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[57] ABSTRACT

A solderless filtered connector 18 formed by a first insu-
lative housing which is selectively plated with conduc-
tive material and is profiled to receive therein a second
insulative housing carrying a plurality of filtered termi-
nals in a spaced array. Ground is established by a multi-
apertured grounding member which receives the re-
spective filter sleeves therein and is profiled to make
wiping engagement with the plated portion of the first
housing. A metal sheil secured to the first housing de-
fines a mating face for the connector and completes the
ground path. Each terminal has a compliant intermedi-
ate portion which is received in the bore of a respective
filter sleeve to make solderless engagement therewith.

10 Claims, 3 Drawing Sheets
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SOLDERLESS MOUNTED FILTERED
CONNECTOR

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue.

The present invention relates to a filtered electrical
connector and, in particular, to a connector which obwvi-
ates the requirement for the use of solder in assembly.

Filtered electrical connectors are quite well known,
both in their individual components and in the general
structural arrangement. However, most of the prior
filtered connectors has had a requirement for the use of
solder in at least some portion of the assembly. Either
solder was required to make the inner connection be-
tween the pin terminal and the interior of the filter
sleeve or between the exterior of the filter sleeve and a
ground plane. This requirement caused a certain
amount of difficulty both in assuring proper contact
between the filter and its associated members and in the
repair and/or replacement of a completed soldered
filtered assembly.

Filter sleeves, filtered terminals, and filtered connec-
tors are well known. A typical coated ferrite RF filter
sieeve is disclosed in U.S. Pat. No. 3,743,978 and U.S.
Pat. No. Re. 29,258. The typical use of such filter
sleeves is with a pin terminal passing through and
soldered to the bore with the sieeve terminal assembly
soldered by the outer sleeve surface into a hole in a
metal ground plane. Examples of this type of use can be
found in U.S. Pat. Nos. 3,961,294; 4,215,326 and
4,265,506. While this is the most common type of
mounting, it causes a number of manufacturing prob-
lems. First, it is labor intensive and not readily adaptable
to automation, second, the soldering operation can gen-
erate sufficient heat to destroy the filters, third, it is
substantially impossible to test the filters and/or the
connector until after complete assembly, and finally, it
is quite difficult to repair such an assembly. In the case
of repair, the malfunctioning filter must first be identi-
fied, the solder reheated to remove the bad filter and
reheated a second time to insert the replacement. While
this type of repair is possible, it requires a highly skilled
operator in order to prevent damage to surrounding
filters during both solder reheating operations. Clearly
this is both labor intensive and not readily adaptable to
automation.

Attempts have been made to develop solderless ways
in which to mount filter sleeves on pin terminals and in
ground planes. These attempts have usually involved
the use of inner and/or outer resilient members engag-
ing the respective surfaces of the filter sleeve. Examples
of this approach can be found in U.S. Pat. Nos.
3,753,168 and 3,961,295. The major drawback of these
approaches has been the large number of parts that are
involved and the care necessary for assembly. There 1s
also the problem of the filter sleeves breaking from
excessive spring and/or assembly forces.

The present invention overcomes many of the above
discussed difficulties of the prior art by providing a
completely solderless, filtered electrical connector. The
subject connector has a grounding member and a metal
shell. The first housing is an elongated member of insu-
lative material defining a rearwardly opening cavity
with a plurality of passages extending from the cavity to
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a forwardly directed mating face. The first housing is
plated with a conductive material except for masked
portions of the cavity, mating face and passages. The
second housing member is also formed of insulative
material and defines a like plurality of filter pin assem-
bly passages therein and is profiled to be received in the
cavity of the first housing member. The grounding
member is formed of resilient conductive matenal and
has a like plurality of apertures therein, each profiled to
receive and engage an outer conductive surface of a
respective filter sleeve. The metal shell has a shroud
enclosing the mating face of the connector. The plural-
ity of filtered terminals each comprises an elongated
terminal having a first mating portion, a compliant fiiter
mounting portion, a filter positioning shoulder portion,
and a second mating portion, and a filter sleeve of
known configuration with a tubular element having
conductive inner and outer surfaces.

