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This Sheet Has Been Replaced
RECEPTACLE WITH INTEGRAL SENSOR DEVICE “IIII" |II||” I I II

Bac und of the Invention

1. Field of the Invention: The present invention relates to electrical

connectors and more particularly to receptacles which are adapted to be

mounted on a printed wiring board (PWB).

2. Brief Description of Prior Developments: Receptacles which are :

adapted to be mounted on a PWB are well known in the art. The universal
serial bus (USB]) receptacle, for example, has been proposed for universal use
in many computer and computer peripheral applications. In the USB there is
essentially an insulative member which houses a plurality of contacts which -
extend horizontally then ;Iertically to engage the PWB. A conductive shield has
an upper wall which is superimposed over the horizontal section of the
insulated insert. The conductive shield also has a lower wall adjacent the
PWB, and the upper and lower walls are connected with the vertical side walls
to form a plug receivihg cavity. One disadvantage of such receptacles is that
they may provide no means for managing voltage drops due to mating of the
plug and its attached cable assembly. Thus, for example, in system such
voltage drops might cause the system to re-boot. There is, fherefore, a need

fora réceptacle adapted to be mounted on a PWB which has an integral

voltage drop monitoririg device.

Summary of the Invention
The receptacle of the present invention comprises a concave plug
receiving means with a plurality of conductive contacts and a sensor means
which is flexible to contact one of said conductive contacts to indicate the
engagement of a plug with that contact. Such a receptacle would preferably
be adapted to be mounted on a PWB and would include an insulative member
supporting a plurality of conductive contacts. The conductive contacts

engages the PWB. A conductive shield would surround the insulative member.



5 1. Field of the Invention: The present invention relates to

. electrical connectors and nore particularly to receptacles which are |
adapted to be nounted on a printed wiring board (PWB). 2. Bri ef
- Description of Prior Devel opnents: Receptacles which are adapted to

be nounted on a PWB are well known ir‘hthe art. The uni versal

The conductive shield ihcludes a lower wall superimposed on said PWB and
an upper wall superimposed over the insulative member in spaced relation
over the lower wall. A pair of side walls are perpendicularly interposed
between said upper and lower walls to form a plug receiving space between the
5 wall and the insulative member. A conductive sensor means which is
positioned adjacent one of said conductive contacts, and this sensor contacts
one of the conductive contacts when a plug is inserted into the plug receiviﬂg
space.
More preferably the receptacle comprises an insulative member

10 comprising a first section extending from a base to an upper side and a second
section extending perpendicularly from said vertical section to a terminal edge.
The second section has a plurality of longitudinal slots. A plurality of
conductive contacts extends first parallel to the second section of the
insulative contact in the longitudinal slots. These contacts then bend

15  perpendicularly to extend parallel to the first section of the insulative member.
A conductive shield having a first side superimposed in spaced relation over
the second section of the insulative member and a second side positioned in
spaced relation beneath the second section of the ir;sulatiire member.
Opposed spaced lateral sides connect the first and second sides of the shield

20 to forrﬁ a plug receiving cavity between the second side and the second section
of the insulative member. A conductive sensor has a first longitudinal section
interposed in spaced relation between the contacts and the first section of the
conductive shield. A second transverse section of the sensor extends
perpendicularly to the first sectibn of the insulative member. |

25 When a plug is inserted in the plug receiving cavity, one of fhe contacts is

flexed to contact the sensor to indicate engagement of the plug and receptacle.

This. Sheet Has Been Relplac

A ll i




10" seri al
“ uni ver sal

“In the USB there is
- plurality of contacts which

bus (USB) receptacle, for exanple, has been proposed for

engage the PWB. A conductive shield has an upper wall which is
superi nposed over the horizontal secti®n of the 15 insulated insert.
conductive shield also has a | ower wall adjacent the

Brief Description of the Drawings

The invention is further described in the accompanying drawings in

which:

10

15

20

25

Fig. 1 is a front elevational view of a preferred embodiment of the
receptacle of the present invention;

Fig. 2 is a side elevational view of the receptacle shown in Fig. 1;

Fig. 3 is top plan view of the receptacle shown in Fig. 1;

Fig. 4 is a rear elevational view of the receptacle shown in F‘lg lin
which the outer conductive shield has been removed;

Fig. 5 is a side elevational view of the modified i'éceptacle shown in Fig.
4;

Fig. 6 is a front elevational view of the modified receptacle shown in Fig.
4;

Fig. 7 is a bottom plan view of the modified receptacle shown in Fig. 4;
Fig. 8 is a cross sectional view through VIII - VIII in Fig. 4,

Fig. 9 is a perspective view of the insulative member and the contacts in

the receptacle shown in Fig. 1;

Fig. 10 is a cross sectional view through X - X in Fig. 6;

Fig. 11 is a cross sectional view through XI - XI in Fig. 6;

Fig. 12 is a detailed top plan view of the outer condﬁctive shield only in
the receptacle shown in Fig. 1;

Fig. 13 is a front elevational view of the outer conductive shield showﬁ .'
in Fig, 12;

Fig. 14 is a side elevational view of the outér conductive shield shown in
Fig. 12; |

Fig. 15 is a bottom plan view of the outer conductive shield shown in
Fig. 12;
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use I n many conputer and conputer peripheral applications.
essentially an insulative nmenber which houses a
extend horizontally then vertically to
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PWB, and upper and Tower walls are connected with the vertical side
“walls e&‘?{a&@i&n rdr eceiving cavity. One disadvantage of such

recept acl es they may provide no neans for nanagi ng vol t age
- drops due t “H! plug and its attached cabl e assenbly.

