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@) Miniature circular din connector..

@ The connector (20) comprises a molded noncon-
ductive housing (22) having a plurality of apertures
(40a-h) (Fig. 2) thersin for receiving electrically con-
ductive terminals (24). The housing includes an array
N of channels (46a-h) (Fig. 2) for positively positioning
<the board contact portions (25) extending from the
Mterminals (24) and preventing lateral movement
M ihereof. An internal shield (26) is mountable in the
whousing (22) to substantially surround pin-receiving
G portions of the terminals (24). The housing (22) is
lockingly engageable with a base (30), which in turn
is mountable to a circuit board. The base (30) in-
Ocludes aperturés (62a-h) through which the board
Q. contact portions (25) of the terminals (24) may be
Ll directed. An external shield (32) is disposed around
four sides of the connector. The internal and external
shields (26, 32) are not connected to one another,

however the external shield includes a contact (57)
for directly contacting the shield of a DIN connector
plug through a slot (27) in the internal shield (26).
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MINIATURE CIRCULAR DIN CONNECTOR

Miniature circular DIN conneciors are em-
ployed with computers, audio equipment, video
equipment and other electrical components to en-
able the connection of one such component to
another. Miniature circular DIN connectors com-
prise a plurality of pin or socket terminals which
are mounted in a nonconductive housing and which
are electrically connected to conductive leads. One
such DIN connector may be mounted to a panel or
circuit board of an electrical component, with the
terminals of the DIN connector being electrically
connected to conductive areas on the panel or
circuit board. A mating DIN connector may then be
mounted to a cable, with the terminals thereof
being electrically connected to conductive wire
leads within the cable. Typically, the board moun-
ted miniature circular DIN connectors will define
receptacles with pin-receiving terminals therein,
while the cable mounted DIN connectors define
plugs with pin terminals therein. The cable may
include a second DIN connector piug on its op-
posed end for electrical mating to a miniature cir-
cular DIN connector in a related electrical compo-
nent. In this manner, for exampie, the keyboard or
mouse of a personal computer may be joined to
the central processing unit thereof. The number
and arrangement of pins or sockets in the miniature
circular DIN connector can vary, with most DIN
connectors having between three and nine termi-
nals therein. The particular arrangement of termi-
nals in the DIN connector and the construction of
the housings are intended to ensure polarized mat-
ing. of the respective terminals.

The board mounted miniature circular DIN re-
ceptacles will include. terminals having solder tails,
surface mountable contacts or other such contact
means for making electrical connection to appro-
priate conductive portions of the circuit board. The
very high circuit density on the board requires
extremely accurate positioning of the board contact
means of each terminal to ensure that the circuits
are properly completed by the DIN connector. This
accuracy becomes both more difficult and more
important as the circuit density increases and as
the DIN connector size decreases.

Government agencies maintain strict EMI stan-
dards to ensure that electromagnetic energy gen-
erated by cables and electrical equipment does not
interfere with other electrical equipment or tele-
communications equipment. The United States
Federal Communications Commission maintains
rigid standards to controi the ievels of EMI.

DIN connectors may be a source or cause of
EMI emission. Contacts within the connector may
be a source from which EMI is emitted. DIN con-
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nectors are often mounted covering an opening in
the shielding of the electronics for which the con-
nector provides external connections. The DIN con-
nector may allow EMI from the electronics to pass
through the connector opening if the connector is
inadequately shielded. DIN connectors may cause
the cable shieiding of an attached cabie to emit
EMI if the. shielding is not properly grounded
through the DIN connector.

The circuit density in virtually all electrical
components has dramatically increased in recent
years due to a general reduction in the size of the
components and/or an increase in the complexity
of the circuitry. The greater circuit density has
required correspondingly smaller electrical connec-
tors of all sorts, including the miniature circular DIN
connectors. Furthermore, the increased circuit den-
sity in the vicinity of electrical connectors has sub-
stantially reduced the options available for achiev-
ing certain functions such as controliing EMI. Addi-
tionally, the smaller electrical connectors required
by the increased circuit densities have made it
extremely difficult to provide socket terminals that
can exert acceptable contact pressure while si-
multaneously exhibiting adequate resiliency after
several connections and reconnections. In this re-
gard, it should be realized that miniature circular
DIN connectors used in currently marketed com-
puters may define a cube of only approximately
0.50 inch square (e.g. about 1.25 cm) within which
3-9 terminals and the necessary EMI shields are
disposed. The 3-9 terminals within this 0.50 inch
(1.25 cm) square DIN connector may be required
to exert normal mating contact forces of between
50-100 grams per contact, and may be required to

- perform satisfactorily after repeated mating and

unmating operations.

An extremely effective miniature terminal that
can be incorporated into a miniature circular DIN
connector is disclosed in European Patent Applica-
tion No. 89310135.2. European Patent Application
No. 89310135.2 does not specifically address
structures for dealing with EMI in miniature DIN
connectors. Similarly, European Patent Application
No. 89310135.2 does not address the difficulties
associated with the secure and accurate disposition
of terminals in a DIN connector.

The prior art does include attempts to provide
EMI shielding for DIN connectors. For example, US
Patent No. 4,493,525 which issued to Hall et al on
January 15, 1985 shows a DIN receptacle having
an annular groove with a communicating recess
which is adapted to receive a grounding spring for
contacting the mating shield on a plug. No outer
shield for the connector housing is provided in U.S.
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Patent No. 4,493,525. However, in certain embodi-
ments, a front shield extends entirely across the
front face of the connector. All embodiments of the
ground terminal and front shield disclosed in u.s.
Patent No. 4,493,525 electrically connect to the
shield of a DIN plug by one or more cantilevered
sheet metal contacts and connect to ground by
contacts that extend exteriorly from the housing fo
the circuit board or chassis to which one surface of
the connector is mounted. Structures very similar
to those shown in certain embodiments of U.S.
Patent No. 4,493,525 are also shown in German
Patent Publication No. 1,515,850 which was pub-
lished on January 2, 1970 and in German Patent
Publication No. 2,733,634 which was published on
February 8, 1979.

Another DIN connector which empioys an EMI
shield is shown in U.S. Patent No. 4,637,669 which
issued to Tajima on January 20, 1987. The connec-
tor of U.S. Patent No. 4,637,669 includes a base
which is mountable to a circuit board, panel or the
like and a housing which is mountable to the base.
The housing is constructed to loosely recesive a
plurality of conductive terminals at central locations
therein, and is further provided with means for
receiving an annular shield around portions of the
housing in which the terminals are mounted. An
annular sheet metal contact that is of open eliiptical
cross section is provided to engage the shield of a
DIN plug, ensure a strong engaging force, and
shield the terminals. The engaging force produced
by the annular contact is due to deforming the
opposing sheet metal sections of the annular con-
tact by the plug shield. The DIN connector shown
in U.S. Patent No. 4,637,669 further includes an
external shield which is electrically and mechani-
cally connected to the annular internal contact of
the connector. The external shield is constructed to
extend across the top of the DIN connector hous-
ing, down two opposed side walls of the housing
and into proximity to the circuit board. Both the
annular contact and the external shieid of U.S.
Patent No. 4,637,669 electrically connect to ground
only by terminals extending from the base which is
mountable to a circuit board. The three-sided exter-
nal shield of U.S. Patent No. 4,637,669 and the
annular internal contact connected thereto are in-
tended to function primarily as a single effective
EMI shield.

