a’ European Patent Office

Europaisches Patentamt ‘ ‘llm

Office européen des brevets @) Publication number: 0 370 833 B1
@) EUROPEAN PATENT SPECIFICATION
Date of publication of patent specification : @) Int. c1.5: HO1R 13/658

19.04.95 Bulletin 95/16
@ Application number : 89312284.6

22 Date of filing : 27.11.89

Miniature circular din connector.

EP 0 370 833 B1

Priority : 22.11.89 US 440570 @2 Inventor : Dixon, Daniel A.
25.11.88 US 275818 1532 E. Bailey Road
14.02.89 US 310979 Naperville lilinois 60565 (US)

Inventor ;: Lee, Hsin
6 S, 001 Steeple Run Drive
Date of publication of application : Naperville lllinois 60540 (US)

30.05.90 Bulletin 90/22 Inventor : Zielke, Henry
265 Carnation Lane

Hoffmann Estates lllinois 60195 (US)
Publication of the grant of the patent : Inventor : Mysiak, Eugene J.

19.04.95 Bulletin 95/16 646 Jonquil
Lisle Illinois 60532 (US)

Inventor : Brunker, David Lawrence

Designated Contracting States : 2310 Weatherford Lane
DE FRGB IT Naperville lllinois 60565 (US)
References cited : Representative : Greenwood, John David et al
EP-A- 0 118 168 Graham Watt & Co.
DE-A- 2 733 634 Riverhead
DE-B- 1 515 850 Sevenoaks Kent TN13 2BN (GB)

US-A- 4 637 669

Proprietor : MOLEX INCORPORATED
2222 Wellington Court
Lisle lllinois 60532 (US)

Note : Within nine months from the publication of the mention of the grant of the European patent, any
person may give notice to the European Patent Office of opposition to the European patent granted.
Notice of opposition shall be filed in a written reasoned statement. It shall not be deemed to have been
filed until the opposition fee has been paid (Art. 99(1) European patent convention).

Jouve, 18, rue Saint-Denis, 75001 PARIS



1 EP 0 370 833 B1 2

Description

Miniature circular DIN connectors are employed
with computers, audio equipment, video equipment
and other electrical components to enable the con-
nection of one such component to another. Miniature
circular DIN connectors comprise a plurality of pin or
socket terminals which are mounted in a nonconduc-
tive 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
mounted 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 plug on its opposed end for
electrical mating to a miniature circular DIN connector
in a related electrical component. In this manner, for
example, the keyboard or mouse of a personal com-
puter may be joined to the central processing unit
thereof. The number and arrangement of pins or sock-
ets in the miniature circular DIN connector can vary,
with most DIN connectors having between three and
nine terminals therein. The particular arrangement of
terminals 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 recep-
tacles will include. terminals having solder tails, sur-
face mountable contacts or other such contact means
for making electrical connection to appropriate con-
ductive portions of the circuit board. The very high cir-
cuit density on the board requires extremely accurate
positioning of the board contact means of each termi-
nal to ensure that the circuits are properly completed
by the DIN connector. This accuracy becomes both
more difficult and more important as the circuit den-
sity increases and as the DIN connector size decreas-
es.

Government agencies maintain strict EMI stan-
dards to ensure that electromagnetic energy generat-
ed by cables and electrical equipment does not inter-
fere with other electrical equipment or telecommuni-
cations equipment. The United States Federal Com-
munications Commission maintains rigid standards to
control the levels 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 connectors are
often mounted covering an opening in the shielding of
the electronics for which the connector provides ex-
ternal connections. The DIN connector may allow EMI
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from the electronics to pass through the connector
opening if the connector is inadequately shielded.
DIN connectors may cause the cable shielding of an
attached cable to emit EMI if the shielding is not prop-
erly grounded through the DIN connector.

The circuit density in virtually all electrical com-
ponents has dramatically increased in recent years
due to a general reduction in the size of the compo-
nents and/or an increase in the complexity of the cir-
cuitry. The greater circuit density has required corre-
spondingly smaller electrical connectors of all sorts,
including the miniature circular DIN connectors. Fur-
thermore, the increased circuit density in the vicinity
of electrical connectors has substantially reduced the
options available for achieving certain functions such
as controlling EMI. Additionally, the smaller electrical
connectors required by the increased circuit densities
have made it extremely difficult to provide socket ter-
minals that can exert acceptable contact pressure
while simultaneously exhibiting adequate resiliency
after several connections and reconnections. In this
regard, it should be realized that miniature circular
DIN connectors used in currently marketed comput-
ers may define a cube of only approximately 1.25 cm
square (0.50 inch square) within which 3-9 terminals
and the necessary EMI shields are disposed. The 3-
9 terminals within this 1.25 cm square (0.50 inch
square) DIN connector may be required to exert nor-
mal mating contact forces of between 50-100 grams
per contact, and may be required to perform satisfac-
torily after repeated mating and unmating operations.

An extremely effective miniature terminal that
can be incorporated into a miniature circular DIN con-
nector is disclosed in EP-A-0 363 170. EP-A-0 363
170, however, does not specifically address struc-
tures for dealing with EMI in miniature DIN connec-
tors. Similarly, EP-A-0 363 170 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-
A-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 mat-
ing shield on a plug. No outer shield for the connector
housing is provided in US-A- 4,493,525. However, in
certain embodiments, a front shield extends entirely
across the front face of the connector. All embodi-
ments of the ground terminal and front shield dis-
closed in US-A- 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 to the circuit
board or chassis to which one surface of the connec-
tor is mounted. Structures very similar to those
shown in certain embodiments of US-A- 4,493,525
are also shown in DE-B- 1,515,850 which was pub-
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lished on January 2, 1970 and in DE-A- 2,733,634
which was published on February 8, 1979.

Another DIN connector which employs an EMI
shield is shown in US-A- 4,637,669 which issued to
Tajima on January 20, 1987. The connector of US-A-
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 receive 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 elliptical
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 annu-
lar contact is due to deforming the opposing sheet
metal sections of the annular contact by the plug
shield. The DIN connector shown in US-A- 4,637,669
further includes an external shield which is electrical-
ly and mechanically connected to the annular internal
contact of the connector. The external shield is con-
structed to extend across the top of the DIN connector
housing, down two opposed side walls of the housing
and into proximity to the circuit board. Both the annu-
lar contact and the external shield of US-A- 4,637,669
electrically connect to ground only by terminals ex-
tending from the base which is mountable to a circuit
board. The three-sided external shield of US-A-
4,637,669 and the annular internal contact connected
thereto are intended to function primarily as a single
effective EMI shield.

Many DIN connectors with EMI shielding are con-
structed 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 electrical
component to which the DIN connector is mounted. In
many such situations, the EMI shield intended to
shield the cable/DIN connector interface will actually
function as an antenna that will generate rather than
suppress the greaterlevels of EMI generated from the
electrical component to which the DIN connector is
mounted.

It is an object of the subject invention to provide
an improved DIN connector.

US-A-4,637,669 discloses connector according
to the preamble of claim 1. The present invention is
characterised by the features of the characterising
portion of claim 1.