em such 10 vol tage drops m ght cause the system

to re-boot. There is, therefore, a neet

Thus, for e

Fig. 16 is a cross sectional view through XVII - XVII in Fig. 13;
Fig. 17 is a cross secﬁonal view through XVIII - XVIII in Fig. 13; and
Fig. 18a and 18b are cross sectional schematic views showing the
functioning of the receptacle shown in Fig. 1 during the insertion of a
5 plug. | |
Detailed Description of the Preferred Embodiments |
Referring to the drawings and particularly to Figs. 1 - 11, the receptacle
of the present invention includes an insulative member shown generally at
numeral 10. This insulative member includes a first vertical section 12 which
10 extends upwardly from a base 14 to an upper side 16. The insulative member
then extends horizontally in a second section 18 to a terminal front edge 20.
This second horizontal section 18 includes longitudinal contect receiving slots
22, 24, 26, and 28. The insulative members also have lateral sides 30 and 32
‘which extend rearwardly, respectively, in rearward lateral ridges 34 and 36.
15 Superimposed above contact receiving slot 22 there is a sensor receiving slot
38. On the first section 12 of the insulated member there is also in opposed
relation to the lateral ridge 34 a sensor retaining projection 40. On the
forward side of the vertical first section there is a conductive shield retaining
lip 42‘which has a central clasp receiving apertﬂre 44, Adjaécnt the terminal
20 front edge of the horizontal second section 18, there is a front contact
retaining lip 46 and a front sensor retaining aperture 48. At the opposite end
of the horizontal second section of the insulated member there is a rear
contact retaining structure 50. It will be understood, however, that all these |
contacts may be signal contacts and that any one of these contacts may be
25 either a power signal or ground contact depending on system configuration.
Inserted in the contact receiving slots there are first mate contacts 52 and 54
and signal contacts 56 and 58. Referring particularly to Fig. 10, the signal |

contacts include a first horizontal section 60 which has a forward terminal



for a receptacle adapted to be nounted on a PWB which W

* vol tage drop nDnltorlng devi ce. Sunnary of

" the Invention The receptacle of the present I tddSes

- a concave plug 25 receiving nmeans with a plurality of gﬂ acts
and a sensor neans which is flexible to contact, on

conductive contacts to indicate the
end 62 that is engaged by the front contact retaining lip 46. This front section
also includes a convex bend 64 which extends beneath the contact receiving
slot. The signal contact 58 also includes a second vertical section 66 which
extends downwardly parallel to the first vertical section of the insulative
5 member to a PWB engagement end 68. Referring particularly to Fig. 11, each
of the first mate contacts includes a first section 70 which is engaged at
forward termina_l end 72 by the front contact retaining lip 46 as well as a
convex bend 74 and a sensor engagement point 76, the functions of which will
be explained hereafter. The first mate contacts also have a second vertical
10  section 78 which extend downwardly in parallel relation to the first vertical
section of the insulative member to a terminal PWB engagement end 80.
Superimposed over first mate contact 54 there is a sensor contact- shown
generally at numeral 82. This sensor contact has a horizontal first
- longitudinal section 84 with a front terminal end 86 that is retained in the
15  front sensor retaining aperture 48 of the insulative member. At the front end
of the first section there is a second transverse section 88 which extends
perpendicularly from the first section across the vertical plane of contact 54
toward lateral ridge 34. Before reaching lateral ridge 34, the sensor contact
extends downwardly in a third vertical section 90 between the lateral ridge and
20 the sensor retaining pfojection 40 to a terminal PWB engagement edge 92.
Referring particularly to Figs. 12 - 17, the outer conductive shield is
shown in greater detail generally at numeral 94. This shield includes a top
wall 96, a bottom wall 98 and opposed lateral walls 100 and 102. Between the
insulative member and the bottom wall there is a plug receiving space 104.
25 The top wall includes a front flange 106, a number of rear recesses as at
recess 108 and longitudinal springs 110 andil 12 which have respectively
convex bends 114 _and 116 that bear against the second section of the

insulative member. The bottom wall includes a front flange 118 and is divided



engages the
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by a medial split 120 and has a rear clasp 122 which is inserted in the central
class receiving gap 44 in the insulative member. The bottom wall also
includes longitudinal springs 124 and 126 which have respectively convex
bends 128 and 130 which bear against a plug (not shown) which would be
inserted in the plug receiving cavity 104. The lateral walls 110 and 102
include, respectively, front flanges 132 and 134. They also include _
longitudinal springs 136 and 138 which have, respectively, convex bends 140
and 142 which bear against the lateral sides of the plug upon inserting as will
be explained further below. The conductive shield is also equipped with hold
downs 144 and 146. |

Referring to Fig. 18a, the receptacle is shown prior to engagement with a
plug 148 which has a plurality of contacts 150. It will be séen that in this

position the contact 54 is spaced from the sensor contact 82. When the plug

‘is inserted into the plug receiving cavity 104 as is shown in Fig. 18b, the plug

contact 150 bears against the convex bend 74 on the first mate contact to flex
the first mate contact into contact with the sensor contact at the sensor
engagement point 76 and thereby provide an indication of the engagement of
the plug and the receptacle. It will be understood that the sensor contact does
not necessarily have to be flexed to abut the first mate contact and that it may

also, within the scope of this invention, abut the other first mate contact, a

- signal contact or a ground contact. The sensor may also abut or engage two

or more other contacts. It will also be appreciated that two or more
receptacles of the kind described herein may, within the scope of the
invention, be vertically stacked on a PWB or that two or more such receptacles
may be arranged laterally on a PWB in side by side abutting relation.

Those skilled in the art will also appreciate that a series “A” universal
serial bus (USB) receptacle in which the contacts are arranged in a single

horizontal plane may be modified to the practice of this invention by the

engagenent ﬁf . u witt] tﬂpat contact. Such a receptacle would preferably
‘- be adapted S n a PWB and woul d i nclude an insul ati ve nmenber
supporting a r| conductive contacts. The conductive contacts 30

ive shield would surround the insul ati ve nenber.



2° The conductive shield includes a | ower wall superinposed on said PW\B
. and an upper wall superinposed over the insul at ThieShEHaeBeech Regiear ed

plde
rel ation over the lower wall. A pair of side wall cularly
cei ving

- i nt er posed bet ween said upper and lower walls to
addition of the sensor contact. In the same way, it will also be appreciated

space between the 7

that a series “B” USB receptacle may be modified to the practice of this
invention. That is, in the series “B” USB receptacle in which pairs of contacts
are vertically aligned, it would be possible, for example, to position one or

5 more sensor contacts between a vertically spaced pair of contacts so that the
upper contact may be flexed downwardly to abut a sensor contact or the lqwer
contact may bend upwardly fo engage a sensor contact. It will also be
appreciated that the application of this invention will in no way be restricted to
USB receptacles and that it is widely applicable to other receptacles.

