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CONNECTOR WITH PASSIVE SWITCH FOR ELECTROSTATIC DISCHARGE 

BACKGROUND OF THE INVENTION 

Field of the Invention 
This invention relates to electrical connectors, 

5 and more particularly, to an interposer for connecting a 
cable to a cable interface in an electronic system that is 

designed to ground .. ·any elei·~rostatic discharges that might . 
take place during c~nnection of the interposer to the cable 

or the cable interf acei ~.'. 

10 2. - Description·of· the Prior Art 
·" 

Multi-terminal electrical connectors are used in 
modern electronic equipment, such as computers, for 

• J 1 . h . connecting var+ous e ectronic components, sue as printers, 
memory units, ~isplay units, etc., to another unit, such as a 

15 central processor of a computer. A main frame computer 
system may haye several such components connected to its 
central processor. Plug-type connectors are particularly 

' f! 
suited for use with modular system designs, and allow quick 
and easy ~ssembly,_ disassembly and reconfiguration of a 

20 modular system. 

An interposer is a unit for facilitating a multi­
terminal electrical connection between, for example, a first 
connector that'is provided at the end of a cable, and a 
connector interface that is provided on a component, such as 

25 a central processor of a computer. By using an interposer to 
make and break the connection, wear on the connector and 
connector interfaces is reduced. An interposer will 
typically include a housing, a first set of terminals for 
mating with the first connector, and a second set of 

.. 
!. 



- - .. 

' .. 
~-

2 -

terminals for mating with the cable interface . 
.. 

One problem that can be encountered in cable-

connected modular electronic systems results from a build-up 

of electrostatic potential between different components and 

5 their connectors. When terminals in a first connector have a 

different level of electrical potential than terminals of a 

mating connector do, an electrostatic discharge may take 

place between the connectors before or during connection. 

Electronic computers and their components are particularly 

10 sensitive to such electrostatic discharges. In some cases, 

even system malfunction or failure can result. 

It is clear that there has existed a long and 

unfilled need in the prior art for an improved electrical 

connector that can prevent damage to sensitive electronic 

15 equipment as a result of electrostatic discharges that may 

take place during ·ponnectiR~ with a mating connector. 

SUMMARY OF THE INVENTION 
I 

Accordingly, ~-i_1=.' is an object of this invention to 

provide an improvea. -electrical connector assembly that is 

20 constructed to ~6ute any electrostatic discharges that may 

take place dur~ng connection to ground. 

It isi further an object of the invention to provide 
~ 

an anti-electr;ostatic discharge electrical connector assembly 

that is relat~vely simple in construction, inexpensive to .. 
25 manufacture, _.and reliable in operat~on. 

-I~prder to achieve the above and other objects of 

the invention, an electrostatic discharge interposer for . , 
connecting a cable to a cable interface in an electronic . 
system includes, according to a first aspect of the 

30 invention, a housing; a first plurality of terminals 

supported in the housing, the first housing and the first 

plurality of t~rminals being constructed and arranged to mate 

with a mating connector; a _second plurality of terminals 

supported in the housing, the housing and the second 

35 plurality of terminals being constructed and arranged to mate 

with a connector interface; a connecting system for 

el.ectrically connecting the first plurality of terminals, 
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respectively, to the second plu~ality of terminals in a 
predetermined relationship, the housing and the connecting 
system being secured together as an integral unit; and a 
grounding system for electrically connecting at least a group 

5 of the connected terminals to ground when the housing is not 
fully mated to one of the connector interface or mating 
connector, the grounding system including a mechanical system 
for disconnecting the group of connected terminals from 
ground when the housing is substantially fully mated to the 

10 one of the connector interface or mating connector, wherepy 
any electrostatic discharges will be grounded during 
connection of the respective connector interface or mating 
conne·ctor to the interposer. 

According to a second aspect of the invention, an 
15 anti-electrostatic_ discharge electrical connector assembly 

for connecting to a mating~·connector includes a housing; a~ 

plurality of terminals supported in the housing, the housing 
and the terminals being.~onstructed and arranged to mate with 
a mating connector; ·~nd a grounding system for electrically 

20 connecting at least a group of the terminals to ground when 
the connector ~s not fully mated to a mating connector, 
whereby any el¢ctrostatic discharges will be grounded during 
connection of the connector assembly to a mating connector. 