Many DIN connectors with EMI shielding are
constructed to provide the shield for EMI generated
at the cable/DIN interface. It has now been found,
however, that in many applications a greater
amount of EMI is generated from the computer or
other such electricai component to which the DIN
connector is mounted. In many such situations, the
EMI shield intended to shield the cable/DIN con-
nector interface will actually function as an antenna
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that will generate rather than suppress the greater
levels of EMI generated from the electrical compo-
nent to which the DIN connector is mounted.

It is an object of the subject invention to pro-
vide an improved DIN connector.

SUMMARY OF THE INVENTION

The subject invention is directed in one aspect
to a miniature circular DIN connector receptacle
which may comprise a mating face for mating to a
DIN connector plug and a board mounting face for
mounting to a circuit board, panel or the like. The
miniature DIN connector may define a generally
rectilinear structure comprises a nonconductive
molded housing having a plurality of terminals
mounted therein. The terminals mounted in the
housing of the miniature DIN connector may com-
prise pin-receiving contact portions which are con-
structed to mate with corresponding pins on a DIN
plug. In particular, the terminals may be elastically
supported dual cantilever beam pin-receiving termi-
nals as disclosed in co-pending Application Serial
No. 225,001, and as described and illustrated fur-
ther herein. Each terminal may comprise board
contact means, such as solder tails, for extending
to conductive portions of the circuit board. The
housing may comprise channel means for posi-
tively positioning the board contact means of each
respective terminal. The housing may further be
constructed to permit connection between the ex-
ternal shield and the shield of the DIN connector
plug.

An annular conductive EMI shield may be
mounted in the housing to extend from the mating
face of the connector and substantially surround
the pin-receiving contact portions of the terminais
therein. The annular internal EMI shield is con-
structed for electrically contacting a corresponding
shield on a DIN plug to be mated with the subject
miniature circular DIN connector. The annular inter-
nal shield may comprise means for engaging the
shield of the DIN connector plug and thereby in-
creasing the forces required for disconnection or
unmating. The annular internal EMI shield com-
prises contact means for grounding the annular
internal shield to the board on which the subject
miniature circular DIN connector is mountable. The
contact means for grounding the annular internal
shield may further include ground contacts extend-
ing into recesses in the mating face of the housing
and projecting from the mating face to contact a
panel abutting the mating face of the connector.
The annular internal shield may further be formed
to include an opening permitting direct electrical
connection between the external shield and the
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shield of a mateable DIN connector plug.

The miniature circular DIN connector of the
subject invention may further comprise a noncon-
ductive base which is engageable with the housing.
The base may comprise aperture means for receiv-
ing the board contact means of the respective
terminals which are to be electrically connected to
conductive areas on a circuit board. The aperiure
means in the base may cooperate with the channel
means of the housing for positively and accurately
positioning the board contact means of each termi-
nal. For example, the base may comprise an array
of apertures into which solder tails of the terminals
may be inserted. The base may further comprise
guide means for guiding the housing into a proper
position to ensure alignment of the solder tails or
other such board contact means of the terminais
with the apertures in the base. In particular, the
base may comprise a generally upstanding back
wall against which portions of the housing may be
slidably advanced. The base may also comprise
resilient latch means for lockingly retaining the
housing thereto. The latch means may comprise
ramps which are operative to both guide the hous-
ing into proper alignment and to facilitate the de-
flection of the resilient latch means for subsequent
locking engagement with the housing.

The miniature circular DIN connector further
comprises an external EMI shield which may define
the exterior surface for all of the DIN connector
except the front mating face and the bottom board
mounting face. In particular, the shield may be
constructed to substantially cover the top, both
opposed sides and the back of the miniature DIN
connecior. In this regard, the top of the miniature
DIN connector is defined as the portion thersof
opposite the board to which the miniature DIN
connector is mounted. The back is defined as the
portion thereof opposite the mating face of the
miniature DIN connector into which a mating DIN
plug connector is received. The opposed sides,
therefore, extend substantially continucusly be-
tween the mating and back faces of the miniature
DIN connector. Thus, the external shield substan-
tially defines the external surface area of the con-
nector other than the mating and mounting faces.
The external shield of the subject miniature DIN
connector may be formed from a unitary piece
metallic material. The external shield may include
contact means for grounding the exiernal shield to
the board. The external shield may also include
ground contacts extending into recesses in the
mating face of the housing and projecting from the
mating face to contact a panel abutting the mating
face of the connector. The external shield is elec-
trically connected to the shield of the DIN connec-
tor plug with which the subject miniature circular
DIN connector is mated by a low impedance con-
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nection. In particular, the external shield may com-
prise deflectable connecting means which is dis-
posed to be contacted by the shield of the DIN
connector plug upon mating. The deflectable con-
necting means may be disposed to extend through
apertures or slots in the housing and annular inter-
nal shield of the miniature circular DIN connector.
Preferably, the deflectable contact means will con-
tact the shield of the connector plug to form a large
contact area and exert a significant force to form a
low impedance electrical connection from the ex-
ternal shield to the shield of the DIN connector
plug. The deflectable connecting means may com-
prise means for engaging the shield of the DIN
connector plug to increase the forces required for
disconnection or unmating.

Some ways of carrying out the present inven-
tion will now be described in detail by way of
example with reference to drawings which show
various specific embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an exploded perspective view of a
DIN connector of the subject invention.

FIG. 2 is a rear elevational view of the hous-
ing of the subject DIN connector.

FIG. 3 is a cross-sectional view .taken along
line 3-3 in FIG. 2.

FIG. 4 is a front elevationa! view of the base
of the DIN connector.

FIG. 5 is a top plan view of the base.

FIG. 6 is a cross-sectional view taken along
line 6-6 in FIG. 5.

FIG. 7 is a perspective view of the pin con-
tact portion of a terminal for use in the DIN connec-
tor.

FIG. 8 is a side elevational view of an inter-
nal shield for the DIN connector.

FIG. 9 is a bottom plan view of the internal
shield.

FIG. 10 is a front elevational view of an
external shield of the subject DIN connector.

FIG. 11 is a side elevational view of the
external shield.

