4 N DV 2003 -1 ELECTRI CAL CONNECTOR HAVI NG MULTI PLE ARRAYS OF CONTACTS
W TH CO LI NEAR MOUNTI NG PO NTS Background of the invention Personal

" conputers are typically used in conjunction with peripheral devi celsNALA as

5 disk-drive units that store and retrieve digital data from sonme type of
storage nedium Peripheral devices supptement the conputing operations
carried out by the conputer's mcroprocessor. Peripheral devices may be

di sposed external to the conputer. Alternatively, peripheral devices nay be
adapted for installation within the conputer. Internally-disposed

peri pheral devices that can be installed by the conputer user are commonly
avail able. 10 Internally-di sposed peripheral devices are typically housed
in bays within the conputer. Access to these bays is typically achieved by
way of an openi ng di sposed along the conputer's outer casing. The

peri pheral device is inserted through the access opening, thereby avoiding
the need to renpbve the outer casing in order to install the device. The bay
4 NOV 2003 -2 and the peripheral device are usually equipped with a series
of rails and grooves. The rails and grooves guide the device into its
installed position as it is inserted into the bay. Connectors are disposed
on the peripheral device, and on one or nore of the surfaces that formthe
sides of the bay. These connectors electrically couple the peripheral
device and the 5 conputer. The connectors are typically arranged in a
so-called "blind-mate" configuration, i.e., a configuration that allows a
plug (mal e connector) and a receptacle (femal e connector) to mate with no
action of the part of the user other than urging the two portions together
ina particular alignment. Conpact external dinmensions are considered a

hi ghly desirable characteristic of a 10 personal conputer. Hence, strict
spatial constraints. are inposed on the conponents utilized

ELECTRICAL CONNECTOR HAVING MULTIPLE ARRAYS OF CONTACTS
WITH CO-LINEAR MOUNTING POINTS

Background of the Invention
Personal computers are typically used in conjunction with peripheral devices such as
5 disk-drive units that store and retrieve digital data from some type of storage medium.
Peripheral devices supplement the computing operations carried out by the computer's
microprocessor. Peripheral devices may be disposed external to the computer. Alternatively,
peripheral devices may be adapted for installation within the computer. Internally-disposed
peripheral devices that can be installed by the computer user are commonly available, |
10 Internally-disposed peripheral devices are typically housed in bays within the
computer. Access to these bays is typically achieved by way of an opéning disposed along
the computer’s outer casing. The peripheral device is inserted through the access opening, |

thereby avoiding the need to remove the outer casing in order to install the device. The bay



Wi thin such conputers. These spatial constraints also apply to peripheral
deVices intended for use within personal conputers. Connector ,
manuf act urers have responded to the noted spatial constraints by rl'eWcml%
t he physical dinensions of connectors eipl oyed in personal conputers and
peri pheral 15 devices. One neans of reducing connector size is straddle
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ot her. The-s2 eenfigwgtinarthatalioivs alplyg (medesmintetodant woedpiaa ke fimdle éonriettor)

nount i ng, points..on the circuit ard. | ti pl e rows of nounting points
i ncr eas etoltorﬂﬁtefvgﬂl ¢ petton, WQ@ME%%P&Q@"F ugging the dwe perions tegethecin g ui t
boar d neﬁg-ﬁgﬂgpalwodate the connector. Such footprint increases

consune space within the el ectronic device in which the connector is

utilized. It Cemphetreateonal ditaerisionbare donsiférelt b diphdy désivabIR\BakabletiSsk oY €
cowector. The connector should accommodate nultiple rows of electrical
co

act sPersPnal cemputer. (hlence,stngt spatial constraings are impased oo the compoments atilizedot h

on and - p ' unting .surface. The. 30 present i nvention
achi eves' t %esf' {eﬁgﬁ%ﬂ@?ﬁéf qg‘g%ﬁn’g’a@ cRB&“’g%és‘-’ ?@?ﬁ Mr@?‘e{aﬁ devicgedntendsd The

present fonusywithin personaldt@mpatere! ectri cal .connector that is adapted for use
on a substantially planar surface. The connector conprises a first and a

second array eenngries manyecturers banexrespond&biorthanoted spasiabconstraintsttsy febecing
bove 1 HLE PRt BRpnsRir of Edrne iOf SEPIOHS B ParTdnel coRPHED, wEeripbomt act | n
t hgs devices. One means of reducing connector size is straddle mounting. The spring contacts of
a straddle-mounted connecter are disposed along two facing rows wherein each contact is
positiongd to contact a printed circuit board positioned between the rows. This arrangement
effectively doubles the number of contacts that can be accommodated within a given area on
the mounting surface. The protrusion of contacts below the circuit board, however, makes
.20 straddle mounting impractical in certain dens;ely-packaged electronic devices,

An alternative to straddle mouﬁting consists of mounting both rows of contacts on the
same side of the circuit board, with one row disposed directly above and extending beyond
the other. This arrangement typically necessitates two adjacent rows of mounting points on
the circuit board. Multiple rows of mounting points increase the footprint of the connector,

25 i.e., the area on the circuit board needed to accommodate the connector. Such footprint
increases consume space within the electronic device in which the connector is utilized.