The present invention will now be described by way
of example with reference to the accompanying draw-
ings, in which:

FIG. 1is an exploded perspective view of the subject
invention;

FIG. 2 is a transverse section through the connector
of FIG. 1; and

FIG. 3 is a horizontal section through one end of the
connector according to the present invention.

FIG. 4 is a three dimensional fragmentary view of an
alternative embodiment of the first mating portion of
the terminal.

FIGS. 4A-4D are three dimensional fragmentary
views of alternative embodiments of the second mating
portion of the terminal.

The subject connector 10 has a first housing 12, a
second housing 14, a grounding member 16, a metal
shell 18 and a plurality of filtered terminals 20 each
formed by a terminal 22 and a filter sleeve 24.

The first housing 12 is an elongated member of rigid
insulative material defining a mating face 26, a rear-
wardly opening cavity 28, a patterned array of a plural-
ity of passages 30 extending between the cavity 28 and
the mating face 26, and latching openings 32, 34 extend-
ing outwardly from opposite sides of the cavity. The
first housing 12 is plated with a conductive material 36
except for portions of the cavity 28 and mating face 26
which are masked so that the passages 30 are not plated.
The second housing 14 is formed of rigid insulative
material with a like patterned array of a plurality of
filter passages 38 extending therethrough from a front
face 40 to a rear face 42. The second housing 14 is pro-
filed to be received in the cavity 28 of the first housing
12 and includes outwardly directed latching lugs 44, 46.

The grounding member 16 is an elongated piece of
resilient conductive material having a like patterned
array of a plurality of apertures 48 each profiled by
inwardly directed tines 50. The grounding member 1is
formed with a resilient flange 52, 54 at opposite ends
thereof.

The shell member 18 is a stamped and formed con-
ductive member having a peripheral mounting flange 56
and an integral shroud 58 which surrounds the mating
face 26 of the first housing 12.

Each filtered terminal 20 includes an elongated pin
terminal 22 and a filter sleeve 24. Each pin terminal 22
has a first mating end 60, an intermediate filter mount-
ing portion 62 formed by a pair of legs 64, 66, the legs
being joined at their ends and bowed in the middle to
define a diamond shape opening therebetween, an abut-
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ment shoulder 68 and a second mating end 70. Legs 64,
66 lie in a common plane and include outwardly facing
edge surfaces 63, 65, the outer most portions 67, 69 of
which extend outwardly beyond the diameter of the first
mating end 60.

The present invention is assembled by first placing
the filter sleeves 24 on the respective terminails 22. As
the sleeve 24 slides along the legs 64, 66 they are de-
pressed inwardly in the common plane and form a wip-
ing contact with the inner conductive surface of the
filter sleeve. The sleeve 24 is seated against the shoulder
68. The filtered terminals 20 are then passed through the
respective apertures 48 in the grounding member 16 and
seated in the passages 38 of the second housing 14. The
assembly of the filtered terminals 20, second housing 17
and grounding member 16 is then inserted into the rear-
wardly directed cavity 28 of the first housing 12 until
the lugs 44, 46 engage in the respective openings 32, 34.
In this position it will be noted, from FIGS. 2 and 3, that
the grounding member 16 assures a good electrical
engagement between the plating 36 on the first housing
12 and the respective filter sleeves 24.

It will be appreciated that the mating portions 60, 70
of the terminals 20 can have any configuration includ-
ing, but not limited to, pin, receptacle, crimp, and insu-
lation piercing profiles. FIG. 4 shows a terminal having
a receptacle 160 as the first mating portion. FIGS.
4A-D show terminals having a pin 170, a receptacle
270, a crimpable portion 370 and an insulation piercing
portion, respectively for the second mating portion.
The receptacles shown are of the type disclosed in U.S.
Pat. No. 3,317,887. The crimpable and insulation pierc-
ing portions shown are of the types disclosed in U.S.
Pat. Nos. 2,818,632 and 3,760,335 respectively. It i1s to
be understood that these are only representative exam-
ples of the various mating portions that can be formed
for the mating portions of the terminals. The shoulders
68 can be located on the terminal 20 to accommodate
various lengths of filter sleeves. The terminal 20 is pref-
erably stamped and formed from standard metal stock

and can be plated if so desired.