FIG. 12 is a front elevational view of the
assembled DIN connector.

FIG. 13 is a cross-sectional view taken along
line 13-13 in FIG. 12.

FIG. 14 is a bottom plan view of the assem-
bled DIN connsctor.

FIG. 15 is a side elevational view of the
assembled DIN connector.

FIG. 16 is a partial cross-sectional view simi-
jar to FIG. 13 but showing aiternate external and
internal shields.
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FIG. 17 is a cross-sectional view similar to
FIG. 16 but showing a second alternate construc-
tion of the shield. .

FIG. 18 is a cross-sectional view similar to
FIGS. 16 and 17 but showing a third alternate
construction for the shields.

FIG. 19 is a cross-sectional view of a fourth
alternate construction for an external shield.

FIG. 20 is a side elevational view of an
annular internal shield for use with the external
shield depicted in FIG. 19.

FIG. 21 is a cross-sectional view similar to
the views shown in FIGS. 16-18 but showing a fifth
alternate embodiment of the external shield with
means on the external shield for engaging the
shield of a DIN connector piug.

FIG. 22 is a cross-sectional view similar to
FIGS. 16, 17 and 18 but showing a fifth alternate
construction for the shields.

FIG. 23 is a front elevation view of the exter-
nal shield of the subject DIN connector inciuding
the construction of FIG. 22.

FIG. 24 is a cross-sectional view taken along
line 2-2 in FIG. 23.

FIG. 25 is a perspective view of a housing
having recesses in the front face for external and
internal shield ground contacts.

FIG. 26 is a perspective view of the external
shield having ground contacts to extend into reces-
ses in the front face of the housing.

FIG. 27 is a perspective view of the internal
shield having ground contacts to extend into reces-
ses in the front face of the housing.

FIG. 28 is an exploded perspective view of
an internal annular shield as depicted in FIGS. 16-
18 and a mateable DIN connector plug with means
for enhancing interengagement forces.

DETAILED DESCRIPTION OF THE ILLUSTRATED
EMBODIMENTS

The miniature circular DIN connector recepta-
cle 20 shown in Figs. 1 and 12-15 comprises a
housing 22 which is unitarily molded from a non-
conductive plastics material. The housing 22 com-
prises a plurality of through apertures for receiving
the pin-receiving contact portions of electrically
conductive terminals 24, and a corresponding plu-
rality of channels for receiving the solder tails 25 of
the terminals 24. The terminals 24 and the terminal
receiving structures on the housing 22 are de-
scribed and illustrated in detail below. It is to be
understood that not all of the terminals 24 are
depicted in Fig. 1. It also is to be understood that
the respective solder tails 25 will be of different
respective configurations.

The housing 22 also is constructed to receive a
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generally annular conductive internal shield 26
which is dimensioned to substantially surround the
pin-receiving contact portions of the terminals 24,
provide a ground reference contact for electrical
signals, and provide appropriate EMI shielding at
the interface between the terminals 24 of the min-
iature circular DIN connector 20 and the corre-
sponding pin terminals of a mateable DIN plug (not
shown). The annular internal shield 26 is provided
with a ground contact 28 which permits the internal
shield 26 to be grounded to a circuit board (not
shown) on which the subject DIN connector 20 is
mountable. The annular internal shield 26 has an
open cross section which aligns with an aperture
55 of housing 22.

The housing 22 is lockingly engageable with a
base 30 which is unitarily molded from a noncon-
ductive plastic material which preferably, but not
necessarily, is the same material from which the
housing 22 is molded. As explained and illustrated
further below, the base comprises an array of ap-
ertures extending therethrough for receiving and
positively positioning the solder tails 25 of the
terminals 24 through mounting apertures in the
circuit board.

The miniature DIN connector 20 further com-
prises a conductive external shield 32 which sur-
rounds four external sides of the assembled hous-
ing 22 and base 30 to provide further EMI shield-
ing, and in particular shielding from EMI generated
by the electrical component to which the miniature
circular DIN connector 20 is mounted. The external
shield 32 also provides an RF ground for the shield
of a mateable DIN plug (not shown) to which the
external shield is electrically connected by a low
impedance contact 57. The external shield 32 com-
prises a contact 33 which permits the shield 32 to
be grounded to the board. The internal shield 26
and the external shield 32 are not electrically or
mechanically connected to one another. Rather, the
internal and external shields 26 and 32 are sepa-
rated by the housing 22 and base 30 to perform
separate but supplementary shielding functions
with separate grounds to the board.

The housing 22 is shown in greater detail in
FIGS. 2 and 3. More particularly, the housing 22
comprises a rear terminal mounting face 34, a front
mating face 35, a top 36, a bottom 37 and opposed
sides 38 and 39. A piurality of terminal mounting
apertures 40a-h extend entirely through the hous-
ing 22 from the rear face 34 thereof to the front
mating face 35. Each mounting aperture 40a-h in-
tersects the front mating face 35 of the housing 22
at a substantially circutar mating aperture 42a-h
having a tapered lead-in to facilitate the mating of a
DIN plug with the miniature circular DIN connector
20. The rearward portion of the mounting apertures
40a-h are depicted in FIG. 2 as being of generally
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rectangular cross section. The rectangular cross-
sectional configuration of the terminal mounting
apertures 40 corresponds to the cross-sectional
configuration of the terminals as shown in FIG. 1
and in greater detail in FIG. 7. Other configurations
and dimensions for the terminal-receiving apertures
40a-h may be desired for terminals of other con-
figurations. The apertures 40a-h inciude slots, such
as slots 44b, e and g in FIG. 3 for receiving tabs on
the terminals 24 for preventing vertical push-up of
the terminals.

The rear face 34 of the housing 22 comprises
a plurality of tail-receiving channels 46a-h which
communicate respectively with the terminal-receiv-
ing apertures 40a-h. The channels 46a-h are
dimensioned and located to receive and guide the
solder tails 25 extending from the respective termi-
nals 24 mounted in the apertures 40a-h. It will be
understood that the terminals indicated generally
by the numeral 24 will have respective solder tails
25 of dedicated lengths and configurations depend-
ing upon the particular channel 46a-h for which
they are intended. As depicted in FIG. 2, the chan-
nels 46d, 46f, 46g and 46h may be at a first
distance from the rear face 34 of approximately
0.020 inch, while the channels 46a, 46b, 46c and
46e may be at a second distance from the rear
face 34 of approximately 0.038 inch. Thus, the
different positions of the channels 46a-h enable the
solder tails 25 of the terminals 24 to define two
parallel spaced apart rows which may be selec-
tively connected to electrically conductive areas on
the printed circuit board. The alignment of the
solder tails enabled by the channeis 46a-h ensures
positive positioning and alignment of the solder
tails 25 relative to the sides 38 and 39 of the
housing 22, thereby enabling the loading of termi-
nals 24 into the housing 22 to be automated, and
further enabling the mounting of the housing 22 to
the base 30 to be readily automated. With this
construction, the slots 44 will engage the tabs on
the terminals 24, as explained below, to prevent
top-to-bottom movement of the terminals 24 rela-
tive to the housing 22, while the channels 46 en-
gage the tails 25 to prevent side-to-side movement.