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 con-
nector plug and a board mounting face for mounting
to a circuit board, panel or the like. The miniature DIN
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connector may define a generally rectilinear struc-
ture comprises a nonconductive molded housing hav-
ing a plurality of terminals mounted therein. The ter-
minals mounted in the housing of the miniature DIN
connector may comprise pin-receiving contact por-
tions which are constructed to mate with correspond-
ing pins on a DIN plug. In particular, the terminals may
be elastically supported dual cantilever beam pin-re-
ceiving terminals as disclosed in co-pending Applica-
tion Serial No. 225,001, and as described and illu-
strated further herein. Each terminal may comprise
board contact means, such as solder tails, for extend-
ing to conductive portions of the circuit board. The
housing may comprise channel means for positively
positioning the board contact means of each respec-
tive terminal. The housing may further be constructed
to permit connection between the external shield and
the shield of the DIN connector plug.

An annular conductive EMI shield may be mount-
ed in the housing to extend from the mating face of
the connector and substantially surround the pin-re-
ceiving contact portions of the terminals therein. The
annular internal EMI shield is constructed for electri-
cally contacting a corresponding shield on a DIN plug
to be mated with the subject miniature circular DIN
connector. The annular internal shield may comprise
means for engaging the shield of the DIN connector
plug and thereby increasing the forces required for
disconnection or unmating. The annular internal EMI
shield comprises contact means for grounding the an-
nular 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 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 annu-
lar internal shield may further be formed to include an
opening permitting direct electrical connection be-
tween the external shield and the shield of a mateable
DIN connector plug.

The miniature circular DIN connector of the sub-
ject invention may further comprise a nonconductive
base which is engageable with the housing. The base
may comprise aperture means for receiving the board
contact means of the respective terminals which are
to be electrically connected to conductive areas on a
circuit board. The aperture means in the base may co-
operate with the channel means of the housing for
positively and accurately positioning the board con-
tact means of each terminal. 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 sold-
er tails or other such board contact means of the ter-
minals with the apertures in the base. In particular,
the base may comprise a generally upstanding back
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wall against which portions of the housing may be
slidably advanced. The base may also comprise resil-
ient latch means for lockingly retaining the housing
thereto. The latch means may comprise ramps which
are operative to both guide the housing into proper
alignment and to facilitate the deflection of the resil-
ient 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 connector. In this re-
gard, the top of the miniature DIN connector is de-
fined as the portion thereof 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 op-
posed sides, therefore, extend substantially continu-
ously between the mating and back faces of the min-
iature DIN connector. Thus, the external shield sub-
stantially defines the external surface area of the
connector other than the mating and mounting faces.
The external shield of the subject miniature DIN con-
nector may be formed from a unitary piece metallic
material. The external shield may include contact
means for grounding the external 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 con-
tact a panel abutting the mating face of the connector.
The external shield is electrically connected to the
shield of the DIN connector plug with which the sub-
ject miniature circular DIN connector is mated by a
low impedance connection. In particular, the external
shield may comprise deflectable connecting means
which is disposed to be contacted by the shield of the
DIN connector plug upon mating. The deflectable
connecting means may be disposed to extend
through apertures or slots in the housing and annular
internal shield of the miniature circular DIN connector.
Preferably, the deflectable contact means will contact
the shield of the connector plug to form a large contact
area and exert a significant force to form a low impe-
dance electrical connection from the external shield
to the shield of the DIN connector plug. The deflect-
able connecting means may comprise means for en-
gaging the shield of the DIN connector plug to in-
crease the forces required for disconnection or un-
mating.

Some ways of carrying out the present invention
will now be described in detail by way of example with
reference to drawings which show various specific
embodiments.
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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 housing of
the subject DIN connector.

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

FIG. 4 is afront elevational 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 contact por-
tion of a terminal for use in the DIN connector.

FIG. 8 is a side elevational view of an internal
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 assem-
bled DIN connector.

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

FIG. 14 is a bottom plan view of the assembled
DIN connector.

FIG. 15 is a side elevational view of the assem-
bled DIN connector.

FIG. 16 is a partial cross-sectional view similar to
FIG. 13 but showing alternate external and internal
shields.

FIG. 17 is a cross-sectional view similar to FIG.
16 but showing a second alternate construction 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 alter-
nate construction for an external shield.

FIG. 20 is a side elevational view of an annular in-
ternal 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 alter-
nate embodiment of the external shield with means
on the external shield for engaging the shield of a DIN
connector plug.

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

FIG. 23 is a front elevation view of the external
shield of the subject DIN connector including the con-
struction of FIG. 22.

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

FIG. 25 is a perspective view of a housing having
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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 recesses
in the front face of the housing.

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

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

DETAILED DESCRIPTION OF THE ILLUSTRATED
EMBODIMENTS

The miniature circular DIN connector receptacle
20 shown in Figs. 1 and 12-15 comprises a housing
22 which is unitarily molded from a nonconductive
plastics material. The housing 22 comprises a plural-
ity of through apertures for receiving the pin-receiving
contact portions of electrically conductive terminals
24, and a corresponding plurality of channels for re-
ceiving the solder tails 25 of the terminals 24. The ter-
minals 24 and the terminal receiving structures on the
housing 22 are described and illustrated in detail be-
low. 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
generally annular conductive internal shield 26 which
is dimensioned to substantially surround the pin-re-
ceiving contact portions of the terminals 24, provide
a ground reference contact for electrical signals, and
provide appropriate EMI shielding at the interface be-
tween the terminals 24 of the miniature circular DIN
connector 20 and the corresponding pin terminals of
a mateable DIN plug (not shown). The annular inter-
nal 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 nonconduc-
tive plastic material which preferably, but not neces-
sarily, is the same material from which the housing 22
is molded. As explained and illustrated further below,
the base comprises an array of apertures extending
therethrough for receiving and positively positioning
the solder tails 25 of the terminals 24 through mount-
ing apertures in the circuit board.

The miniature DIN connector 20 further compris-
es a conductive external shield 32 which surrounds
four external sides of the assembled housing 22 and
base 30 to provide further EMI shielding, and in par-
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ticular shielding from EMI generated by the electrical
component to which the miniature circular DIN con-
nector 20 is mounted. The external shield 32 also pro-
vides an RF ground for the shield of a mateable DIN
plug (not shown) to which the external shield is elec-
trically connected by a low impedance contact 57.
The external shield 32 comprises 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 an-
other. Rather, the internal and external shields 26 and
32 are separated by the housing 22 and base 30 to
perform separate but supplementary shielding func-
tions 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 plurality of terminal mounting apertures 40a-h
extend entirely through the housing 22 from the rear
face 34 thereof to the front mating face 35. Each
mounting aperture 40a-h intersects the front mating
face 35 of the housing 22 at a substantially circular
mating aperture 42a-h having a tapered lead-in to fa-
cilitate the mating of a DIN plug with the miniature cir-
cular DIN connector 20. The rearward portion of the
mounting apertures 40a-h are depicted in FIG. 2 as
being of generally rectangular cross section. The rec-
tangular 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 configur-
ations and dimensions for the terminal-receiving
apertures 40a-h may be desired for terminals of other
configurations. The apertures 40a-h include 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 com-
municate respectively with the terminal-receiving
apertures 40a-h. The channels 46a-h are dimen-
sioned and located to receive and guide the solder
tails 25 extending from the respective terminals 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 depending upon the par-
ticular channel 46a-h for which they are intended. As
depicted in FIG. 2, the channels 46d, 46f, 46g and 46h
may be at a first distance from the rear face 34 of ap-
proximately 0.051 cm (0.020 inch), while the chan-
nels 46a, 46b, 46¢ and 46e may be at a second dis-
tance from the rear face 34 of approximately 0.097 cm
(0.038 inch). Thus, the different positions of the chan-
nels 46a-h enable the solder tails 25 of the terminals
24 to define two parallel spaced apart rows which
may be selectively connected to electrically conduc-
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tive areas on the printed circuit board. The alignment
of the solder tails enabled by the channels 46a-h en-
sures 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 terminals 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 ex-
plained below, to prevent top-to-bottom movement of
the terminals 24 relative to the housing 22, while the
channels 46 engage the tails 25 to prevent side-to-
side movement.