The filter sleeves 24 are preferably of the type dis- 40

closed in U.S. Pat. No. Re. 29,258, the disclosure of
which is incorporated herein by reference.

We claim:

1A solderless, filtered electrical connector compris-
ing:

a first elongated housing member of insulative mate-
rial defining a forwardly directed mating face, a
rearwardly directed cavity, a plurality of passages
extending between said cavity and said matin
face, [and at least one lateral latching 0peningj
said housing member being plated with a conduc-
tive material except in and immediately adjacent
said passages;

a second housing member of insulative material di-

mensioned to be received in said cavity of said first .,

housing member and having a like plurality of pas-
sages extending between forward and rearwardly
directed faces[, at least one laterally directed
latching lug positioned to engage a respective
latching opening in said first housing};

posed between said first and second housing mem-
bers and having a plurality of apertures aligned
with the respective [passageways] passages, each
aperture being profiled by a plurality of inwardly
directed tines; and

a plurality of filtered terminals each formed by a filter
sleeve mounted on a compliant portion of a pin
terminal, said terminals being disposed in said
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aligned and apertures of said housing mem-
bers and grounding members respectively.

2. A solderless, filtered electrical connector accord-
ing to claim 1 further comprising:

a metal member mounted on said mating face of said
first housing member providing a ground path for
said plating.

3. A solderless, filtered electrical connector accord-
ing to claim 2 further comprising an integral shroud on
;aid metal member, said shroud enclosing said mating
ace.

4. A solderless, filtered electrical connector accord-
ing to claim 1 wherein said compliant portion of each
said pin terminal comprises a pair of cutwardly bowed
legs integral at each end and defining a diamond shaped
pening therebetween. _

5. A solderless, filtered electrical connector according to

claim 1 further comprising

latching means for securing said first and second hous-
ing members together.

6. A solderiess, filtered electrical connector according to

claim 5 wherein said latching means comprises:

at least one latching opening in said first housing mem-
ber and

at least one latching lug on second housing member
positioned 1o engage a respective latching opening in
said first housing member.

7. An electrical connector, comprising:

housing means including a first dielectric housing
member and a second dielectric housing member,
said first and second housing members having
aligned passageways extending therethrough;

ground means disposed between said housing members
and having apertures aligned with respective aligned
passageways, said grounding means including tine
means inwardly-directed into respective passageways
at sald aligned apertures;

filter sleeve means disposed in respective passageways
and having exterior surfaces electrically engaging said
inwardly-directed tine means of said grounding
means;

electrical terminal means disposed in said passageways
and having front contact means, essentially planar
compliant contact means and rear contact means,
said compliant contact means including compliant leg
portions having outwardly facing edge surfaces, said
leg portions being in a common plane with the outer-
most portions of said edge surfaces extending out-
wardly beyond the diameter of the front contact
means, such that upon inserting said front contact
means into said filter sieeve means, said leg portions
are deflected inwardly along said common plane and
said outermost edge portions springably and electri-
cally engaged interior surfaces of respective filter
sleeve means; and

means securing said housing members together.

8. The electrical connector according to claim 7 wherein

surfaces of said housing means have shielding means dis-

posed thereon,

9. The electrical connector according to claim 7 wherein
said securing means comprises latching means including:
at least one latching opening in said first housing mem-
ber and
at least one latching lug on second housing member

positioned to engage a respective latching opening in
said first housing member.
10. The electrical connector according to claim 7

65 wherein said electrical terminal means further includes

stop shoulders for locating said filter sleeve means on said

electrical termina{ means.
n | x ® |
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