10 Finally it will also be appreciated that it is not necessary that the sensor
contact, within the scope of this invention, actually even touch another
contact. Referring again to Fig. 1, for example, an additional sensor contact
152 s showh which extends parallel to the other contacts adjacent the shield.

" This sensor conté.ct would also have a convex bend (not shown) which might

15 extend outwardly through a slot in the side of the insulative member. When a
plug is inserted the convex bend of this sensor contact would be engaged by
the plug wall to push the sensor contact inwardly. Through the résulting
connection to the grounded plug, engagement of the plug and receptacle would
be indicated.

20 It will be appreciated that there has been described a receptacle which is

- adapted to be mounted on a PWB and which prbvides an economical and
efficient means of monitoi'ing for voltage drops.
While the present invention has been described in connection with thé'
preferred embodiments of the various figures, it is to be understood that other

25 similar embodiments may be used or modifications and additions may be
made to the described embodiment for performing the same function of the
present invention without deviating therefrom. Therefore, the present

invention should not be limited to any single embodiment, but rather



5 wall and the insulative menber. A conductive sensor neans which is

. positioned adjacent one of said conductive contacts, and this sensor
contacts one of the conductive contacts when a plug is inserted into
* the plug receiving space. More preferably the receptacle
conprises an insulative nenber 10 conprising a first section extending
froma base to an upper side and a se@nd section extending _
perpendi cularly fromsaid vertical section to a term nal edge. The
seconcaresttued ihdsreadph wrid stypein lacoordanceafitls e vecitatibnref they of
conductive contacts extends first parallel to the second section of the

i nsul cappendedhtchaims.n the | ongitudinal slots. These contacts then bend 15
perpendicularly to extend parallel to the first section of the insulative
menber .

—
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A’ conductive shield having a first side superinposed in spaced rel ation
_ over the second section of the insulative nmenber and a second side
posi t+ened—+n———=spaced rel ati on beneath the second section of the

- insulatjiy Opposed spaced | ateral sides connect the first and
second Ellﬁiﬂi m&uua d 20 to forma plug receivi ngteaw—t—y—berwgé"t"h—
second ond section 9 of the insul atlve nenb enReplaced

conductive sensor has a first |ongitudinal section _

spaced rel ati on between the contacts and the first sectlo ﬁ 11‘ “‘

conductive shield. A second transverse section of the sens

perpendicularly to the first secti onClaisase i nsul ati ve menber. 25 Wen a

plug is inserted in the plug receiving cavity, one of the contacts is
- WHAT IS CLAIMED IS:

1. A receptacle comprising a concave plug receiving means with a plurality
5 of conductive contacts and a sensor means which may be flexed to indicate

the engagement of a plug with said receptacle.

2.  The receptacle of claim 1 wherein said receptacle includes a insulative
member for supporting the conductive contacts.

10

3. The receptacle of claim 2 wherein the insulative member is at least in

part surrounded by a conductive shield.

4. The receptacle of claim 1 wherein the sensor means bears against a -

15 conductive contact to indicate engagement of the plug with the receptacle.

S. The receptacle of claim 4 wherein the conductive contact is a power

contact.

20 6. A receptacle adapted to be mounted on a printed wiring board (PWB)
comprising an insulative member supporting a plurality of conductive contacts
which conductive contacts are terminated to a PWB and a conductive shield
having a lower wall superimposed on said PWB and an upper wall -
superimposed over the insulative member in spaced relation over the lower

25 wall and a pair of side walls perpendicularly interposed between said upper
and lower walls to form a plug receiving space between said upper and lower

wall and a conductive sensor means which is positioned adjacent one of said



_ fiexed to contact the sensor to indicate engagenent of the plug aﬁ
- recept acl e.

- LAY AR m

10

conductive contacts ahd which contacts one of the conductive contacts when a

. plug is inserted in the plug receiving space.

7. The receptacle of claim 6 wherein the conductive contact is a power

5 contact.

8. The receptacle of claim 7 wherein the power contact is terminated to the
PWB. |

10 o. The receptacle of claim 8 wherein the sensor means is terminated to the
PWB.

10. A receptacle adapted to be mounted on a printed wiring board (PWB)
- comprising:

15 (a) an insulative member comprising a first section extending from a
base to an upper side and a second section extending
perpendicularly from said vertical section to a terminal edge and
said second section having a plurality of longitudinal slots;

(b} a plurality of conductive contact means extending first parallel to

20 ' the second section of the insulative contact in the longitudinal

| slots and then paral_lel to the first section of the insulative
member;
(c)  aconductive shield having a first side superimposed in spaced -
relation over the second section of the insulative member and a

25 second side positioned in spaced relation beneath the second

section of the insulative member and opposed spaced lateral sides

connecting said first and second 81des to form a plug receiving

____—-
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Brief _Description of the Draw ngs The invention is further

. described in the acconpanyi ng drawings in which: 5 Fig. 1is
afro Wof a preferred embodi ment of the
- Fecent A THMMAMDIMIER ° nveni on
1

cavity between the second side and the second section of the
insulative member; and
(d)  a conductive sensor means having a first longitudinal section
interposed in spaced relation between contact means and the first
5 section of the conductive shield, a second transverse section

extending perpendicularly to the first section of the insulative

member.

11. The receptacle of claim 10 wherein the insulative member has lateral
10 sides and the second transverse member of the conductive sensor means

extends outwardly over one of the lateral edges of the insulative members.

12, The receptacle of claim 11 wherein the conductive sensor means is

spaced from the conductive shield.

15
13. . The receptacle of claim 11 wherein a plug having a plurality of
longitudinal conductive contacts is inserted in the plug receiving cavity and
one of said contacts bears against one of the contacts in the receptacle to push
said gontact in the receptacle against the sensor means.. 1

20

14. The receptacle of claim 13 wherein said contact in the receptacle

which is pushed against said sensor means has a convex bend.

15. The receptacle of claim 14 wherein the contact in the plug bears

25 against said convex bend.

16. The receptacle of claim 15 wherein the contact which bears against the

sensor means is a power contact.
This Sheet Has Been Re
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Fig. 2 is—a side elevational view of the receptacle shown in Fig. 1;

Fig.

Fig. 3isto an view of ‘the receptacle shown in Fig. 1;

4is a rjimﬁu&{ﬂmmm“mew of the receptacle shown in Fig. 1 in 10
-which th shi el d has been renoved; Fig. 5is a
side el evational" vl'ew of* t he nodifi egiizrecept acl e shown in Fi g.