The housing 22 further comprises a generally an-
nular 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 connec-
tor 20 is further illustrated in FIGS. 4-6. More partic-
ularly, the base 30 comprises a bottom wall 56 for
mounting generally adjacent a printed circuit board,
panel or the like. The bottomwall 56 comprises stand-
offs 58 to enable the major portion of the DIN connec-
tor 20 to be in slightly spaced relationship to the cor-
responding 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 housing 22.
The rear wall 60 also functions to prevent front-to-
rear movement of each terminal 24, thereby keeping
each tail 25 in its associated channel 46 of the hous-
ing 22. Apertures 62a-h extend through the bottom
wall 56 of the base 30 adjacent the rear wall 60 for re-
ceiving the solder tails 25 of the terminals 24 extend-
ing from the channels 46a-h in the housing 22. The
apertures 62a-h each include tapered lead-ins to fa-
cilitate the alignment and guiding of the solder tails
25. The alignment of the solder tails 25 with the aper-
tures 62a-h is further facilitated by the rear wall 60.
The base 30 is further provided with deflectable latch-
es 64 and 66 which are lockingly engageable respec-
tively 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 substantially
as disclosed in EP-A-0 363 170. 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.
Arear end 74 is not completely shown in FIG. 7, but
would include the right angle solder tail 25 as shown
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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 re-
spective channels 46a-h in the housing 22. The rear
end 74 further includes a tab 75 which is slidably re-
ceivable in the slots 44 of the housing 22 to prevent
top-to-bottom movement of the terminal 24 relative to
the housing 22.

The terminal 24, as shown in FIG. 7, includes a
bight portion 80 and a pair of spaced apart upstanding
legs 82 and 84. Cantilevered contact beams 86 and
88 extend forwardly from the legs 82 and 84 respec-
tively 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 resiliently biased away from one an-
other upon insertion of a pin terminal therebetween.
The forward ends of the contact beams 86 and 88 fur-
ther comprise L-shaped linking members 94 and 96
respectively which extend generally perpendicularly
from the cantilevered contact beams 86 and 88 re-
spectively at the front end 72 of the terminal 24. A
generally U-shaped resilient beam support 98 ex-
tends between and connects the linking members 94
and 96. The U-shaped resilient beam support mem-
ber 98 includes a pair of arms 100 and 102 which ex-
tend unitarily from the linking members 94 and 96 re-
spectively and a bight 104 which unitarily connects
the arms 100 and 102. The beam support member 98
is effective to increase the elastic response range of
each beam 86, 88 to a greater outer displacement,
while providing greater normal contact forces against
apin inserted into the terminal 24. Amore detailed de-
scription 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 particularly, the internal shield 26 com-
prises an outwardly flared entrance 106 which con-
forms 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 en-
gagement with corresponding portions of the gener-
ally annular aperture 48 in the housing 22 for receiv-
ing 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 0.041 cm (0.016
inch). The external shield 32 comprises opposed gen-
erally parallel side walls 114 and 116, a top wall 118
extending unitarily between the side walls 114 and
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116 and generally perpendicular thereto and opposed
coplanar back wall portions 120 and 122 which ex-
tend unitarily from the sides walls 114 and 116 re-
spectively and generally orthogonal thereto. The ex-
ternal shield 32 further comprises the low impedance
plug shield contact, generally designated 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
grounding of the external shield 32 to the board on
which the miniature circular DIN connector 20 is
mounted. The external shield 32 also includes locking
detents 128-134 which extend from the side walls 114
and 116 as shown in FIGS. 10 and 11 and which are
engageable with corresponding portions of the hous-
ing 22 to prevent top to bottom and front to rear move-
ment 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. 1, and in its assembled form
in FIGS. 12-15. The miniature circular DIN connector
20 may be assembled by first inserting the terminals
24a-h into the apertures 40a-h respectively in the
housing 22. The solder tails 25a-h on the respective
terminals 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 ap-
paratus. 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 include 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 lateral
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 termi-
nals 24a-h are in general alignment with the aper-
tures 42a-h in the housing for receiving the pin termi-
nals of a DIN plug (not shown) mated with the connec-
tor 20.

The assembly of the miniature circular DIN con-
nector 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 subassembly comprising the
housing 22, the terminals 24a-h and the internal
shield 26 may be mounted to the base 30 such that
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the solder tails 25a-h of the terminals 24a-h respec-
tively 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 aper-
tures 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 hous-
ing 22 by the respective channels 46a-h, thereby en-
suring accurate mounting to the base 30. The move-
ment of the housing 22 toward the base 30 causes the
latches 64 and 66 to be deflected away from one an-
other. Upon complete seating of the base 22 in the
housing 30, the latches 64 and 66 will resiliently re-
turn to their unbiased condition and engage the lock-
ing ledges 50 and 52 respectively of the housing 22.

The external shield 32 is engaged over the as-
sembled housing 22 and base 30 which separate the
internal and external shields 26 and 32 from one an-
other. More particularly, the side walls 114 and 116 of
the external shield 32 will generally abut the sides 38
and 39 of the housing 22 and corresponding 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 60 of the base 30.
Plug shield contact 57 will extend through housing
aperture 55 and between the ends of annular shield
26 so that contact 57 is separated from annular shield
26. The external 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 circular
DIN connector 20 is mounted along three sides of the
DIN connector 20. Top to bottom retention of the ex-
ternal shield 32 on the housing 22 will be achieved by
detents 128 and 130 engaging corresponding recess-
es in the housing 22. Similarly, front to back move-
ment 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 connector
20 can be mounted to a circuit board (not shown) such
that the positively positioned solder tails 25a-h are in-
serted through corresponding apertures in the circuit
board and are electrically connected to specified con-
ductive 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 con-
nected 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
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connectors often provide connection to electronics
which are contained in a shielded enclosure. 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 plug (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 providing a minimum path
direct connection between the plug and the external
shield of the DIN connector. Effective versions of this
direct minimum path connection between the exter-
nal shield 32 and the DIN connector plug are descri-
bed in the following 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 in-
ternal shield 26 shown therein is provided with along-
itudinally extending 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 depicted
in FIGS. 16-24 comprise the annular external shield
26 as illustrated in FIG. 1 with the longitudinally ex-
tending slot 27 adjacent the top thereof. The specific
embodiments of aperture 55 and contact 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 fur-
ther 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 deflectable con-
tact 238 is selected to ensure that the contact 238 pro-
vides a direct minimum path connection between the
external shield 232 and the shield of a DIN connector
plug (not shown) when the plug is mated with the min-
iature circular DIN connector 220.