Thes~ and various other advantages and features of 
25 novelty which characterize the invention are pointed out with 

particulari~y in the claims annexed hereto and forming a part 
hereof. However; for a better understanding of the , 
invention, its advanta~es, and the objects obtained by its 
use, reference should be made to the drawings which form a 

30 further part hereof, and to the accompanying descriptive 
matter, in whi~h there is illustrated and described a 
preferred embodiment of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIGURE 1 is a first exploded perspective view of an 

35 interposer that is constructed according to a preferred 
embodiment of the invention; 

FIGURE 2 is a an exploded perspective view of the 
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interposer that is illustrated in FIGURE l, representing a 

different angle of view; 
FIGURE 3 is a side elevational view of one 

component in the system that is depicted in FIGURES l; and 
FIGURE 4 is a top plan view of one of the 

components in the system that is depicted in FIGURES l-3; and 
FIGURES 5 is cross-sectional view through one 

component of the. system that is depicted in FIGURES 1-4. 
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT($) 

Referring now to the drawings, wherein like 
reference numerals designate corresponding structure 
throughout the views, and referring in particular to FIGURES 
l and 3, an anti-electrostatic discharge interposer 10 for 
connecting a mating connector to a connector interface in an 

15 electronic system, such as a computer system, includes a 
first housing 12, ~hich ha1.a first plurality 14 of terminals . . 
16 supported therein. Int~rposer 10 also includes a second 
housing 18 that has a s~eond plurality 20 of terminals 22 
$Upported the-rein :.a.n ·~i~manner that is ·similar to the 

20 relationship b~tween the first plurality of terminals 14 and 
first housing 12. Second housing is is constructed and 
arranged to mate with a connector interface, such as might be 

(' 

provided on a pentral processor of a main frame computer 
system. .. 

25 Ref~ring again to FIGURE l, interposer 10 further 
includes· ·a t'Arminal connecting system 24, that is embodied as 

! I, . 

a printed circuit board 26 having holes defined therein for , 
-accepting the tapered ends of terminals 16, 22. The . 
connecting system also includes a pair of self-tappin~ screws 

30 28, which are threaded, respectively, through a pair of holes 
30 and second.housing 18, a pair of matching holes 32 defined 
in circuit board 26, and another matching pair of holes 34 
that are provided in first housing 12. When tightly 
fastened, screws 28 thus secure the first housing 12, the 

35 second housing 18 and the printed circuit board 26 together 
' as an integral unit. 
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According to one novel .. aspect of the invention, 

interposer 10 further includes a novel grounding system 36 

for electrically connecting at least a group of the connected 

terminals 16, 22 to ground when one of the first or second 

s housings 12, 18 is not fully mated to its respective mating 

connector or connector interface, respectively. Grounding 

system 36 includes a mechanical actuator 52 for disconnecting 

the group of connected terminals from ground when the one of 

the first or second housings 12, 18 is substantially mated to 

10 its respective mating connector. or connector interface. As a 

result, any electrostatic discharges that take place during 

connection will be grounded, and will not be passed on to any 

sensitive electronic equipment that could be damaged by such 

a discharge. In the illustrated embodiment, grounding system 

15 36 is constructed to connect a group of the connected 

terminals 16, 22 to ground..i.when second housing 18 is not 
fully mated with a mating ~onnector interface, as will be 

discussed in greater detail below . 
. Referrinsrin ·particular to FrGURES land 4, 

20 grounding syst~m 36 includes, in the preferred embodiment, a 

grounding cont;ct area 38 that is defined on printed circuit 

board 26. Gropnding contact area 38, as may best be seen in 

FIGURE 4, includes a plurality of terminal contacts 40 that 

are arranged tn a linear path along one edge of the printed 

25 circuit boar~ 26. In the preferred embodiment, each of the 

terminal·con~acts 40 is electrically connected, through known 

printed circuit board manufacturing techniques, to a terminal , 
pair that includes a t~rminal 16 from the first plurality of 
terminals 14 and a terminal 22 from the second plurality of 

30 terminals 20. As shown in FIGURE 3, each terminal 16 is 
preferably con?ected to a terminal 22 by means of a solder · 

connection 46. Referring back to FIGURE 4, it will be seen 

that grouuding contact area 38 on printed circuit board 26 

further includes a ground contact 42 that is contiguous with 
35 a plated area 44 on printed circuit board 26 that is adapted 

to be connected to a system ground through plated-through 

holes that are provided on the printed circuit board 26. 
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is also effected by the fact that certain of the 
,.terminals are normally connected to ground. 

Referring back to FIGURES l and 2, grounding system 
36 further includes a conductive ground bar 48 that is 

5 constructed and arranged to engage the grounding contact area 
38 on printed circuit board 26. Grounding bar 48 is 
preferably fabricated from an elastomeric material having 
conductive traces deposited thereon, such as those that are 
commercially available from Fujipoly Co. of Cranford, New 

10 Jersey. As shown in FIGURE 1, grounding bar 48 is secured to 
a grounding bar holder 50. A pair of cam rods 54 extend from 
grounding bar. holder so through a pair of holes in printed 
circuit board 26, and through another pair of holes 58 in 
first housing 12. Each cam rod S4 has a cam surface 60 

15 defined at its distal end for contacting a surface 64 on a 
mating connector 6~ when th~. mating connector 62 is connec~ed 
to the first housing 12, as, is shown in FIGURE s. As can 
best be seen in FIGURE~2;.'·a pair of springs 56 are positioned 
between grounding bar holder 50 and second housing 18 to bias 

20 grounding bar hplder 50, and thus grounding bar 48, toward 
the grounding cpntact area 38 on the printed circuit board 
26. ; 

In operation, interposer 10 will ordinarily be 
mounted to an electronic component such as a central .. 