17. The receptacle of claim 16 wherein the contact which bears against the

sensor means is adjacent one of the lateral sides of the insulative member.

18. The receptacle of claim 17 wherein the lateral side of the insulative
5 member adjacent said contact means which bears against the sensor means is

the same lateral side over which the sensor means extends.

19. The receptacle of claim 10 wherein the conductive contact means are
terminated to the PWB.
10

20. The receptacle of claim 19 wherein the sensor means is terminated to

the PWB.

—
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4 Fig. 6 is a front elevational view of the nodified

receptacle shown in Fig. 4, 15 Fig. 7 is a bottomplan
view of the nodified receptacle shown in Fig. 4, ~ Fig. 8is a
cross sectional view through VIIl - VIIIl in Fig. 4; ' Fig. 9is a

perspective view of the insulative nqg‘oer and the contacts in

Abstract
A receptacle adapted to be mounted on a printed wiring board (PWB)
comprising an insulative member supporting a plurality of conductive contacts
5 ° which conductive contacts engage said PWB and a conductive sheet having a
lower wall superimposed on said PWB and an upper wall superimposed over
the insulétive member in spaced relation over the lower wall and a pair of side
walls perpendicularly interposed between said upper and lower walls to form a
plug receiving space between said upper and lower wall and a conductive
10 sensor means which is positioned adjacent one of said conductive contacts

and which contacts one of the conductive contacts when a plug is inserted in

the plug receiving space.
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own in Fig. 1,
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t he recepagﬁ‘sg _sh

view t hrou

through XI - Xl in Fig. 6;
of the outer conductive shield onl
Fig. 1, Fi g.

conducti ve shield shown

13 is a f],)%l,l,b el evat i onal

Fig. 10 is a cross sectional -

Fig. 11 is a cross sectional view

Fig. 12 is a detailed top plan view
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in Fig. 134 Fig. 14 is a side elevational view of the outer
| d shown

7 conductive s in : Fig. 12;
bottom pl an view of the outer conductive shield shown in
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A _ 44679 16 is a cross sectional view through XVII - XVII in Fig.-

13; Fig. 17 is a cross sectional view through XVIIl - XVIII in
Fig. 13; and
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Fig. 18a

. functlonlng 0

pl ug.

Det ai | ed Description of the Preferred

Referring to the drawings and particylarly to Figs. 1 - 11,
a6

L e

b are cross sectional schematic views show ng the
the receptacle shown in Fig. 1 during the insertion of a 5

Enbodi nent s
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of the pregepg nvention includes an insulative nmenber shown generally at
numeral 10. This insulative nmenber includes a first vertical section 12
which 10 -extends upwardly froma base 14 to an upper side 16. The

I nsul ative nenber t hen extendg/Zgbozont ally in a second section 18 to
a termnal front edge 20. Thi nd horizontal section 18 includes
| ongi tudi nal contact receiving slots 22, 24, 26, and 28. The

i nsul ati ve nenbers al so have | ateral sides 30 and 32

—
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whi ch extend rearwardly, respectively, in rearward | ateral ridges 34 and

"36. 15 6'7 mposed above contact receiving slot 22 there'is a sensor
recei ving sl ot 38. On the first section 12 of the insul ated nenber
there is also in opposed relation to the lateral ridge 34 a sensor

retaining projection 40 On the (ﬁormard side of the vertical first
section there is —gontncti ve shi @Al t ai ni ng

usf 0l
"\ FIG.8

/\J
| 16 30
18 % / S 10
| / J / A
{
20
62 ' -eoj 12
| 46 64 58 | =
FIG. 10
4 66
14 |
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lip 42 which has a central clasp receiving aperture 44. Adjacent the
“termnal 44@7front edge of the horizontal second section 18, there is a
front contac retaining lip 46 and a front sensor retaining aperture
48. At the opposite end -~ of the horizontal second section of the

I nsul ated nenber there is a rear contact retaining structure 50. It

w || be understood, however, that7%(10these conpgcts nay be signa

contacts and that any one of these contacts may be ei ther a power
signal or ground cq ' I pn.
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tnserted in tﬂé@gntact receiving slots there are first mate contacts 52
and 54 and signal contacts 56 and 58. Referring particularly to Fig.

10, the signal contacts include a first horizontal section 60 which
has a forward term nal
8/10
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5 end 62 that is engaged by the front contact retaining lip 46. This
front sect4i_4267 al so includes a convex bend 64 which extends beneath the
contact receiving slot. The signal contact 58 al so includes a second

vertical section 66 which
9/10
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A
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A

140
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B e
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extends downwardly parallel to the fi rst vertical section of the insulative
‘5 nenber 4$%P\/\B engagenent end 68. Referring particularly to Fig. 11,

each 0 e first mate contacts includes a first section 70 which is
engaged at forward termnal end 72 by the front contact retaining lip
46 as well as a convex bend iﬁ;Tﬁa sensor engagenent point 76, the

functions of which wll

FIG.18a

FIG.18b
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RECEPTACLE WITH INTEGRAL SENSOR DEVICE

Background of the Invention

1. Field of the Invention: The present invention relates to electrical

connectors and more particularly to receptacles which are adapted to be

mounted on a printed wiring board (PWB).

2. Brief Description of Prior Developments: Réceptacles which are

adapted to be mounted on a PWB are well known in the art. The universal

serial bus (USB) receptacle, for example, has been proposed for universal use

in many computer and computer peripheral applications. In the USB there is

essentially an insulative member which houses a plurality of contacts which
extend horizontally then ;rcrtically to engage the PWB. A conductive shield has
an upper wall which is superimposed over the horizontal section of the
insulated insert. The conductive shield also has a lower wall adjacent the
PWB, and the upper and lower walls are connected with the Vértical side walls
to form a plug receiving cavity. One disadvantage of such receptacles is that
they may provide no means for managing voltage drops due to mating of the
plug and its attached cable assembly. Thus, for example, in system such
voltage drops might cause the system to re-boot. There is, therefore, a need
for a receptacle adapted to be mounted on a PWB which has an integral
voltage drop monitoring device.