FIG. 17 shows another alternate miniature circu-
lar 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 longer than the comparable aperture
237 depicted in FIG. 16 above. The DIN connector
320 further comprises an external shield 332 with a
top wall 318 having a deflectable contact 338 canti-
levered from a rearward location 340 on the external
shield 332, and toward the front of the external shield
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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 connec-
tor 320. The bent configuration of the contact surface
342 of the deflectable contact 338 is intended to as-
sure a smooth entry of the DIN connector plug 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 deflection
substantially about the contact point 342, thereby
achieving the high normal contact force. This interac-
tion between the deflectable contact 338 and the
shield of the mateable DIN connector plug will effec-
tively and desirably increase the force required for
disconnection or unmating. It will be appreciated that
this construction also achieves a substantially mini-
mal path length between the external shield 332 and
the shield of the DIN connector plug, with the mini-
mum path length being defined between contact sur-
faces 342 and 344 of the deflectable contact 338. The
miniature circular DIN connector 420 shown in FIG.
18 includes a housing 422 similar to the housings de-
picted in FIGS. 16 and 17. More particularly, the
housing 422 includes a top wall 436 having an aper-
ture 437 formed centrally therein. The external shield
432 includes a top wall 418 having a contact 438 ex-
tending unitarily from the front 440 of the external
shield 432. The contact 438 is disposed to extend into
the slot 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 ex-
plained in the preceding paragraph, high contact for-
ces can be developed between the deflectable con-
tact 438 and the shield of the mateable DIN connector
plug. These high contact forces can achieve the de-
sirable effect of increasing the forces required  for
unmating. Additionally, the construction of the con-
tact 438 depicted in FIG. 18 achieves a substantially
minimal path length between the external shield 432
and the shield of the DIN connector plug.

FIGS. 19 and 20 show still a further embodiment
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 de-
flectable contact 538 is cantilevered 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
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a second contact surface 544 for contacting the top
wall 518 of the external shield 532. As with the previ-
ously described embodiments, the deflectable con-
tact 538 will achieve high contact forces against the
DIN 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 sur-
face 542 for further increasing the required disen-
gagement force for unmating 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 extend-
ing from the rear of the housing. Additionally, an an-
nular 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 connec-
tor plug.

FIG. 21 shows still a further embodiment of the
miniature circular DIN connector identified generally
by the numeral 620. In particular, the housing 622 of
the DIN connector 620 comprises a top wall 636 hav-
ing an aperture 637 which is centrally disposed 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 in-
ternal shield 26. The deflectable 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 corresponding structure on the mateable
DIN connector plug to increase the disengagement
force required for unmating. It will be appreciated that
the embodiment of the external shield 63 depicted in
FIG. 21 provides a substantially minimum path be-
tween 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 maxi-
mum surface area for the external shield 632.

Figures 22, 23, and 24 show a still further em-
bodiment of the miniature circular DIN connector
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 dis-
posed and spaced from both the front and rear of the
housing 822. The external shield 832 includes a top
wall 818 having a continuous depression that defines
a very stiff dimple contact 838 extending from the top
818 of the shield 832 through the slot 27 in the annular
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internal shield 26. The dimple contact 838 has a cen-
tral contact surface 842 extending within the slot 27
of the internal shield 26 without contacting internal
shield 26. The contact surface 842 has a substantial
length distal from external shield 832 and extending
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 plane par-
allel 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 insertion of a DIN connec-
tor plug will be a result of deflection of the top wall
818. A high normal contact 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, ex-
ternal shield 930, and internal shield 960 of a still fur-
ther embodiment of the miniature circular DIN con-
nector. As shown in these figures, this embodiment 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 re-
cesses 902, 904 extend from the sides and top of the
housing 900 into the front face 912.

Referring now to Figure 26, the external shield
930 has external shield extensions 932, 934 extend-
ing into the front face recesses, 902, 904 respective-
ly, 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 respectively, in the front
face 912 of the housing 900. The internal shield ex-
tensions 962, 964 and external shield extensions 932,
934 extend about 0.0076 cm (0.003 inches) beyond
the front face 912 of the housing 900. Preferably, the
extensions 962, 964, 932, 934 abut and electrically
contact a conductive grounding chassis panel (not
shown) within which the DIN connector is mounted.
The internal 960 and external 930 shields of this em-
bodiment 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 increase
the force required for unmating to more positively pre-
vent unintentional disengagement of the DIN connec-
tor plug from the miniature circular DIN connector de-
scribed and illustrated above. Certain embodiments
of the direct connection between the external shield
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of the miniature circular DIN connector and the mate-
able DIN connector plug can increase the forces re-
quired for unmating. In alternate embodiments or- va-
riations of the above described embodiments, the
mateable surfaces of the shield on the DIN connector
plug and the annular internal shield of the miniature
circular DIN connector can be appropriately config-
ured to increase the forces required for unmating. In
particular, Fig. 28 shows a DIN connector plug 700
having a generally annular shield 702. The annular
shield 702 is characterized by outwardly extending
pimples 704 formed therein. The DIN connector plug
is mateable with a corresponding miniature circular
DIN connector as described and illustrated above.
However, the mateable miniature circular DIN con-
nector comprises an annular internal shield 726 hav-
ing apertures 728 disposed and dimensioned to en-
gage the pimples 704 on the DIN connector plug 700.
The engagement of the pimples 704 with the aper-
tures 728 will require increased unmating forces
which will substantially prevent accidental unmating.
Alternatively, the DIN connector plug could be provid-
ed with a pimple 706 disposed and dimensioned to
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 shield 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 positive-
ly receiving and retaining electrical terminals therein.
The housing is lockingly engageable with a base,
which in turn is mountable to a circuit board. An inter-
nal 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 connectable 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 impe-
dance connection to an RF ground. The connection of
the external shield to the DIN connector plug is ach-
ieved through slots or apertures in the housing and
the internal shield of the miniature circular DIN con-
nector.

The miniature circular DIN connector can be
manufactured with various different numbers of ter-
minals mounted therein. The terminals illustrated and
described above are extremely effective, but advan-
tages of the miniature circular DIN connector can be
achieved with other terminal designs. The contact ex-
tending 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.
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The miniature circular DIN connector receptacles
described with reference to the drawings have en-
hanced EMI shielding. They have a low impedance
connection from the shielding contact of a plug insert-
ed in a DIN connector to an RF ground. The connec-
tors are effective in shielding EMI generated by both
the cable/connector interface and by the electrical
component to which the DIN connector is mounted.
The connectors can be manufactured in a very small
size while still providing acceptable contact forces
and an ability to repeatedly connect and disconnect.
The connectors accurately position the board contact
means of the terminals therein. The external shield
provided may substantially cover the external surface
area of the connector. 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. Electri-
cal ground connection for the shielding of the connec-
tor is provided via contacts on a surface of the con-
nector.

Claims

1. A miniature circular DIN connector receptacle
(20) for mounting to a circuit board and for receiv-
ing a DIN connector plug having a shield extend-
ing thereabout, said DIN connector receptacle
(20) including:

a nonconductive housing (22) having a
mating face (35) adapted to receive the connec-
tor plug, a bottom face (37), a plurality of further
external faces (34,36,38,39), an internal shield
aperture (48) adjacent said mating face (35) for
receiving an internal shield (26) of said DIN re-
ceptacle (20) as well as a portion of the shield of
the DIN plug;

a plurality of conductive terminals (24)
mounted in said housing (22);

a conductive internal shield (26) mounted
in said internal shield aperture (48) and including
first contact means (28) for grounding said inter-
nal shield (26) to ground circuitry on the circuit
board; and

a conductive external shield (32) having a
plurality of walls (114,116,118,120,122) substan-
tially surrounding a number of the further exter-
nal faces (34,36,38,39) of said housing (22) and
second contact means (33,124) for grounding
said external shield (32) to ground circuitry on the
circuit board, characterized in that:

said housing has a channel (237,337,
437,637) between one of said further external
faces (236,336,436,636) and said internal shield
aperture (48); and

said external shield (32) has third contact
means (238,338,438,538,638,838) extending
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through said channel (237,337,437,637) and into
said internal shield aperture (48) for directly con-
tacting said shield of the DIN plug when the plug
is mated with the receptacle (20).

