching
surface.

We claim:

1. An electrical connector assembly for mounring on
a printed circuit board having a ground, said assembly
having terminals for interconnecting with traces on the
printed circuit board. comprising

an electrically conductive diecast housing having an
aperture therein;

a drawn shell having an aperture, said drawn shell
adapted (o be received in the diecas: housing aper-
ture and electrically commoned therewith:

a thermoplastc insert adapted to be received and
secured in the drawn shell aperture, said insert
having terminal receiving passages with terminals
secured therein. said terminals having a mating
portion secured in said insert and a mounting por-
tion extending beyond said insert, said mounting
portion adapted to interconnect with traces on the
printed circuit board, whereby the shell provides
shielding for the terminais with the diecast housing
electrically commoned with the shell providing an
electrical path 1o a ground on the printed circuit
board.

1. An electrical connector assembly as recited in
claim 1, wherein the drawn shell is adapted 10 be re-
ceived in the diecast housing aperture in an interference
fit.
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3. An electrical connector assembly as recited in
claim 1, wherein the terminals are swraight posted.

4. An electrical connector assembly as recited in
claim 1, wherein the terminals have a nght angle bend
therein.

8. An electrical connector assembly as recited in
claim 1. wherein said shell comprises a flange and a
shroud upstanding therefrom, said shroud having said
apreture therein.

6. An electrical connector assembly as recited in
claim 1 further comprising inwardly directed barb
means in said diecast housing aperture for engaging said
shell and for establishing electrical continuity therebe-
tween.

7. An electrical connector assembly as recited in
claim 1 wherein said insert is secured in said drawn shell
aperture by forming a portion of said diecast housing
over said diecast housing aperture.

8. An electrical connector assembly as recited in
claim™1 further comprising outwardly directed barb
means in said drawn shell for engaging the diecast hous-
ing and for establishing electrical continuity therebe-
tween.

9. An electrical connector assembly as recited in
claim 1 further comprising barb means in said drawn
shell for engaging the insert and for securing the insert
in the drawn shell.

10. An electrical connector assembly for mounting on
a planar surface, comprising:

an electrically conductive diecast housing having an
aperture therein, said aperture having inwardly
protruding barb means;

a drawn shell having an aperture, said drawn shell
adapted to be received in the diecast housing aper-
ture in engagement with said barb means;

a thermoplastic insert adapted to be received and
secured in the drawn shell aperture, said shell en-
gaging said barb means in an inteference fit, said
insert having terminal receiving passages with ter-
minals secured therein, whereby the shell provides
shielding for the terminals with the diecast housing
providing an electrical path to a ground on the
planar surface. i

11. An electrical connector assembly as recited in
claim 10 wherein said insert is secured in said drawn
shell aperture by forming a portion of said diecast hous-
ing over said diecast housing aperture.

12. An electrical connector assembily as recited in
claim 10 further comprising a burr relief channel in said
diecast housing proximate said barb means, whereby
upon insertion of the shell into the diecast housing aper-
ture, any burr formed by the shell engaging the barb
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means i3 received in the burr relief channel thereby
permurtting the shell to seat against the diecast housing.

13. An electrical connector assembly as recited n
claim 10 further compnsing latch means extending from
the diecast housing for securing a complementary con-
nector to the electrical connector assembly.

14. An electrical connector assembly as recited Th
claim 10 wherein the drawn shell further comprises a
flange, said flange being received berween said insert
and said diecast housing, whereby the insert is secured
in said diecast housing with the flange of said shell
trapped berween the insert and the diecast housing with
the flange in engagement with said diecast housing.

15. An electrical connector assembly as recited in
claim 14 wherein said insert is secured in said drawn
shell aperture by forming a portion of said diecast hous-
ing over said diecast aperture.

16. An electrical connector assembly as recited in
claim 10 wherein the electrically conductive diecast
housing is fabricated from an alloy from the group:
magnesium, aluminum or zinc.

17. An electrical connector assembly for mounting on
a planar surface, comprising;:

an electrically conductive diecast housing having an
aperture therein, said diecast housing having in-
wardly directed barb means in said aperrurs for
engaging a drawn shell and for establishing electri-
cal continuity therebetween;

a drawn shell having an apeture, said drawn sheil
adapted to be received in the diecast housing aper-
ture and electrically commoned therewith;

a thermoplastic insert adapted to be received and
secured in the drawn shell aperture, said insert
having terminal receiving passages with terminais
secured therein, whereby the shell provides shield-
ing for the terminals with the diecast housing elec-
trically commoned with the shell providing an
electrical path to a ground on the planar surface.

18. An electrical connector assembly for mounting on
a planar surface, comprising:

an electrically conductive diecast housing having an
aperture therein:

a drawn shell having an aperture, said drawn shell
adapted to be received in the diecast housing aper-
ture, said drawn shell having outwardly directed
barb means for engaging the diecast housing and
for establishing electrical contnuity therebetween;

a thermoplastic insert adapted to be received and
secured in the drawn shell aperture, said insert
having terminal receiving passages ‘vith terminals
secured therein, whereby the shell provides shield-
ing for the terminals with the diecast housing elec-
trically commoned with the shell providing an
electrical path t0 a ground on the planar surface.
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