Summary of the Invention”

The receptacle of the present invention comprises a concave plug
receiving means with a plurality of conductive contacts and a sensor means
which is flexible to contact one of said conductive contacts to indicate the
engagement of a plug with that contact. Such a receptacle would preferably
be adapted to be mounted on a PWB and would include an insulative member
supporting a plurality of conductive contacts. The conductive contacts

engages the PWB. A conductive shield would surround the insulative member.
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5 front sensor retaining aperture 48 of the insulative nenber. At the
front end of the first section there is a second transverse section
88 whi ch extends perpendicularly fromthe first section across the
vertical plane of contact 54 toward |l ateral ridge 34. Before reaching
| ateral ridge 34, the sensor contact extends downwardly in a third
vertical section 90 between the |atera® ridge and

The conductive shield includes a lower wall superimposed on said PWB and
an upper wall superimposed over the insulative member in spaced relation
over the lower wall. A pair of side walls are perpendicularly interposed
between said upper and lower walls to form a plug receiving space between the
5 wall and the insulative member. A conductive sensor means which is
positioned adjacent one of said conductive contacts, and this sensor contacts
one of the conductive contacts when a plug is inserted into the plug_rcceiving
space.
More preferably the receptacle comprises an insulative member

10 comprising a first section extending from a base to an upper side and a second
section extending perpendicularly from said vertical section to a terminal edge.
The second section has a plurality of longitudinal slots. A plurality of
conductive contacts extends first parallel to the second section of the
insulative contact in the longitudinal slots. These contacts then bend

15 perpendicularly to extend parallel to the first section of the insulative member.
A conductive shield having a first side superimposed in spaced relation over
the second seétion of the insulative member and a second side positioned in
spaced relation beneath the second section of the insulative member.
Opposed spaced lateral sides connect the first and second sides of the shield

20 to form a plug receiving cavity between the second side and the second section
of the insulative member. A conductive sensor has a first longitudinal section
interposed in spaced relation between the contacts and the first section of the
conductive shield. A second transverse section of the sensor extends
perpendicularly to the first section of the insulative member.

25 When a plug is inserted in the plug receiving cavity, one of the contacts is

flexed to contact the sensor to indicate engagement of the plug and receptacle.
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20 the sensor retaining projection 40 to a term nal PWB engagenent edge

92. Referring particularly to Figs. 12 - 17, the outer
conductive shield is - shown in greater detail generally at nuneral
94. This shield includes a top wal | 96, a bottomwall 98 and opposed
| ateral walls 100 and 102. Between the I nsul ati ve nmenber and the
bottomwal | there is a plug receivinggspace 104. 25 The top wall includes

a front flange 106, a nunber of rear recesses as at

Brief Description of the Drawings

The invention is further described in the accompanying drawings in
which:
5 Fig. 1 is a front elevational view of a preferred embodiment of the

receptacle of the present invention;
Fig. 2 is a side elevational view of the receptacle shown in Fig. 1;
Fig. 3 is top plan view 6f the receptacle shown in Fig. 1;
Fig. 4 is a rear elevational view of the receptacle shown in Fig. 1 in

10 which the outer conductive shield has been removed;
Fig. S is a side elevational view of the modified réceptacle shown in Fig.
4;
Fig. 6 is a front elevational view of the modified receptacle shown in Fig.
4,

15 Fig. 7 is a bottom plan view of the modified receptacle shown in Fig. 4;
Fig. 8 is a cross sectional view through VIII - VIII in Fig. 4;
Fig. 9 is a perspective view of the insulative member and the contacts in
the receptacle shown in Fig. 1;
Fig. 10 is a cross sectional view through X - X in Fig. 6;

20 Fig. 11 is a cross sectional view through XI - XI in Fig. 6; -

Fig. 12 is a detailed top plan view of the outer conductive shield only in

the receptacle shown in Fig. 1;

Fig. 13 is a front elevational view of the outer co-nductive shield shown
in Fig. 12;

25 Fig. 14 is a side elevational view of the outer conductive shield shown in
Fig. 12; |
Fig. 15 is a bottom plan view of the outer conductive shield shown in

Fig. 12;

REPLACEMENT SHEET
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recess 108 and | ongitudinal springs 110 and 112-"’ "

~ convex bends 114 and 116 that bear agai nst the
i nsul ati ve nenber. The bottom wal |l includes a fif

di vi ded
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Fig. 16 is a cross sectional view through XVII - XVII in Fig. 13;
Fig. 17 is a cross sectional view through XVIII - XVIII in Fig. 13; and
Fig. 18a and 18b are cross sectional schematic views showing the
functioning of the receptacle shown in Fig. 1 during the insertion of a
plug.

Detailed Description of the Preferred Embodiments

Referring to the drawings and particularly to Figs. 1 - 11, the receptacle
of the present invention includes an insulative member shown generally at
numeral 10. This insulative'.member includes a first vertical section 12 which
extends upwardly from a base 14 to an upper side 16. The insulative member
then extends horizontally. in a second section 18 to a terminal front edge 20.
This second horizontal section 18 includes longitudinal contact receiving slots
22, 24, 26, and 28. The insulative members also have lateral sides 30 and 32
which extend rearwardly, respectively, in rearward lateral ridges 34 and 36.
Superimposed above contact receiving slot 22 there is a sensor receiving slot
38. On the first section 12 of the insulated member there is also in opposed
relation to the lateral ridge 34 a sensor retaining projection 40. On the
forward side of the vertical first section there is a conductive shield retaining
lip 42 which has a central clasp receiving apertu:re 44. Adjacent the terminal
front edge of the horizontal second section 18, there is a front contact -

retaining lip 46 and a front sensor retaining aperture 48. At the opposite end

~ of the horizontal second section of the insulated member there is a rear

contact retaining structure 50. It will be understood; however, that all these
contacts may be signal contacts and that any one of these contacts may be
either a power signal or ground contact depending on system configuration.
Inserted in the contact receiving slots there are first mate contacts 52 and 54
and signal contacts 56 and 58. Referring particularly to Fig. 10, the signal