A miniature circular DIN connector as claimed in
claim 1 wherein said internal shield aperture (48)
extends generally around mating portions (86,88)
of the conductive terminals (24) and said external
shield (32) defines at least three external sides of
the miniature circular DIN connector (20).

A miniature circular DIN connector as claimed in
any preceding claim further including an insula-
tive base (30) having an array of apertures (62a-
h) extending there-through for receiving board
contact portions (25) of the terminals (24), the
base (30) being adapted to be mounted adjacent
the circuit board and having means (64,66) for
lockingly engaging the housing (22) to the base
(30).

A miniature circular DIN connector as claimed in
any preceding claim wherein the external shield
(32) extends generally into proximity to the bot-
tom face (37) of said housing (22), such that said
external shield (32) extends generally into abut-
ting relationship with a board to which said DIN
connector (20) is mounted.

A miniature circular DIN connector as claimed in
any preceding claim wherein said housing (22) is
of generally rectangular parallelepipedic config-
uration and comprises a top wall (36) extending
generally parallel to the bottom face (37) of said
housing (22), a pair of opposed generally parallel
side walls (38,39) and a back wall (34) extending
generally parallel to the bottom face (37) of said
housing (22), said external shield (32) generally
conforming to the shape of said housing (22), and
comprising a top wall (118), a pair of opposed
generally parallel side walls (114,116) extending
generally orthogonally from said top wall (118)
and a back wall (120,122) extending generally or-
thogonally from said top wall (118) and side walls
(114,1186), said third contact means extending
through the channel (55) in the housing (22) for
contacting the shield of the DIN connector plug
mated with the miniature DIN connector (20).

A miniature circular DIN connector as claimed in
any preceding claim wherein said external shield
(32) and said internal shield (26) are electrically
and mechanically separate from one another pri-
or to mounting on a circuit board.

A miniature circular DIN connector as claimed in
any preceding claim wherein said external shield
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(32) defines four external sides of said DIN con-
nector (20), said DIN connector (20) comprising
a receptacle of generally rectangular parallelepi-
pedic configuration having a top (118), a bottom
(37), opposed sides (114,116), a back (120, 122)
and a mating face (35) for mating with a DIN con-
nector plug, said external shield (32) substantial-
ly defining both opposed sides (114,116), the top
(118) and the back (120,122) of said DIN connec-
tor (20).

A miniature circular DIN connector as claimed in
any preceding claim wherein the third contact
means (238) of said external shield comprises a
deflectable contact arm (238) stamped from the
portion of said external shield (32) adjacent the
top (36) of said housing (22) and cantilevered
therefrom into contact with the shield of the DIN
connector plug mated with the miniature DIN con-
nector (20).

A miniature circular DIN connector (20) as
claimed in any preceding claim wherein those
portions of said external shield surrounding the
further external faces of the housing are substan-
tially continuous, and wherein the third contact
means (238) of said external shield (32) is a de-
flectable contact arm (238) cantilevered from the
top (218) of said external shield (232).

A miniature circular DIN connector as claimed in
any preceding claim wherein the third contact
means (238,438) of the external shield (232) is
cantilevered from a portion of the external shield
(232,432) generally adjacent the front mating end
(35) of the connector (20).

A miniature circular DIN connector as claimed in
any one of claims 1 to 9 wherein the third contact
means (338,342) of said external shield is canti-
levered from a portion of the external shield (332)
generally adjacent the back thereof.

A miniature circular DIN connector as claimed in
any preceding claim wherein the third contact
means (338,438,538) of the external shield (432)
comprises means (344,444,544) which prevent,
during engaging of the shield of the DIN connec-
tor plug, an easy resilient deformation of said
third contact means, so to increase the forces re-
quired to unmate the DIN connector plug from the
miniature DIN connector (20).

A miniature circular DIN connector as claimed in
any preceding claim wherein said third contact
means (838) includes a depression in the exter-
nal shield (832) extending through the external
shield aperture (27) and contacting a conductive
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shield of a DIN plug to provide an electrical path
from a conductive shield of a DIN plug to the ex-
ternal shield (852) of the DIN connector (20).

A miniature circular DIN connector as claimed in
claim 13 wherein the depression has a substan-
tially flat surface (842) penetrating the internal
shield aperture (27) to contact a conductive
shield of a DIN plug in the internal shield aperture
(27) along a line of contact extending from the
front end (35) of the housing (22), in the direction
of the internal shield aperture (27).

A miniature circular DIN connector as claimed in
any preceding claim wherein: (i)-the housing
(900) includes at least an external shield recess
(902,904) in the front end (912) of the housing ex-
tending from a side and top of the housing and
(ii)-the external shield (930) includes at least a
further contact means in the form of an external
shield extension (932, 934) extending from the
external shield into said external shield recess
(902,904) and projecting outwardly from the front
end (912) of the housing (900), whereby the ex-
ternal shield extension (932,934) may abut a pan-
el adjacent the front end of the DIN connector.

A miniature circular DIN connector as claimed in
claim 15 wherein: (i)-the housing (900) includes
at least an internal shield recess (906,908) ex-
tending from the internal shield aperture (910) in
the front end (912) of the housing (900), and (ii)-
the internal shield (960) mounted in the internal
shield aperture (910) has a slot aligned with the
channel between one of the external faces and
the internal shield aperture and at least an inter-
nal shield extension (962,964) extending into said
internal shield recess (906,908) and projecting
outwardly from the front end (35) of the housing
(900).

A miniature circular DIN connector as claimed in
claim 16 wherein: (i)-the housing (900) includes
a second external shield recess in the front end
of the housing extending from a side and to so of
the housing, and (ii)-the external shield includes
a second external shield extension extending
from the external shield into said second external
shield recess and projecting outwardly from the
front end of the housing.

A miniature circular DIN connector as claimed in
claim 17 wherein: (i)-the housing includes a sec-
ond internal shield recess in the front end (912)
of the housing extending from the internal shield
aperture (910) in the front end of the housing, and
(ii)-the internal shield includes a second internal
shield extension extending into said second inter-
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22

nal shield recess and projecting outwardly from
the front end of the housing.

Patentanspriiche

1.