The housing 22 further comprises a generally
annular aperture 48 extending into the front face 35
thereof. The aperture 48 is dimensioned to slidably
receive the internal annular shield 26. Aperture 55
of the housing extends from the top 36 of housing
22 to annular aperture 48. The opposed sides 38
and 39 of the housing 22 comprises locking ledges
50 and 52 for enabling locking engagement of the
housing 22 to the base 30 as explained further
below. The housing 22 further comprises a front
flange 54 against which the external shield 32 will
abut.

The base 30 of the miniature circular DIN con-
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nector 20 is further illustrated in FIGS. 4-6. More
particularly, the base 30 comprises a bottom wall
56 for mounting generally adjacent a printed circuit
board, panel or the like. The bottom wall 56 com-
prises standoffs 58 to enable the major portion of
the DIN connector 20 to be in slightly spaced
relationship to the corresponding circuit board to
permit the washing of flux.

The base 30 further comprises a rear wall 60
which facilitates the guiding of the housing 22 into
a proper position, and which functions to insulate
and protect the terminals 24 mounted in the hous-
ing 22. The rear wall 60 also functions to prevent
front-to-rear movement of each terminal 24, there-
by keeping each tail 25 in its associated channel
46 of the housing 22. Apertures 62a-h extend
through the bottom wall 56 of the base 30 adjacent
the rear wall 60 for receiving the solder tails 25 of
the terminals 24 extending from the channels 46a-h
in the housing 22. The apertures 62a-h each in-
clude tapered lead-ins to facilitate the alignment
and guiding of the solder tails 25. The alignment of
the solder tails 25 with the apertures 62a-h is
further facilitated by the rear wall 60. The base 30
is further provided with deflectable latches 64 and
66 which are lockingly engageable respectively
with the ledges 50 and 52 on the housing 22.

As noted above, the terminals 24 for mounting
in the housing 22 include contact portions substan-
tially as disclosed in European Patent Application
No. 89310135.2, the disclosure of which is incor-
porated herein by reference. Briefly, the contact
portion of the terminal 24 is illustrated in FIG. 7 and
includes a front end 72 which would be positioned
generally adjacent the front face 35 of the housing
22, A rear end 74 is not completely shown in FIiG.
7, but would include the right angle solder tail 25
as shown in FIG. 1, and further in FIGS. 11-14
below. The stamped and formed configuration of
the solder tails would be selected to follow the
configuration of the respective channels 46a-h in
the housing 22. The rear end 74 further includes a
tab 75 which is slidably receivable in the slots 44
of the housing 22 to prevent top-to-botitom move-
ment of the terminal 24 relative to the housing 22.

The terminal 24, as shown in FIG. 7, inciudes a
bight portion 80 and a pair of spaced apart up-
standing legs 82 and 84. Cantilevered contact
beams 86 and 88 exiend forwardly from the legs
82 and 84 respectively toward the front end 72 of
the terminal 24. The contact beams 86 and 88 are
formed to define spaced apart inwardly directed
convex contact surfaces 90 and 92 which are resil-
iently biased away from one another upon insertion
of a pin terminal therebetween. The forward ends
of the contact beams 86 and 88 further comprise L-
shaped linking members 94 and 96 respectively
which extend generally perpendicularly from the
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_ cantilevered contact beams 86 and 88 respectively
at the front end 72 of the terminal 24. A generally
U-shaped resilient beam support 98 extends be-
tween and connects the linking members 94 and
96. The U-shaped resilient beam support member
98 includes a pair of arms 100 and 102 which
extend unitarily from the linking members 94 and
96 respectively and a bight 104 which unitarily
connects the arms 100 and 102. The beam support
member 98 is effective to increase the eiastic re-
sponse range of each beam 86, 88 to a greater
outer displacement, while providing greater normal
contact forces against a pin inserted into the termi-
nal 24. A more detailed description and discussion
of the terminal 24 is provided in European Patent
Application No. 89310135.2.

The internal shield 26 of the miniature circular
DIN connector 20 is shown in greater detail in
FIGS. 8 and 9. More particulary, the internal shield
26 comprises an outwardly flared entrance 106
which conforms generally to the configuration of
the mounting aperture 48 in the housing 22. The
internal shield 26 further includes a contact 28
extending therefrom for mounting to an appropriate
ground on the circuit board. The contact 28 is
dimensioned to fit through corresponding slots in
both the housing 22 and the base 30. As shown
most clearly in FIG. 9 the internal shield 26 further
comprises locking tangs 110 and 112 extending
from opposite sides thereof for locking engagement
with corresponding portions of the generally an-
nular aperture 48 in the housing 22 for receiving
the internal shield 26.

The external shield 32 is depicted in greater
detail in FIGS. 10 and 11. In particular, the external
shield 32 is formed from a unitary piece of metallic
material having a thickness of approximately 0.016
inch. The external shield 32 comprises opposed
generally parallel side walls 114 and 116, a top wall
118 extending unitarily between the side walls 114
and 116 and generally perpendicular thereto and
opposed coplanar back wall portions 120 and 122
which extend unitarily from the sides walls 114 and
116 respectively and generally orthogonal thereto.
The external shield 32 further comprises the low
impedance plug shield contact, generally desig-
nated 57 in Figure 1, extending from top 118.
Specific embodiments of plug shield contact 57 for
_ achieving low impedance contact with a plug shield
of a DIN connector plug are particularly described
below. The external shield 32 further comprises
contacts 124 and 33 which extend respectively
from the side walls 114 and 116 to enable ground-
ing of the external shield 32 to the board on which
the miniature circular DIN connector 20 is mounted.
The external shieid 32 also includes locking de-
tents 128-134 which extend from the side walls 114
and 116 as shown in FIGS. 10 and 11 and which
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are engageable with corresponding portions of the
housing 22 to prevent top to bottom and front to
rear movement of the external shield 32 relative to
the housing 22 as explained below.