· 2S processor of a computer by fastening the second housing 18 to 
a connector.~terface on the component. If no mating 
connector is connected to the first housing 12 and the first , 
plurality of terminals ~4, grounding bar 48 will be biased 
into contact with the grounding contact area 38 of printed 

30 circuit board 26 by the action of the springs 56 against the 
grounding bar.holder SO. In this position, grounding bar 48 
will electrically connect each of the terminal contacts 40 
with the ground contact 42 in the grounding contact area 38. 
As a result, the first plurality of terminals 14 and the 

3S second plurality of terminals 20 will be connected to ground. 
It should be understood that interposer 10 can alternatively 
be constructed, through a different configuration of printed 
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ircuit board 26 or through a different pattern of conductive 

. material on grouhd bar 48, so that only selected terminals 

are connected to ground during the unconnected position. 
When a mating connector 62 is positioned adjacent 

s to the first housing 12 of interposer 10 with the intent of 

establishing a connection, a surface 64 on connector 62 

approaches the cam surf aces 60 that are on the ends of the 

respective cam rods 54 of grounding system 36. The terminals 

of the mating connector then penetrate into first housing 12, 

10 and a connection is made with the first plurality of 
·terminals 14. Once a secure connection has been made, 

surface 64 presses against the cam surfaces 60, thereby 

moving grounding bar holder 50 and grounding bar 48 away from 

the grounding contact area 38 on printed circuit board 26. 

15 At this point, terminals 16, 22 are no longer grounded by the 

grounding bar 48, ·~nd the 4esired electronic connection 
between the·mating connector and the connector interface is 
completed. · :.::- .... 

It is to:-be~:U~derstood, however, that even though 

20 numerous characteristics and advantages of the present 

invention have 1been set forth in the foregoing description, 

together with ~etails of the structure and function of the 
. . 

invention, the disclosure is illustrative only, and changes 

may be made ii detail, especially in matters of shape, size 

25 and arrangem~nt of parts within the principles of the 

invention tpnthe full extent indicated by the broad general 
meaning of the terms in which the appended claims are , 
expressed. 
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1. An anti-electrostatic discharge interposer for 

connecting a mating connector to a connector interface in an 
electronic system, comprising: 

a housing; 
a first plurality of terminals supported in said housing, 

said housing and said first plurality of terminals being 

constructed and arranged to mate with a mating ~onnector; 
a second plurality of terminals supported in said housing, 

said housing and said second plurality of terminals being 
constructed and arranged to mate with a connector interface; 

connecting means for electrically connecting said first 
plurality of terminals, respectively, to said second plurality of 
terminals in a predetermined relationship, said hqusing and said 

connecting means being secured together as an integral unit; and 
grounding means for electrically connecting at least a group 

of said connected terminals to": ground when said housing is not~ 
fully mated to one of ~ai~ ~~~nectar interface or mating 
connector, said grounding.means comprising mechanical means for ..... 
disconnecting said group of connected terminals from ground when 
said housing is -substantially fully mated to said one of said 
connector interfac~ or mating connector, said mechanical means 
comprising a grountling area on said connecting means and an 
elongated groundi~g bar that is constructed and arranged to 
engage said grounding area when said housing is not substantially 
fully mated to said connector interface or making connector, said 

grounding ba~ cb~prising a conductive elastomeric portion for 
engaging said 1 contact area whereby any electrostatic discharges 
will be grounded during· connection of the respective connector 
interface or mating connector to said interposer. 

2. An interposer according to claim 1, wherein said 
connectin~ means comprises a printed circuit board. 

3. An interposer according to claim 1, wherein said 
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ounding means further comprises biasing means for biasing 
aid grounding bar toward said area· on said printed circuit 

4. An interposer according to claim 3, wherein said 
biasing means comprises at least one spring. 

s. An interposer according to claim l, wherein said 
mechanical disconnecting means comprises cam means for urging 
said grounding bar away from said area on said printed circui~ 
board when said cam means engages said one of said first or 
second housings. 

6. An anti-electrostatic discharge electrical connector 
assembly for connecting to a mating connector, comprising: 

a housing; 
a plurality of t~rminals \upported in said housing, said­

housing and said terminals Q.eing·constructed and arranged to mate .. ~ . 
with a mating connector; .·and ...... 

grounding mean~. for electrically connecting at least a group 
of said terminals to ground when said connector is not fully 
mated to a mating 6onnector, said grounding means comprising a 

' 
printed circuit board that is mounted to said housing, a 

' . 
conductive grounding bar that is constructed and arranged to 
engage a groundin~ area on said printed circuit board when said 
connector assembly is not fully mated to a mating connector, said 

• •"i 
grounding bar comprising a conductive elastomeric portion for 
engaging said ,grounding are·a in a resilient fashion, whereby any 
electrostatic discharges will be grounded during connection of 
said connector assembly to a mating connector. 
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