Miniatur-DIN-Rundverbindersteckdose (20) zur
Anbringung an einer Leiterplatte und zur Aufnah-
me eines DIN-Verbindersteckers mit einer sich
um diesen erstreckenden Abschirmung, wobei
die DIN-Verbindersteckdose (20) versehen ist mit

einem nichtleitenden Gehéuse (22) mit ei-
ner Kopplungsseite (35) zur Aufnahme des Verbin-
dersteckers, einer Unterseite (37), einer Mehrzahl
weiterer AuRenseiten (34,36,38,39), einer Innen-
abschirmungséffnung (48) angrenzend an die
Kopplungsseite (35) zur Aufnahme einer Innen-
abschirmung (26) der DIN-Steckdose (20) sowie
eines Bereiches der Abschirmung des DIN-
Steckers,

einer Mehrzahl im Gehduse (22) montier-
ter leitender Anschliisse (24),

einer leitenden Innenabschirmung (26),
die in der Innenabschirmungséffnung (48) ange-
bracht ist und eine erste Kontakteinrichtung (28)
zur Erdung der Innenabschirmung (26) an einem
Erdstromkreis der Leiterplatte aufweist, und

einer leitenden Aufenabschirmung (32)
mit einer Mehrzahl von eine Anzahl der weiteren
AuBenseiten (34,36,38,39) des Gehduses (22)
im wesentlichen umgebenden Wanden (114,116,
118,120,122) und einer zweiten Kontakteinrich-
tung (33,124) zum Erden der AuRenabschirmung
(32) an einem Erdstromkreis der Leiterplatte, da-
durch gekennzeichnet, da

das Gehéuse einen Kanal (237,337,437,
637) zwischen einer der weiteren Auflenseiten
(236,336,436,636) und der Innenabschirmungs-
6ffnung (48) aufweist und

die AuRenabschirmung (32) eine dritte
Kontakteinrichtung (238,338,438,538,638,838)
besitzt, die sich durch den Kanal (237,337,
437,637) hindurch und in die Innenabschir-
mungséffnung (48) fir eine direkte Kontaktierung
der Abschirmung des DIN-Steckers, wenn der
Stecker mit der Steckdose (20) gekoppelt ist, hin-
einerstreckt.

Miniatur-DIN-Rundverbinder nach Anspruch 1, bei
demsich die Innenabschirmungséffnung (48) allge-
mein rundum die Kopplungsbereiche (86,88) der
leitenden Anschliisse (24) erstreckt und die Au-
Renabschirmung (32) zumindest drei AulRensei-
ten des Miniatur-DIN-Rundverbinders bildet.

Miniatur-DIN-Rundverbinder nach einem beliebi-
gen vorhergehenden Anspruch, ferner mit einer
Isolierbasis (30) mit einer Anordnung von sich
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durch diese zur Aufnahme von Leiterplattenkon-
taktbereichen (25) der Anschliisse (24) hindurch-
erstreckenden Offnungen (62a-h), wobei die Ba-
sis (30) angrenzend an die Leiterplatte montier-
bar ist und eine Einrichtung (64,66) fir einen Ver-
riegelungseingriff des Gehauses (22) mit der Ba-
sis (30) aufweist.

Miniatur-DIN-Rundverbinder nach einem beliebi-
gen vorhergehenden Anspruch, bei dem sich die
AuBenabschirmung (32) allgemein nahe der Un-
terseite (37) des Gehauses (22) erstreckt, derart,
daf} die Aulenabschirmung (32) allgemein in ei-
nem StoRverhdaltnis mit einer Leiterplatte ver-
|&uft, an der der DIN-Verbinder (20) montiert ist.

Miniatur-DIN-Rundverbinder nach einem beliebi-
gen vorhergehenden Anspruch, bei dem das Ge-
héuse (22) eine rechteckige parallelepipedische
Grundform besitzt und eine allgemein parallel zur
Unterseite (37) des Gehauses (22) verlaufende
Oberwand (36), ein Paar gegeniiberliegender all-
gemein paralleler Seitenwénde (38,39) und eine
allgemein parallel zur Unterseite (37) des Geh&u-
ses (22) verlaufende Riickwand (34) aufweist,
wobei die Aullenabschirmung (32) allgemein der
Form des Gehduses (22) entspricht und eine
Oberwand (118), ein Paar gegeniberliegender
allgemein paralleler Seitenwénde (114,116), die
allgemein rechtwinklig zur Oberwand (118) ver-
laufen, und eine Rickwand (120,122), die allge-
mein rechtwinklig zur Oberwand (118) und zu
den Seitenwénden (114,116) verlauft, umfalt
und wobei sich die dritte Kontakteinrichtung
durch den Kanal (565) im Gehéause (22) zur Kon-
taktierung der Abschirmung des mit dem Minia-
tur-DIN-Verbinder (20) gekoppelten DIN-Verbin-
dersteckers hindurcherstreckt.

Miniatur-DIN-Rund-Verbinder nach einem belie-
bigen vorhergehenden Anspruch, bei dem die
AuBenabschirmung (32) und die Innenabschir-
mung (26) elektrisch und mechanisch voneinan-
der vor der Montage an einer Leiterplatte ge-
trennt sind.

Miniatur-DIN-Rundverbinder nach einem beliebi-
gen vorhergehenden Anspruch, bei dem die Au-
Renabschirmung (32) vier Aullenseiten des DIN-
Verbinders (20) bildet, der DIN-Verbinder (20) eine
Steckdose von rechteckiger parallelepipedischer
Grundform mit einer Oberseite (118), einer Unter-
seite (37), gegeniiberliegenden Seiten (114,1186),
einer Riickseite (120,122) und einer Kopplungs-
seite (35) fir eine Kopplung mit einem DIN-Ver-
binderstecker umfaflt und die AuRenabschir-
mung (32) im wesentlichen beide gegeniiberlie-
gende Seiten (114,1186), die Oberseite (118) und

10

15

20

25

30

35

40

45

50

55

13

10.

1.

12.

13.

24

die Riickseite (120,122) des DIN-Verbinders (20)
bildet.

Miniatur-DIN-Rundverbinder nach einem beliebi-
gen vorhergehenden Anspruch, bei dem die drit-
te Kontakteinrichtung (238) der AuRenabschir-
mung einen verbiegbaren Kontaktarm (238) auf-
weist, der aus dem an die Oberseite (36) des Ge-
hauses (22) angrenzenden Bereich der Auen-
abschirmung (32) ausgestanzt ist und von dieser
zum Kontakt mit der Abschirmung des mit dem
Miniatur-DIN-Verbinder (20) gekoppelten DIN-
Verbindersteckers vorkragt.

Miniatur-DIN-Rundverbinder (20) nach einem be-
liebigen vorhergehenden Anspruch, bei dem die-
jenigen Bereiche der AuRenabschirmung, die die
weiteren Aulienseiten des Gehduses umgeben,
im wesentlichen fortlaufend sind, und bei dem
die dritte Kontakteinrichtung (238) der AuRenab-
schirmung (32) ein verbiegbarer Kontaktarm
(238) ist, der von der Oberseite (218) der AufRen-
abschirmung (232) vorkragt.

Miniatur-DIN-Rundverbinder nach einem beliebi-
gen vorhergehenden Anspruch, bei dem die drit-
te Kontakteinrichtung (238,438) der AuRenab-
schirmung (232) von einem allgemein an das vor-
dere Kopplungsende (35) des Verbinders (20) an-
grenzenden Bereich der AuRenabschirmung
(232,432) vorkragt.

Miniatur-DIN-Rundverbinder nach einem der An-
spriiche 1 bis 9, bei dem die dritte Kontakteinrich-
tung (338,342) der Auenabschirmung von ei-
nem Bereich der AuRenabschirmung (332) vor-
kragt, der allgemein an deren Riickseite an-
grenzt.

Miniatur-DIN-Rundverbinder nach einem beliebi-
gen vorhergehenden Anspruch, bei dem die drit-
te Kontakteinrichtung (338,438,538) der Aullen-
abschirmung (432) eine Einrichtung (344,444,
544) umfalt, die beim Eingriff mit der Abschir-
mung des DIN-Verbindersteckers eine leichte
elastische Verformung der dritten Kontaktein-
richtung verhindert, um so die zum Entkoppeln
des DIN-Verbindersteckers vom Miniatur-DIN-
Verbinder (20) erforderlichen Krafte zu erhéhen.