The miniature circular DIN connector 20 is
shown in exploded form in FIG. and in its assem-
bied form in FIGS. 12-15. The miniature circular
DIN connector 20 may be assembled by first in-
serting the terminals 24a-h into the apertures 40a-h
respectively in the housing 22. The solder tails
25a-h on the respective terminais 24a-h may be
bent prior to insertion into the apertures 40a-h, or
may alternatively be bent as part of the insertion
process. A plurality of the terminals 24a-h may be
gang loaded with a terminal loading apparatus. The
loading of the terminals 24a-h into the apertures
40a-h is such that the solder tails 25a-h thereof are
positioned respectively in the channels 46a-h. The
terminals 24a-h further inciude tabs 75 which are
engageable in the tab-receiving slots 44a-h of the
respective apertures 40a-h to prevent relative
movement of the terminals 24a-h toward or away
from the bottom 37 of the housing 22. Thus, each
solder tail 25a-h is prevented from significant lat-
eral movement by the corresponding channels 46a-
h and is prevented from movement toward or away
from the bottom 37 of the housing 22 by the
engagement of the tabs in the corresponding slots
41 of the apertures 40a-h respectively. As shown in
FIGS. 12 and 13, the opposed convex contact
surfaces 90 and 92 of terminals 24a-h are in gen-
eral alignment with the apertures 42a-h in the hous-
ing for receiving the pin terminals of a DIN plug
(not shown) mated with the connector 20.

The assembly of the miniature circular DIN
connector 20 may proceed by urging the annular
internal shield 26 into the annular aperture 48 of
the housing 22; however, the internal shield 26 may
be mounted as the last step of the assembly of
miniature circular DIN connector 20. The subas-
sembly comprising the housing 22, the terminals
24a-h and the internal shield 26 may be mounted
to the base 30 such that the solder tails 25a-h of
the terminals 24a-h respectively are inserted into
the corresponding apertures 62a-h of the base 30.
Proper alignment of the solder tails 25a-h relative
to the apertures 62a-h in the base 30 is achieved
by both the flared lead-ins to the apertures 62a-h
and by the guiding function carried out by the rear
wall 60 of the base 30. The solder tails 25a-h are
retained laterally stationary relative to the housing
22 by the respective channels 46a-h, thereby en-
suring accurate mounting to the base 30. The
movement of the housing 22 toward the base 30
causes the latches 64 and 66 to be deflected away
from one another. Upon complete seating of the
base 22 in the housing 30, the laiches 64 and 66
will resiliently return to their unbiased condition and
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engage the locking ledges 50 and 52 respectively
of the housing 22.

The external shield 32 is engaged over the
assembled housing 22 and base 30 which separate
the internal and external shields 26 and 32 from
one another. More particularly, the side wails 114
and 116 of the external shield 32 will generally abut
the sides 38 and 39 of the housing 22 and cor-
responding sides of the base 30. The top wall 118
of the external shield 32 will engage the top 36 of
the housing 22, while the rear walls 120 and 122 of
the external shield 32 will engage and enclose the
rear wall 80 of the base 30. Plug shield contact 57
will extend through housing aperture 55 and be-
tween the ends of annular shield 26 so that contact
57 is separated from annular shield 26. The exter-
nal shield 32 extends beyond the bottom wall 56 of
the base 30 and generally to the standoffs 58
thereof. Thus, the external shield 32 will approxi-
mately abut the board to which the miniature cir-
cular DIN connector 20 is mounted along three
sides of the DIN connector 20. Top to bottom
retention of the external shield 32 on the housing
22 will be achieved by detents 128 and 130 engag-
ing corresponding recesses in the housing 22.
Similarly, front to back movement of the external
shield 32 relative to the housing 22 and base 30 is
achieved by the detents 132 and 134 respectively.

The assembled miniature circular DIN connec-
tor 20 can be mounted to a circuit board (not
shown) such that the positively positioned solder
tails 25a-h are inserted through corresponding ap-
ertures in the circuit board and are electrically
connected to specified conductive portions of the
circuit board. The contact 28 extending from the
internal shield 26 is appropriately grounded to the
circuit board. Similarly, the contacts 124 and 33 of
the external shield 32 are appropriately grounded
to the board. However, the internal shield 26 and
the external shield 32 are not electrically connected
to one another within DIN connector 20.

External shield 32 of DIN connector 20 acts to
suppress EMI emissions by providing shielding for
emissions from within the connector and providing
shielding which would prevent emission through an
aperture in a shield adjacent to mounting face 35.
DIN connectors often provide connection to elec-
tronics which are contained in a shielded enclo-
sure. When mounted adjacent to a hole in the
shield, external shield 32 of DIN connector 20 acts
to prevent EMI emissions from the electronics from
emitting through the aperture.

The cable connected to a DIN connector piug
(not shown) which is mated with the miniature
circular DIN connector 20 may become a source of
EMI emissions. To avoid such emissions, a low
impedance ground connection is achieved by pro-
viding a minimum path direct connection between
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the plug and the external shield of the DIN connec-
tor. Effective versions of this direct minimum path
connection between the external shield 32 and the
DIN connector plug are described in the foliowing
paragraphs and are illustrated in FIGS. 16-24. The
construction of the embodiments set forth in FIGS.
16-24 can best be appreciated by initially referring
to FIG. 1 above. In particular, with reference to FIG.
1, it will be noted that the annular internal shield 26
shown therein is provided with a longitudinally ex-
tending slot 27 at generally the top portion of the
internal shield 26. The slot 27 can comprise up to
about one-third the circumference of the internal
shield 26. The embodiments of the invention de-
picted in FIGS. 16-24 comprise the annular external
shield 26 as illustrated in FIG. 1 with the longitudi-
nally extending slot 27 adjacent the top thereof.
The specific embodiments of aperture 55 and con-
tact 57 depicted in Figures 16 through 24 are
described in detail below.

With reference to FIG. 16, a miniature circular
DIN connector 220 is depicted with a housing 222
having a top wall 236. The top wall 236 is provided
with a centrally disposed aperture 237 substantially
aligned with the slot 27 in the internal shield 26.
The miniature circular DIN connector 220 of FIG.
16 further comprises an external shield 232 having
a top wall 218. The top wall 218 is stamped and
formed to define a deflectable contact 238 which
extends through the aperture 237 in the housing
222 and through the slot 27 in the internal shield
26. The length and angular alignment of the deflec-
table contact 238 is selected to ensure that the
contact 238 provides a direct minimum path con-
nection between the external shield 232 and the
shield of a DIN connector plug (not shown) when
the plug is mated with the miniature circular DIN
connector 220.