contacts include a first horizontal section 60 which has a forward terminal



rted in

6= by a medial split 120 and has a rear clasp.122 which i

the central class receiving gap 44 in the ijfliyatMaerim Eg ol ne
bottomwal | al so i ncl udes | ongi tudi nal spr i!"lq" —Lefzand: 2287wt ch have
respectively convex bends 128 and 130 which ?F t .agai nst ajpliug (not
shown) whi ch woul d be . i 070cT 997 || |
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end 62 that is engaged by the front contact retainirf‘g:ffﬁqisif&iﬁh\i@#am-sag tion
also includes a convex bend 64 which extends beneath the contact receiving
slot. The signal contact 58 also includes a second vertical section 66 which
extends downwardly parallel to the first vertical section of the insulative
5 member to a PWB engagement end 68. Referring particularly to Fig. 11, each
of the first mate contacts includes a first section 70 which is engaged at
forward terminal end 72 by the front contact retaining lip 46 as well as a
convex bend 74 and a sensor engagement point 76, the functions of which will
be explained hereafter. The ﬁrst mate contacts also have a second vertical
10  section 78 which extend downwardly in parallel relation to the first vertical
section of the insulative member to a terminal PWB engagement end 80.
Superimposed over first mate contact 54 there is a sensor contact shown
generally at numeral 82. This sensor contact has a horizontal first
longitudinal section 84 with a front terminal end 86 that is retained in the
15 front sensor retaining aperture 48 of the insulative member. At the front end
of the first section there is a second transverse section 88 which extends
perpendicularly from the first section across the vertical plane of contact 54
toward lateral ridge 34. Before reaching lateral ridge 34, the sensor contact
extends downwardly in a third vertical section 90 between the lateral ridge and
20 the sensor retaining projection 40 to a terminal PWB engagement edge 92.
Referring particularly to Figs. 12 - 17, the outer conductive shield is -
shown in greater detail generally at numeral 94. This shield includes a top
wall 96, a bottom wall 98 and opposed lateral walls 100 and 102. Between the
insulative member and the bottom wall there is a plug receiving space 104.
25 The top wall includes a front flange 106, a number of rear recesses as at
recess 108 and longitudinal springs 110 and‘112 which have respectively
convex bends 114 and 116 that bear against the second section of the

insulative member. The bottom wall includes a front flange 118 and is divided



5 inserted in the plug receiving cavity 104 Gl ateral Wa
i nclude, respectively, front flanges 132 andj134.} WWT ggo :
| ongi tudi nal springs 136 and 138 whi ch have, respect|ve1 n"_ex bends 140
and 142 which bear against the |ateral sides of the*p‘ ug upon ignserting as
wil | be expl ained further below The conduct i ve shi.eld- 8 al so

equi pped with hold 10 downs 144 and }46. Frmerser ™

by a medial split 120 and has a rear clasp 122 which is inserted in the central
class receiving gap 44 in the insulative member. The bottom wall also
includes longitudinal springs 124 and 126 which have respectively convex
bends 128 and 130 which bear against a plug (not shown) which would be
5 inserted in the plug receiving cavity 104. The lateral walls 110 and 102

include, respectively, front flanges 132 and 134. They also include
longitudinal springs 136 and 138 which have, respectively, convex bends 140
and 142 which bear against the lateral sides of the plug upon inserting as will

. be explained further below. The conductive shield is also equipped with hold

10 downs 144 and 146.

Referring to Fig. 18a, the receptacle is shown prior to engagement with a
plug 148 which has a plurality of contacts 150. It will be seen that in this
position the contact 54 is spaced from the sensor contact 82. When the plug
is inserted into the plug receiving cavity 104 as is shown in Fig. 18b, the plug

15 contact 150 bears against the convex bend 74 on the first mate contact to flex
the first mate contact into contact with the sensor contact at the sensor
engagement point 76 and thereby provide an indication of the engagement of
the plug and the receptacle. It will be understood that the sensor contact does
not necessarily have to be flexed to abut the first mate contact and that it may

20 also, withjn the scope of this invention, abut the other first mate contact, a
signal contact or a ground contact. The sensor may also abut or engage two
or more other contacts. It will also be appreciated that two or more
receptacles of the kind described herein may, within £hc scope of the
invention, be vertically stacked on a PWB or that two or more such receptacles

25 may be arranged laterally on a PWB in side by side abutting relation.

Those skilled in the art will also appreciate that a series “A” universal
serial bus (USB) receptacle in which the contacts are arranged in a single

horizontal plane may be modified to the practice of this invention by the



Referring to Fig. 18a, the receptacle |s-

pl ug 148 which has a plurality of contac} ' xDe seen that in
this position the contact 54 is sp ngor contact 82.
When the plug is inserted into the gﬁC'Vlty 104 as is
shown in Fig. 18b, the plug 15 contacty &€ .....st? t he convex bend

74 on the first mate contact to flex 4 }
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addition of the sensor contact. In the same way, it will also be appreciated
that a series “B” USB receptacle may be modified to the practice of this
invention. That is, in the series “B” USB receptacle in which pairs of contacts
are vertically aligned, it would be possible, for example, to position one or
more sensor contacts between a vertically spaced pair of contacts so that the
upper contact may be flexed downwardly to abut a sensor contact or the lower
contact may bend upwardly to engage a sensor contact. It will also be
appreciated that the application of this invention will in no way be restricted to
USB receptacles and that it is ‘widely applicable to other receptacles.

Finally. it will also be appreciated that it is not necessary that the sensor
contact, within the scope of this invention, actually even touch another
contact. Referring again to Fig. 1, for example, an additional sensor contact
152 is shown which extends parallel to the other contacts adjacent the shield.
This sensor contact would also have a convex bend (not shown) which might
extend outwardly through a slot in the side of the insulative member. When a
plug is inserted the convex bend of this sensor contact would be engaged by
the plug wall to push the sensor contact inwardly. Through the resulting
connection to the grounded plug, engagement of the plug and receptacle would
be indicated.

It will be appreciated that there has been described a receptacle which is

adapted to be mounted on a PWB and which pr;:vide_s an economical and -

efficient means of monitoring for voltage drops. i
While the present invention has been described ’in connection with the
preferred embodiments of the various figures, it is to be understood that other
similar embodiments may be used or modifications and additions may be
made to the described embodiment for performing the same function of the

present invention without deviating therefrom. Therefore, the present

invention should not be limited to any single embodiment, but rather



the first mate contact into contact with the sensor contact at the sensor
engagenent point 76 and thereby provide an indication of the engagenent of
the plug and the receptacle. It will be understood that the sensor contact
does not necessarily have to be flexed to abut the first mate contact
and that it may 20 also, within the scope of this invention, abut the
other first mate contact, a . signag contact or a ground contact. The
sensor may al so abut or engage two

construed in breadth and scope in accordance with the recitation of the

appended claims.
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Claims

A DO P e, TS

WHAT IS CLAIMED IS:
1. A receptacle comprising a concave plug receiving means with a plurality
of conductive contacts and a sensor means which may be flexed to indicate

the engagement of a plug with said receptacle.