Miniatur-DIN-Rundverbinder nach einem beliebi-
gen vorhergehenden Anspruch, bei dem die drit-
te Kontakteinrichtung (838) eine Eindriickung in
der Aullenabschirmung (832) aufweist, die sich
durch die AuRenabschirmungsdéffnung (27) hin-
durcherstreckt und eine leitende Abschirmung ei-
nes DIN-Steckers kontaktiert, um einen Strom-
weg von einer leitenden Abschirmung eines DIN-
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Steckers zu der Aufenabschirmung (852) des
DIN-Verbinders (20) zu bilden.

Miniatur-DIN-Rundverbinder nach Anspruch 13,
bei dem die Eindriickung eine im wesentlichen
ebene, die Innenabschirmungséffnung (27)
durchdringende Oberflache (842) fiir einen Kon-
takt mit einer leitenden Abschirmung eines DIN-
Steckers in der Innenabschirmungséffnung (27)
entlang einer Kontaktlinie besitzt, die vom vorde-
ren Ende (35) des Gehduses (22) in Richtung der
Innenabschirmungséffnung (27) verlauft.

Miniatur-DIN-Rundverbinder nach einem beliebi-
gen vorhergehenden Anspruch, bei dem (i) das
Gehduse (900) zumindest eine Aulenabschir-
mungsausnehmung (902,904) im vorderen Ende
(912) des Gehéduses aufweist, die von einer Seite
und der Oberseite des Gehduses ausgeht, und
(ii) die AuRenabschirmung (930) zumindest eine
weitere Kontakteinrichtung in Form einer AufRen-
abschirmungsverldngerung (932,934) aufweist,
die sich von der AulRenabschirmung in die AulRen-
abschirmungsausnehmung (902,904) hineiner-
streckt und vom vorderen Ende (912) des Geh&u-
ses (900) nach auBen vorsteht, wodurch die Au-
Renabschirmungsverlangerung (932,934) an ein
an das vordere Ende des DIN-Verbinders an-
grenzendes Paneel anstofRen kann.

Miniatur-DIN-Rundverbinder nach Anspruch 15,
bei dem (i) das Geh&use (900) zumindest eine In-
nenabschirmungsausnehmung (906,908) auf-
weist, die von der Innenabschirmungséffnung
(910) im vorderen Ende (912) des Gehauses
(900) ausgeht, und (ii) die in der Innenabschir-
mungséffnung (910) montierte Innenabschir-
mung (960) einen mit dem Kanal zwischen einer
der AulRenseiten und der Innenabschirmungséff-
nung fluchtenden Schlitz und zumindest eine In-
nenabschirmungsverldngerung (962,964) be-
sitzt, die sich in die Innenabschirmungsausneh-
mung (906,908) hineinerstreckt und vom vorde-
ren Ende (35) des Gehauses (900) nach aulien
vorsteht.

Miniatur-DIN-Rundverbinder nach Anspruch 16,
bei dem (i) das Gehé&use (900) eine zweite Au-
Renabschirmungsausnehmung im vorderen En-
de des Gehauses aufweist, die von einer Seite
und der Oberseite des Gehduses ausgeht, und
(ii) die AuRenabschirmung eine zweite Aulenab-
schirmungsverlangerung besitzt, die sich von
der AuRenabschirmung in die zweite Aulenab-
schirmungsausnehmung hineinerstreckt und
vom vorderen Ende des Gehduses nach auflen
vorsteht.
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18. Miniatur-DIN-Rundverbinder nach Anspruch 17,

bei dem (i) das Gehduse eine zweite Innenab-
schirmungsausnehmung im vorderen Ende (912)
des Gehéauses aufweist, die von der Innenab-
schirmungséffnung (910) im vorderen Ende des
Gehduses ausgeht, und (i) die Innenabschir-
mung eine zweite Innenabschirmungsverldnge-
rung besitzt, die sich in die zweite Innenabschir-
mungsausnehmung hineinerstreckt und vom vor-
deren Ende des Gehauses nach aul3en vorsteht.

Revendications

Réceptacle de connecteur DIN circulaire miniatu-
re (20) destiné a étre monté sur une carte de cir-
cuit et a recevoir un connecteur DIN méale ayant
un écran s'étendant autour de lui, ledit réceptacle
de connecteur DIN (20) comprenant :

un boitier non conducteur (22) ayant une
face de raccordement (35) congue pour recevoir
le connecteur male, une face de dessous (37),
une pluralité d’autres faces externes (34, 36, 38,
39), une ouverture d’écran interne (48) adjacente
a ladite face de raccordement (35) pour recevoir
un écran interne (26) dudit réceptacle DIN (20)
ainsi qu'une portion de I'écran du connecteur DIN
male ;

une pluralité de bornes conductrices (24)
montées dans ledit boitier (22) ;

un écran interne conducteur (26) monté
dans ladite ouverture d’écran interne (48) et
comprenant des premiers moyens de contact
(28) pour mettre a la masse ledit écran interne
(26) en le reliant & un circuit de masse sur la carte
de circuit ; et

un écran conducteur externe (32) ayant
une pluralité de parois (114, 116, 118, 120, 122)
entourant pratiquement un certain nombre des
autres faces externes (34, 36, 38, 39) dudit boi-
tier (22) et des deuxiémes moyens de contact
(33, 124) pour mettre a la masse ledit écran ex-
terne (32) en le reliant a un circuit de masse sur
la carte de circuit, caractérisé en ce que :

ledit boitier a un canal (237, 337,437, 637)
entre une desdites autres faces externes (34, 36,
38, 39) et ladite ouverture d’écran interne (48) ;
et

ledit écran externe (32) a des troisiémes
moyens de contact (238, 338, 438, 538, 638, 838)
s'étendant a travers ledit canal (237, 337, 437,
637) et dans ladite ouverture d’écran interne (48)
pour entrer directement en contact avec ledit
écran du connecteur DIN méle quand le connec-
teur est emboité dans le réceptacle (20).

Connecteur DIN circulaire miniature selon la re-
vendication 1, dans lequel ladite ouverture
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d’écran interne (48) s’étend sensiblement autour
de portions de raccordement (86, 88) des bornes
conductrices (24) et ledit écran externe (32) dé-
finit au moins trois c6tés externes du connecteur
DIN circulaire miniature (20).

Connecteur DIN circulaire miniature selon I'une
quelconque des revendications précédentes,
comprenant en outre une base isolante (30)
ayant un réseau d’ouvertures (62a-h) s’étendant
a travers elle pour recevoir des portions de
contact de carte (25) des bornes (24), la base
(30) étant congue pour étre montée de maniére
adjacente a la carte de circuit et ayant des
moyens (64, 66) pour faire entrer en contact de
verrouillage le boitier (22) avec la base (30).

Connecteur DIN circulaire miniature selon 'une
quelconque des revendications précédentes,
dans lequel I'écran externe (32) s’étend sensible-
ment jusqu’au voisinage de la face de dessous
(37) dudit boitier (22), de telle sorte que ledit
écran externe (32) s’étende sensiblement en re-
lation d’appui avec une carte sur laguelle ledit
connecteur DIN (20) est monté.