FIG. 17 shows another alternate miniature cir-
cular DIN connector identified generally by the
numeral 320. The DIN connector 320 includes a
housing 322 having a top wall 336 with an aperture
or slot 337 formed therein. The aperture or slot 337
formed in the housing 322 is ionger than the com-
parable aperture 237 depicted in FIG. 16 above.
The DIN connector 320 further comprises an exter-
nal shield 332 with a top wall 318 having a deflec-
table contact 338 cantilevered from a rearward
location 340 on the external shield 332, and toward
the front of the external shield 332. The forward
portion of the deflectable contact 338 is bent into
the slot 27 of the annular internal shield 26 to
define a contact surface 342 which will engage the
shield of the DIN connector plug when the plug is
mated with the miniature circular DIN connector
320. The bent configuration of the contact surface
342 of the deflectable contact 338 is intended to
assure a smooth entry of the DIN connector plug
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_into the miniature circular DIN connector 320. The
FIG. 17 configuration can achieve a higher contact
force than the FIG. 16 configuration and further
provides a greater external shielding surface. In
particular, the initial deflection of the contact 338
will urge the end 344 of the contact beam 338 into
contact with the top wall 318 of the external shield
332. Further insertion of the DIN connector plug
will require some defiection substantially about the
contact point 342, thereby achieving the high nor-
mal contact force. This interaction between the
deflectable contact 338 and the shield of the
mateable DIN connector plug will effectively and
desirably increase the force required for disconnec-
tion or unmating. It will be appreciated that this
construction also achieves a substantially minimal
path length between the external shield 332 and
the shield of the DIN connector plug, with the
minimum path length being defined between con-
tact surfaces 342 and 344 of the deflectable con-
tact 338. The miniature circular DIN connector 420
shown in FIG. 18 includes a housing 422 similar to
the housings depicted in FIGS. 16 and 17. More
particularly, the housing 422 includes a top wall
436 having an aperture 437 formed centrally there-
in. The external shield 432 includes a top wall 418
having a contact 438 extending unitarily from the
front 440 of the external shield 432. The contact
438 is disposed to extend into the siot 27 formed in
the annular internal shield 26 for directly contacting
the shield of the mateable DIN connector plug (not
shown). The deflectable contact 438 is formed to
define a plug contact surface 442 and a shield
contact surface 444. For the reasons explained in
the preceding paragraph, high contact forces can
be developed between the deflectable contact 438
and the shield of the mateable DIN connector plug.
These high contact forces can achieve the desir-
able effect of increasing the forces required for
unmating. Additionally, the construction of the con-
tact 438 depicted in FIG. 18 achieves a substan-
tially minimal path fength between the external
shield 432 and the shield of the DIN connector
plug.

FIGS. 19 and 20 show still a further embodi-
ment for achieving direct connection between the
external shield and the shield of the mateable DIN
connector plug. In particular, FIG. 19 shows an
_ external shield 532 having a top wall 518 and a
rear wall 536. A deflectable contact 538 is cantile-
vered from location 540 on the rear wall 536 and
extends forwardly to a contact surface 542 for
engaging the shield of the DIN connector plug. The
contact 538 is formed to define a second contact
surface 544 for contacting the top wall 518 of the
external shield 532. As with the previously de-
scribed embodiments, the deflectable contact 538
will achieve high contact forces against the DIN
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connector plug and will achieve a minimum path
length between the top wall 518 of the external
shield 532 and the shield of the DIN connector
plug. It will be appreciated that the shield of the
DIN connector plug can be appropriately deformed
by a dimple, or the like, to define means for
engaging the contact surface 542 for further in-
creasing the required disengagement force for un-
mating a DIN connector plug from the miniature
circular DIN connector employing the external
shield 532. To incorporate the external shield 532,
the housing of the miniature circular DIN connector
20 will require a slot in the top wall extending from
the rear of the housing. Additionally, an annular
internal shield 526, as depicted in FIG. 20, may be
required with an enlarged slot 527 at least adjacent
the rearward portions thereof. The slot 527 at the
rear of the annular internal shield 526 will be
dimensioned to permit the deflectable contact 538
to pass directly into contact with the shield of a
mateable DIN connector plug.

FIG. 21 shows still a further embodiment of the
miniature circular DIN connector identified gener-
ally by the numeral 620. In particular, the housing
622 of the DIN connector 620 comprises a top wall
636 having an aperture 637 which is centrally dis-
posed and spaced from both the front and rear of
the housing 622. The external shield 632 includes a
top wall 618 having a central portion which is
deformed to define a deflectable contact 638 which
extends through the aperture 637 and through the
slot 27 in the annular internal shield 26. The deflec-
table contact 638 defines a contact surface 642 for
engaging the shield of a mateable DIN connector
plug. The contact surface 642 may be defined by
an engaging surface 644 for engaging correspond-
ing structure on the mateable DIN connector plug
{0 increase the disengagement force required for
unmating. It will be appreciated that the embodi-
ment of the external shield 63 depicted in FIG. 21
provides a substantially minimum path between the
external shield 63 and the mateable DIN connector
plug. Additionally, the deflectable contact 638 is
formed without discontinuities in the external shield
632, thereby maintaining a substantially maximum
surface area for the external shield 632.

Figures 22, 23, and 24 show a still further
embodiment of the miniature circular DIN connec-
tor identified generally by the numeral 820. In
particular, the housing 822 of the DIN connector
820 comprises a top wall 836 having an aperture
837 centrally disposed and spaced from both the
front and rear of the housing 822. The external
shield 832 includes a top wall 818 having a con-
tinuous depression that defi.nes a very stiff dimple
contact 838 extending from the top 818 of the
shield 832 through the slot 27 in the annular inter-
nal shield 26. The dimple contact 838 has a central
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contact surface 842 extending within the slot 27 of
the internal shield 26 without contacting internal
shield 26. The contact surface 842 has a substan-
tial length distal from external shield 832 and ex-
tending along the axial direction of internal shield
26.

As illustrated by Figure 23, the dimple contact
838 has a substantially U-shaped cross-section in
the plane parallel to the front mounting face 35,
and that contact surface 842 is substantially flat in
a piane parallel to the axis of the internal shield 26.
As illustrated by Figures 23 and 24, all sides of the
dimple contact 838 are short extensions from the
top of the shield 818. The contact dimple 838 is
consequently very stiff and substantially all vertical
deflection of the dimple contact 838 due to inser-
fion of a DIN connector plug will be a result of
deflection of the top wall 818. A high normal con-
tact force between the dimple contact 838 and the
shield of a DIN plug inserted in the connector
results from this configuration.

Figures 25, 26, and 27 show the housing 900,
external shield 930, and internal shield 960 of a still
further embodiment of the miniature circular DIN
connector. As shown in these figures, this embodi-
ment of the DIN connector has external shield
extensions 932, 934 and internal shield extensions
962, 964 that extend into front face recesses 902,
904, 906, and 908 respectively. Two such recesses
906, 908 extend from the internal shield aperture
910 into the front face 912 of the housing 900, and
the other two recesses 902, 904 extend from the
sides and top of the housing 900 into the front face
912.