2.  The receptacle of claim 1 wherein said receptacle includes a insulative

member for supporting the conductive contacts.

3. The receptacle of claim 2 wherein the insulative member is at least in

part surrounded by a conductive shield.

4. The receptacle of claim 1 wherein the sensor means bears against a

conductive contact to indicate engagement of the plug with the receptacle.

S.  The receptacle of claim 4 wherein the conductive contact is a power

contact.

6. A receptacle adapted to be mounted on a printed wiring board (PWB)
comprising an insulative member supporting a plurality of conductive contacts
which conductive contacts are terminated to a PWB and a conductive shield
having a lower wall superimposed on said PWB and ’an upper wall
superimposed over the insulative member in spaced relation over the lower
wall and a pair of side walls perpendicularly interposed between said upper
and lower walls to form a plug receiving space between said upper and lower

wall and a conductive sensor means which is positioned adjacent one of said

This Sheet Has Been Reﬂlaced
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hori zontal plane may be nodified to the praclice

REET HAS BEEN
KRR l!ll

S
THIS S CoLACED
conductive contacts and which contacts one of th_e conductive contacts when a

3f this invention by the

10
. plug is inserted in the plug receiving space.

7. The receptacle of claim 6 wherein the conductive contact is a power

§ contact.

8.  The receptacle of claim 7 wherein the power contact is terminated to the
PWB.

10 O. The receptacle of claim 8 wherein the sensor means is terminated to the
PWB.

10. A receptacle adapted to be mounted on a printed wiring board (PWB)
comprising:

15 (a) an insulative member comprising a first section extending from a _
base to an upper side and a second section extending
perpendicularly from said vertical section to a terminal edge and
said second section having a plurality of longitudinal slots;

(b}  a plurality of conductive contact means extending first parallel to

20 the second section of the insulative contact in the longitudinal

slots and then parallel to the first section of the insulative .o

member;
()  a conductive shield having a first side superimposed in spaced
relation over the second section of the insulative member and a
25 second side positioned in spaced relation beneath the second
section of the insulative member and opposed spaced lateral sides

connecting said first and second sides to form a plug receiving
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3 ~addition of the sensor contact. In the sarre way, it will also be

"B" j‘ﬁ% be nodified to the
practic ' venti on. £ §§ e ser "B" USB receptacle
o Cﬁmw il u“} 't would be

| bl ex Tor exanpse 0 posi tlon one or 5 nor e sensor contacts between a
vertlcal |y spaced pair of contacts so tldat the

cavity between the second side and the second section of the
insulative member; and
(d) a conductive sensor means having a first longitudinal section
interposed in spaced relation between contact means and the first
5 section of the conductive shield, a second transverse section
extending perpendicularly to the first section of the insulative

member,

11. The receptacle of claim 10 wherein the insulative member has lateral
10 sides and the second transverse member of the conductive sensor means

extends outwardly over one of the lateral edges of the insulative members.

12. The receptacle of claim 11 wherein the conductive sensor means is

spaced from the conductive shield.

15
13. - The receptacle of claim 11 wherein a plug having a pluralitj of
longitudinal conductive contacts is inserted in the plug receiving cavity and
one of said contacts bears against one of the contacts in the receptacle to push
said contact in the receptacle against the sensor means. |

20 -

14. The receptacle of claim 13 wherein said contact in the receptacle -

which is pushed against said sensor means has a convex bend.

15. The receptacle of claim 14 wherein the contact in the plug bears

25 against said convex bend.

16. The receptacle of claim 15 wherein the contact which bears against the

sensor means is a power contact.
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upper contact may be flexed dowmwardly to abut a sensor contact or the

| ower

contact may bend upwardly to engage a sensor contact. It wll
ed that the application of this invention will in no

way b USB| _ at it is wdely applicable
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17. The receptacle of claim 16 wherein the contact which bears against the

sensor means is adjacent one of the lateral sides of the insulative member.

18. The receptacle of claim 17 wherein the lateral side of the insulative
member adjacent said contact means which bears against the sensor means is

the same lateral side over which the sensor means extends.

19. The receptacle of claim 10 wherein the conductive contact means are

terminated to the PWB.

20. The receptacle of claim 19 wherein the sensor means is terminated to

the PWB.

[REPLACEMENT SHEET
| ‘l iﬂfmm w97 ‘

oo . $

ot A R 7 7T TN M'
arem s Ty S

This Sheet Has Been

HllllllllllllIIIHIH"I |



contact, within the scope of this invention, actually even touch another

contact. Referring again to Fig. 1, for exanple, an additional sensor

cont act 152 is shown which extends parallel to the other contacts

adj acent the shield. This_sensor.can uld al so have a convex

bend (not shown) which m ght ]1 {ISSSHEETHASIBEEN ¢l y through a slot in the
r

side of the insulative nenber. ENREPLACED plud is inserted the convex
bend of this sensor contact TS . -
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RECEPTACLE WITH INTEGRAL SENSOR DEVICE _

Abstract
A receptacle adapted to be mounted on a printed wiring board (PWB)
comprising an insulative mcr-nber supporting a plurality of conductive contacts
5 which conductive contacts engage said PWB and. a conductive sheet having a
lower wall superimposed on said PWB and an upper wall superimposed over
the insulative member in spaced relation over the lower wall and a pair of side
walls perpendicularly interpo_séd between said upper and lower walls to form a
plug receiving space between said upper and lower wall and a conductive
10 sensor means which is positioned adjacent one of said conductive contacts

and which contacts one of the conductive contacts when a plug is inserted in

the plug receiving space.