Connecteur DIN circulaire miniature selon 'une
quelconque des revendications précédentes,
dans lequel ledit boitier (22) est d’'une configura-
tion générale rectangulaire et parallélépipédique
et comprend une paroi de dessus (36) s’étendant
de maniére sensiblement paralléle a la face de
dessous (37) dudit boitier (22), une paire de pa-
rois latérales (38, 39) sensiblement opposées et
une paroi arriére (34) s’étendant de maniére sen-
siblement paralléle a la face de dessous (37) du-
dit boitier (22), ledit écran externe (32) étant gé-
néralement en conformité avec la forme dudit boi-
tier (22) et comprenant une paroi de dessus
(118), une paire de parois latérales (114, 116)
sensiblement opposées s’étendant de maniére
sensiblement perpendiculaire a partir de ladite
paroi de dessus (118) et une paroi arriére (120,
122) s’étendant de maniére sensiblement per-
pendiculaire a partir de ladite paroi de dessus
(118) et desdites parois latérales (114, 116), les-
dits troisitmes moyens de contact s’étendant a
travers le canal (55) dans le boitier (22) pour en-
trer en contact avec I'écran du connecteur DIN
male emboité avec le connecteur DIN miniature
(20).

Connecteur DIN circulaire miniature selon 'une
quelconque des revendications précédentes,
dans lequel ledit écran externe (32) et ledit écran
interne (26) sont séparés électriguement et mé-
caniquement I'un de I'autre avant un montage sur
une carte de circuit.
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Connecteur DIN circulaire miniature selon 'une
quelconque des revendications précédentes,
dans lequel ledit écran externe (32) définit quatre
faces latérales dudit connecteur DIN (20), ledit
connecteur DIN (20) comprenant un réceptacle
de configuration sensiblement rectangulaire et
parallélépipédique ayant un dessus (118), un
fond (37), des cbtés opposés (114, 116), un arrie-
re (120, 122) et une face de raccordement (35)
pour un raccordement avec un connecteur DIN
male, ledit écran externe (32) définissant prati-
quement les deux cbtés opposés (114, 116), le
dessus (118) et I'arriére (120, 122) dudit connec-
teur DIN (20).

Connecteur DIN circulaire miniature selon 'une
quelconque des revendications précédentes,
dans lequel les troisitmes moyens de contact
(238) dudit écran externe comprennent un bras
déformable de contact (238) estampé a partir de
la portion dudit écran externe (32) adjacente au
dessus (36) dudit boitier (22) et étant en porte-a-
faux a partir de lui pour entrer en contact avec
I’écran du connecteur DIN male emboité avec le
connecteur DIN miniature (20).

Connecteur DIN circulaire miniature (20) selon
'une quelconque des revendications précéden-
tes, dans lequel les portions dudit écran externe
entourant les autres faces externes du boitier
sont pratiqguement continues, et dans lequel les-
dits troisitmes moyens de contact (238) dudit
écran externe (232) sont un bras déformable de
contact (238) en porte-a-faux a partir du dessus
dudit écran externe (232).

Connecteur DIN circulaire miniature selon 'une
quelconque des revendications précédentes,
dans lequel les troisitmes moyens de contact
(238, 438) de I'écran externe (232) sont en porte-
a-faux a partir d’'une portion de I'écran externe
(232, 432) sensiblement adjacente a I'extrémité
emboitante avant (35) du connecteur (20).

Connecteur DIN circulaire miniature selon 'une
quelconqgue des revendications 1a 9, dans lequel
les troisiémes moyens de contact (238, 438) du-
dit écran externe sont en porte-a-faux a partir
d’une portion de I'écran externe (332) sensible-
ment adjacente a son arriére.

Connecteur DIN circulaire miniature selon 'une
quelconque des revendications précédentes,
dans lequel les troisitmes moyens de contact
(338, 438, 538) de I'écran externe (432)
comprennent des moyens (344, 444, 544) qui
empéchent, pendant I'entrée en contact de
I’écran du connecteur DIN male, une déformation
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facile et souple desdits troisitmes moyens de
contact, afin d’augmenter les forces nécessaires
pour déboiter le connecteur DIN méle d’avec le
connecteur DIN miniature (20).

Connecteur DIN circulaire miniature selon 'une
quelconque des revendications précédentes,
dans lequel lesdits troisi€mes moyens de contact
(838) comprennent une dépression dans I'écran
externe (832) s’étendant a travers I'ouverture
d’écran externe (27) et entrant en contact avec
un écran conducteur d’un connecteur DIN male
pour fournir un trajet électrique depuis un écran
conducteur d’'un connecteur DIN maéle jusqu’a
I’écran externe (832) du connecteur DIN (20).

Connecteur DIN circulaire miniature selon la re-
vendication 13, dans lequel la dépression a une
surface sensiblement plane (842) pénétrantdans
'ouverture d’écran interne (27) pour entrer en
contact avec un écran conducteur d’'une fiche
DIN méle dans I'ouverture d’écran interne (27) le
long d’'une ligne de contact s’étendant, depuis
I'extrémité avant (35) du boitier (22), dans la di-
rection de I'ouverture d’écran interne (27).

Connecteur DIN circulaire miniature selon 'une

quelconque des revendications précédentes,

dans lequel :
(i) le boitier (900) comprend au moins un ren-
foncement d’écran externe (902, 904) dans
'extrémité avant (912) du boitier s’étendant
depuis un c6té et le dessus du bottier, et
(i) 'écran externe (930) comprend au moins
des moyens supplémentaires de contact
ayant la forme d’une extension d’écran exter-
ne (932, 934) s’étendant a partir de I'écran ex-
terne dans ledit renfoncement d’écran exter-
ne (902, 904) et faisant saillie vers I'extérieur
depuis I'extrémité avant (912) du boitier (900),
ce qui permet ainsi a I'extension d’écran ex-
terne (932, 934) de s’appuyer sur un panneau
adjacent a l'extrémité avant du connecteur
DIN.

Connecteur DIN circulaire miniature selon la re-

vendication 15, dans lequel :
(i) le boitier (900) comprend au moins un ren-
foncement d’écran interne (906, 908) s’éten-
dant depuis I'ouverture d’écran interne (910)
dans I'extrémité avant (912) du boitier (900),
et
(i) 'écran interne (960) monté dans I'ouvertu-
re d’écran interne (910) a une fente alignée
avec le canal entre une des faces externes et
I'ouverture d’écran interne, et au moins une
extension d’écran interne (962, 964) s’éten-
dant dans ledit renfoncement d’écran interne
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(906, 908) et s’avangant vers I'extérieur de-
puis I'extrémité avant (35) du boitier (900).

17. Connecteur DIN circulaire miniature selon la re-

vendication 16, dans lequel :

(i) le boitier (900) comprend un deuxiéme ren-
foncement d’écran externe dans I'extrémité
avant du boitier s’étendant depuis un c6té et
le dessus du boitier, et

(ii) I'écran externe comprend une deuxiéme
extension d’écran externe s’étendant depuis
I'écran externe dans ledit deuxiéme renfonce-
ment d’écran externe et faisant sailllie vers
I'extérieur depuis I'extrémité avant du boitier.

18. Connecteur DIN circulaire miniature selon la re-

vendication 17, dans lequel :

(i) le boitier comprend un deuxiéme renfonce-
ment d’écran interne dans I'extrémité avant
(912) du boitier s’étendant depuis I'cuverture
d’écran interne (910) dans I'extrémité avant
du boitier, et

(ii) I'écran interne comprend une deuxiéme
extension d’écran interne s’étendant dans le-
dit deuxiéme renfoncement d’écran interne et
faisant saillie vers I'extérieur depuis I'extrémi-
té avant du boitier.
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