Referring now to Figure 26, the external shieid
930 has external shieid extensions 932, 934 ex-
tending into the front face recesses, 902, 904 re-
spectively, in the front face 912 of the housing 900.
As shown in Figure 27, the internal shield 960 has
internal shield extensions 962 and 964 extending
into the internal shield recesses, 906, 908 respec-
tively, in the front face 912 of the housing 800. The
internal shield extensions 962, 964 and external
shield extensions 932, 934 extend about .003
inches beyond the front face 912 of the housing
900. Preferably, the extensions 962, 964, 932, 934
abut and electrically contact a conductive ground-
ing chassis panel (not shown) within which the DIN
connector is mounted. The internal 960 and exter-
nal 930 shields of this embodiment of the miniature
circular DIN connector therefore may be grounded
through contacts 966, 936 and 938 or, alternatively
or in addition if desired, through contact with the
conductive chassis panel by extensions 962, 964,
932 and 934.

As noted above, it is often desirable to in-
crease the force required for unmating to more
positively prevent unintentional disengagement of
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the DIN connector plug from the miniature circular
DIN connecior described and illustrated above.
Certain embodiments of the direct connection be-
tween the external shield of the miniature circular
DIN connector and the mateable DIN connector
piug can increase the forces required for unmating.
In alternate embodiments or variations of the above
described embodiments, he mateable surfaces of
the shield on the DIN connector plug and the
annular internal shield of the miniature circular DIN
connector can be appropriately configured to in-
crease the forces required for unmating. In particu-
lar, Fig. 28 shows a DIN connector piug 700 having
a generally annular shield 702. The annular shield
702 is characterized by outwardly extending pim-
ples 704 formed therein. The DIN connector plug is
mateable with a corresponding miniature circular
DIN connector as described and illusirated above.
However, the mateable miniature circular DIN con-
nector comprises an annular internal shield 726
having apertures 728 disposed and dimensioned to
engage the pimples 704 on the DIN connector plug
700. The engagement of the pimples 704 with the
apertures 728 will require increased unmating
forces which will substantially prevent accidental
unmating. Alternatively, the DIN connector plug
could be provided with a pimple 706 disposed and
dimensioned io engage the slots 730 which are
formed in the annular internal shield 726. The slots
730 are stamped during the formation of locking
means for lockingly mounting the internal shieid
726 in its housing (not shown).

There has been described with reference to the
drawings, miniature circular DIN connector recepta-
cles including a housing having apertures for posi-
tively receiving and retaining electrical terminals
therein. The housing is lockingly engageable with a
base, which in turn is mountable to a circuit board.
An internal shield is mountable in the housing to
substantially surround the terminals therein, and is
grounded to the circuit board or conductive chassis
panel. An external shield surrounds four sides of
the assembled DIN connector and is separately
grounded to the circuit board, or to a conductive
chassis panel. The external shield is directly con-
nectable to the cable shield of a mateable DIN
connector plug by a contact exerting a substantial
force on the shield of the DIN connector plug over
a substantial area to provide a low impedance
connection to an RF ground. The connection of the
external shield to the DIN connector plug is
achieved through slots or apertures in the housing
and the internal shield of the miniature circular DIN
connector.

The miniature circular DIN connector can be
manufactured with various different numbers of ter-
minals mounted therein. The terminals illustrated
and described above are exiremely effective, but
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advantages of the miniature circular DIN connector
can be achieved with other terminal designs. The
contact extending between the external shield of
the miniature circular DIN connector and the shield
of the mateable DIN connector plug may take
forms other than those illustrated herein.

The miniature circular DIN connector recepta-
cles described with reference to the drawings have
enhanced EMI shielding. They have a low imped-
ance connection from the shielding contact of a
plug inserted in a DIN connector to an RF ground.
The connectors are effective in shielding EMI gen-
erated by both the cable/connector interface and
by the electrical component to which the DIN con-
nector is mounted. The connectors can be manu-
factured in a very small size while still providing
acceptable contact forces and an ability to repeat-
edly connect and disconnect. The connectors ac-
curately position the board contact means of the
terminals therein. The external shield provided may
substantially cover the external surface area of the
connecior. A direct electrical connection of low
impedance is provided between the external shield
of the connector and the shield of a mateable DIN
connector plug inserted in the connector. Electrical
ground connection for the shielding of the connec-
tor is provided via contacts on a surface of the
connector.

Claims

1. A DIN connector for mounting to a board
and for receiving a DIN connector plug having a
shield extending thereabout, said DIN connector
comprising a housing having a mating face, a
board mounting face and a plurality of external
faces, said housing comprising a plurality of elec-
trically conductive terminals mounted therein, a
metallic internal shield mounted to said housing
and substantially surrounding and spaced from the
terminals therein, said internal shield comprising
contact means for grounding said internal shieid to
the board, a metallic external shield comprising a
plurality of walls for substantially surrounding the
external faces of said housing, said external shieid
further comprising a first contact means for ground-
ing said external shield to the board and a second
contact means for directly contacting the shield of
a DIN connector plug when the plug is mated with
the miniature DIN connector, said second contact
means providing a low impedance electrical con-
nection between the external shield and the shield
of the DIN connector plug, said internal shield and
said external shield being separate from one an-
other.

2. A DIN connector for mating with a DIN
connector plug having a conductive shield extend-
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ing thereabout, said DIN connector comprising:

a nonconductive housing having opposed front and
rear ends, a top and a bottom, a plurality of
terminal-receiving apertures extending between the
front and rear ends of said housing, said housing
comprising channels generally adjacent the rear
thereof and extending from each of said terminal-
receiving apertures to the bottom of said housing
for positively positioning and retaining portions of
terminals extending from the apertures in the hous-
ing to a circuit board, said housing further compris-
ing an internal shield aperture extending into the
front end and generally around said terminal-re-
ceiving apertures, said housing comprising an ex-
ternal shield aperture extending therethrough and
into the internal shield aperture;

a plurality of electrically conductive terminals hav-
ing pin-receiving contact portions engaged in the
terminal-receiving apertures of said housing and
board contact portions positively retained in the
channels of said housing and extending beyond the
bottom of said housing;

an internal shield mounted in the internal shield
aperture extending into the front end of said hous-
ing, said internal shield comprising contact means
extending therefrom for electrical connection to a
ground and comprising a slot generally aligned
with the external shield aperture;

a base having an array of aperiures extending
therethrough for receiving the board contact por-
tions of said terminals, said base being mountable
to the circuit board and comprising means for
lockingly engaging the housing to the base; and

an external shield defining at least three external
sides of said miniature DIN connector and compris-
ing a first contact means for grounding said exter-
nal shield, said external shield comprising a second
contact means extending through the external
shield aperture of the housing and through the slot
of the internal shield for directly contacting the
shield of a DIN connector plug when the plug is
mated with the miniature DIN connector, said sec-
ond contact means providing a low impedance
electrical connection between the external shield
and the shield of the mated DIN connector piug.