Figure 1 {REPLACEMENT $tistiz
070CT 1997
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the plug wall to push the sensor contact inwardly. Through the resulting
‘connection to the grounded plug, engagenent of the plug and receptacle
woul d be indicated. 20 It will be appreciated that there, has
been described a receptacle which is adapted tor be nDunted bn”éiPmB
and whi ch provides an econom cal and
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ef ficient means of nonitoring for voltage drops. VWil e the

present invention has been described in connection with the preferred
enbodi ments of the various figures, it is to be understood that other 25
simlar enbodi nents may be used or nodifications and additions may be

made to the described enbodi ment for performng the sane function of the
present invention w thout deviating therefrom Therefore, the present

i nvention should not be Iimted to any single enbodi nent, but rather
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WHAT IS CLAIMED IS:. 1. A receptacle adapted to be nounted on a printed

..wiring board (PWB) conprising: (a) an insul ati ve nenber conpri sing
a first section extending froma - base to an upper side and a
second section extending perpendicularly fromsaid vertica
section to a term nal edge and sai d_second section having a.

plurality of |ongitudinal slots; (b) d. Ty T rjuct i ve

contact neans extending first parallel to ﬁﬂgtﬁﬁEMmmﬂ) id section of

the insul ative contact in the | ongitudjnal .
5/10 Q70CT 1997
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slots and then parallel to the first section of the insulative

- menber, (c) a conductive shield having a first side superinposed in
spaced rel ati on over the second section of the insulative
menber and a : second side positioned in spaced relation beneath
the second section of the-insul gborwearemk gpEpPpposed spaced
| at eral sides connecting said fifetZdutterond-—sifles to forma
pl ug receiving cavity between t e;second si de ahdithe second
section of the. i nsul ati ve menbdrjj B70CTIY @ gonductive
sensor means having a first |ongitudinal se t}on |nterposed§|n spaced
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rel ati on bet ween.
a second transverse section

>'shi el d,

to the first section of the
i nsul ati ve nenber has | ateral sides and the second]transverse mehb
conductive sensor means extends outwardly over one jofQt#HRCT A% a
the insul ative menbers.

contact neans and the first section of the conductive
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1 0 2 The receptacle of claim 1 V\/nereii_"g__t he conductive sensor neans
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spaced from the conductive shield. 3. The receptacle of claim 1
Wherein a plug having a plurality of |ongitudi naI conduetive contacts is

inserted in the plug receiving cavity:;apd ORes sEpEfent act s bears
agai nst one of the contacts in the re@ ih% ET aid contact in the

receptacl e agai nst the sensor neans. {4l The rec_fpa',_ le of claim 3
wherein said contact in the recept acl% \ 9 70CT 1997 § !
LS
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Wwhich is pushed agai nst said sensor nmeans has a convex bend. 5. The
‘receptacle of claim 4 wherein the contact in the plug bears against said
convex bend. 6. The receptacle of claim5 wherein the contact which bears
agai nst the sensor neans is a power contact.
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7‘ aim 6 wherein the contact which bears t he
‘'sensor neans is_ad ‘ﬂ mt one of the l-ateral sides of the msﬁ%&?eggr\%mer.

8. The“ ﬂ“lﬁ aim7 wherein the lateral side of the i ative
menber

ntact means whjch bears against the sensor nmeans is
t he sane Iateral si de over which the Sensor neans extends. 9. The
receptacle of claim1l wherein the cGlaimal ve contact neans are term nated
to the PWB.

WHAT IS CLAIMED IS:.

_L.. Areceptacle adapted to be m_ounted'on a p'rini':e.;:i wiring board (PWB)
- izomprising: _ . | | _ |
' (a) . an insulative member comprising a first section - :xtending from a
base to an upper side and a second section extending _
| perpend;cularly from sa.ld verhcal section- to a terminal edge and
.sald second sectlon having a. phurality oflongltudmal slots;’
(b)) a plurahty of conductive contact means extendmg first parallel to
| the second sectlon of the insulative contact in t.he longttudmal
. slots and then parallel to the first secuon of the insulative
member; .
(c) - . a conduct:ve sl'ueld having a ﬁrst side supenmposed in spaced
'relatton over the second section of the msulatwe member and a
.second side posltxpned in spaced relation beneath the second
| section of the msulatwe member and opposed spaced lateral sides
) connectmg_ said first and second sides to form a plug receiving -

cavity between the second side and the second section of the.

insulative member;

@ a conductive sensor means having a first longitudinal section interposed in spaced
relation between. contact means and the first section of the conductive shield, a
second transverse section extending perpendicularly to the first section of the

insulative member;

wherein the insulative member has lateral sides and the second transverse member of the

conductive sensor means extends outwardly over one of the lateral edges of the insulative

members,
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2. The réceptac‘ie of claim .11 wherein the conductive sensor meéns’is

spaced from the condﬁctive shield.

_3_. The rcceptacle of claim 1 wherein a plug havmg a plurahty of
longitudinal conductlve contacts is inserted in the plug receiving cavity and
" one of said con,tac;s bears against one of the contacts in the reccptacle to push
Lo said contact in the receptacle against.the sensor means.
_4. - The receptacle of cléixn 3 wherein said contact in the receptacle -

which is pushed against said sensor means has a convex bend.

5. The receptacle of claim _4 wherein the contact in the plug bears
against said convex bend. |
6. The receptacle of claim _5 wherein the contact which bears against tﬁe

sensor means is a power contact.

7. The receptacle of claim _6 wherein the contact which bears against the

sensor means is adjacent one of the lateral sides of the insulative member.,

8. The receptacle of claim _7 wherein the lateral side of the insulative
member adjacent said contact means which bears agairist the sensor means is

the same lateral side over which the sensor means extends.

8. The receptacle of claim 1 wherein the conductive contact means are

terminated to the PWB.

0. The receptacle of claim _9 wherein the sensor means is terminated to |
the PWB.
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RECEPTACLE WITH INTEGRAL SENSOR DEVICE

Abstract

A receptacle aciapted to be mounted on a printed wiring board (PWB)
comprising an insulative member supporting a plurality of conductive contacts
which conductive contacts engage said PWB and a conductive sheet h'aving a
lower wall superimposed on said PWB and an upper wall superimposed over
the insulative member in spaced relation over the lower wall and a pair of side
walls perpendicularly interpqsed between said upper and lower walls to form a
plug receiving space between said upper and lower wall and a conductive
sensor means which is positioned adjacent one of said conductive contacts

and which contacts one of the conductive contacts when a plug is inserted in

the plug receiving space.

Figure 1
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