3. A DIN connector for mating with a DIN
connector plug having a conductive shield extend-
ing thereabout, said DIN connector comprising:

a nonconductive housing having opposed front and
rear ends, a top and a bottom, a plurality of
terminal-receiving apertures extending between the
front and rear ends of said housing, said housing
comprising channels generally adjacent the rear
thereof and extending from each of said terminai-
receiving apertures to the bottom of said housing
for positively positioning and retaining portions of
terminals extending from the apertures in the hous-
ing to a circuit board, said housing further compris-
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ing an internal shield aperture extending into the
front end and generally around said terminal-re-
ceiving apertures, said housing comprising an ex-
ternal shield aperture extending therethrough and
into the internal shield aperture;

a plurality of electrically conductive terminals hav-
ing pin-receiving contact portions engaged in the
terminal-receiving apertures of said housing and
board contact portions positively retained in the
channels of said housing and extending beyond the
bottom of said housing;

a base having an array of apertures extending
therethrough for receiving the board contact por-
tions of said terminals, said base being mountable
to the circuit board and comprising means for
lockingly engaging the housing to the bass;

an external shield defining at least three external
sides of said DIN connector and comprising a first
contact means for grounding said external shield,
and a second contact means extending through the
external shield aperture of said housing for directly
contacting the shield of a DIN connector plug when
the plug is mated with the DIN connector, said
second contact means providing a low impedance
electrical connection between said external shield
and the shield of the DIN connector plug and
whereby substantially all of the DIN connector oth-
er than the front of the nonconductive housing and
the base are enclosed by the external shield.

4. A DIN connector as claimed in any preced-
ing claim wherein the external shield extends gen-
erally into proximity to the board mounting face of
said housing, such that said external shield extends
generally into abutting relationship with a board to
which said DIN connector is mounted.

5. A DIN connector as claimed in any preced-
ing claim wherein said housing is of generally
rectilinear configuration and comprises a top wall
extending generally parallei to the base mounting
face of said housing, a pair of opposed generally
parallel side walls and a back wall extending gen-
erally parallel to the mounting face of said housing,
an aperture extending into said housing, said exter-
nal shield generally conforming to the shape of
said housing, and comprising a top wall, a pair of
opposed generally parallel side walls extending
- generally orthogonally from said top wall and a
back wall extending generally orthogonally from
said top and side walls, said second contact means
extending through the aperture in the housing for
contacting the shield of the DIN connector plug
mated with the miniature DIN connector.

6. A DIN connector as claimed in any preced-
ing claim wherein said external shieid and said
internal shield are electrically and mechanically
separate from one another.

7. A DIN connector as claimed in any preced-
ing claim wherein said external shield surrounds
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four external sides of said DIN connector, said DIN
connecior defining a receptacle of generally rec-
tilinear configuration and defining a top, a bottom,
opposed sides, a back and a front mating end for
mating with a DIN connector piug, said external
shield substantially surrounding both opposed
sides, the top and the back of said DIN connector.

8. A DIN connector as claimed in any preced-
ing claim wherein the second contact means of
said exiernal shield comprises a deflectable con-
tact arm stamped from the portion of said external
shield adjacent the top of said housing and cantile-
vered thersfrom into contact with the shield of the
DIN connector plug mated with the miniature DIN
connector.

9. A DIN connector as claimed in any preced-
ing claim wherein portions of said external shield
surrounding the sides, the top and the back of said
DIN connector are substantially continuous, and
wherein the second contact means of said external
shield defines a deflectable contact arm cantile-
vered from the top of said external shield.

10. A DIN connector as claimed in any preced-
ing claim wherein the second contact means of the
external shield is cantilevered from a portion of the
external shield generally adjacent the front mating
end of the connector.

11. A DIN connector as claimed in any preced-
ing claim wherein the second contact means of
said external shield is cantilevered from a portion
of the external shield generally adjacent the back
thereof.

12. A DIN connector as claimed in any preced-
ing claim wherein the second contact means of the
external shield comprises means for engaging the
shield of the DIN connector plug for increasing the
forces required to unmate the DIN connector plug
from the miniature DIN connector.

13. A DIN connector as claimed in any preced-
ing claim wherein said second contact means in-
cludes a depression in the external shield extend-
ing through the external shield aperture and con-
tacting a conductive shield of a DIN plug to provide

_an electrical path from a conductive shieid of a DIN

plug to the external shield of the DIN connector.

14, A DIN connector as claimed in claim 13
wherein the depression has a substantially flat sur-
face penetrating the internal shield aperture to con-
tact a conductive shield of -a DIN plug in the
internal shield aperture along a line of contact
extending from the front end of the housing in the
direction of the internal shield aperture.

15. A DIN connector as claimed in any preced-
ing claim wherein (i) the housing includes an exter-
nal shield recess in the front end of the hosing
extending from a side of the external shield, and (i)
the first contact means of the external shield in-
cludes an external shield extension extending from
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the external shield into the external shield recess
and projecting outwardly from the front end of the
housing whereby the external shield extension may
abut a panel adjacent the front end of the DIN
connector.

16. A DIN connector as claimed in claim 15
wherein (i) the housing includes an internal shield
recess extending from the internal shield aperture
in the front end of the housing, and (i) the DIN
connector further comprises an internal shieid
mounted in the internal shield aperture and having
a slot aligned with the external shield aperture and
an internal shield extension extending into the inter-
nal shield recess and projecting outwardly from the
front end of the housing.

17. A DIN connector as claimed in claim 16
wherein (i) the housing includes a second external
shield recess in the front end of the housing ex-
tending from a side of the external shield, and (i)
the first contact means of the external shield in-
cludes a second external shield extension extend-
ing from the external shield into the second exter-
nal shield recess and projecting outwardly from the
front end of the housing.

18. A DIN connector as claimed in claim 17
wherein (i) the housing includes a second internal
shield recess in the front end of the housing ex-
tending from the internal shield aperture in the front
end of the housing, and (i) the internal shield
includes a second internal shield extension extend-
ing into the second internal shield recess and pro-
jecting outwardly from the front end of the housing.

19. A DIN connector as claimed in claim 18
wherein (i) the first contact means of the external
shield includes board contact portions extending
from the external shield beyond the bottom of said
housing, (ii) the housing includes an internal shield
channel generally adjacent the rear thereof and
extending from the internal shield aperture to the
bottom of the housing, (iii) the internal shield in-
cludes a board contact portion extending in said
internal shieid channe! and beyond the bottom of
said housing, and (iv) the base has an aperture
extending therethrough to receive the internal
shield board contact portion whereby the internal
and external shields may be electrically connected
to ground by contact with a conductive panel abut-
fing the front end of the DIN connector or connec-
tion to the internal and external shield board con-
tact portions.
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