It is therefore desirable to provide an improved blind-mate connector. The connector
should accommodate multiple rows of electrical contacts in a manner that minifnizes the
dimensions of the connector both on and above the corresponding mounting surface. The

30 present invention achieves these and other goals.



first array is nounted directly to the planar surface, with the nounting
points arranged in a substantially straight Iine. The second array ﬂ[ﬁl %ggg
coupled to the planar surface by way of one or nore tabs affixed. to0 the
surface..Each tab conprises a verticallg-oriented nenber and a

hori zontal | y-ori ented base. The vertically-oriented menber el evates the

second asﬁﬁmgﬁo}'%gﬂ‘z&g’-gﬂ to the planar surface and the first array. The
base of each tab 1S T1x€ o the planar surface along the sane
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- embodiment of the connector further comprises a housing that is fixed to the planar surface.
The housing has a plurality of apertures and troughs that engage the contacts. The contact
arrays and the housing form a plug, i.e., 2 male connector.
The invention also provides a system for electrically coupling a first and a second
20 electronic device. The system comprises a plug-type connector as described above, and a
receptacle-type connector. The plug and the receptacle are fixed to the first and the second
electronic devices, respectively. The receptacle comprises a plurality of contact elements that
are adapted to engage the contact arrays of the plug. The engagement of the contact elements

and the contact arrays electrically couples the first and the second electronic devices.

25 Brief Description of the Drawings
The foregoing summary, as well as the following detailed description of a preferred

embodiment, is better understood when read in conjunction with the appended drawings. For

the purpose of illustrating the invention, the drawings show an embodiment that is presently

preferred. The invention is not limited, however, to the specific instrumentalities disclosed in
30 the drawings. In the drawings:
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Fig. | is an exploded view of an el ectrical connector in accordance Hi
the present invention; Fig. 2 is a perspective view show ng a Iowef'wg %&3
of electrical contacts of the connector of Fig. 1; Fig. 3 is a side view

showi ng an upper and a |ower array of cogtacts of the connector of Fig. 1;
Fig. 4 is a partially exploded view of the connector of Fig. 1, Fig. 5is a

perspective view of gihe LQRR Fi s .assenbled state; 10
Fig. 6is a cross-seé?i ong'P ggvédoﬁg‘fvﬁlgg%g%ﬁdgg?lgcro ngtlf&%il%.accf%ﬁe ﬁ’llm]tle

r ecept acl ereshatt inventipages t he connector, Fig. 7 is a front view of a
conputer and a peripheral device in which the connector of Fig. | can be
utilized; and Fig. &18-2 i82aparspeciive yiewshonderia lovwenaoty of gedtrical aottacs efthei cal
connect or } silng contacts that are fixed to a nmounting surface

al ong tmc?%l\%gﬁ)?gglﬁ’ ilption of the Preferred Enbodi nents The present

i nvestion provides ﬁ?-g'i?%fd“’?"‘bﬁ%?gﬁﬁﬁﬁpgﬁﬂﬁﬁﬁm“%ggﬁﬁfﬁf&%cﬁs iﬂgn a

substantially planar surface. nent o e 1 nven S

descri bedcomectoonf Eigcti on with a personal conputer and a peripheral device
for use in the conpyter. This 20 particular configuration is presented for
exenpl ary pur poses E}ﬂ'ﬁ.‘s APRIHAMY pxplodediview of the sprnester 9fBig d; not be i mited

to the particular c ' ' . he I .nved.i an. c be appljedto
ot her types of el ec?%%?%ggéerk\}l cei&gyﬁ\@porfe%@ee‘%wgq%rroilé&r ‘&fa@%aﬁm@’rﬁd of the
inventionstate; i | lustrated in Figures 1 through 6. The invention provides an
el ectrical connector 10. The exenplary connector 10 is a plug 25 (male
conf@ctor) that is Eigapisaicross-ssationpd view efdbpcenneetor 6£kig! bambareeegtasiy thads an
exanpl e, _the nnector 10 nmay be used in conjunction with a peripheral

devi ce 11m133$3538?)8?@8ﬁt85 conputer 12, as shown in Figure 7. The peri pheral

device 10 may be anyigof ich fbMIRGEw 8F a computer and a peripheral device in which the
connector of Fig. 1 can be uﬁlized; and .
Fig. 8 is a partially exploded view of a prior-art electrical connector

15 comprising contacts that are fixed to a mounting surface along two rows.

Description of the Preferred Embodiments _
The present invention provides an electrical connector that is adapted for use on a

substantially planar surface. A preferred embodiment of the invention is described in
conjunction with a personal computer and a peripheral device for use in the computer. This
20 particular configuration is presented for exemplary purposes only. Accordingly, the
~ invention should not be limited to the particular configuration shown, as the invention can be
applied to other types of electronic devices. ‘
A presently-preferred embodiment of the invention is illustrated in Figures 1 through
6. The invention provides an electrical connector 10. The exemplary connector 10 is a plug
25 {male connector) that is adapted to engage a receptacle (female connector). As an example,
the connector 10 may be used in conjunction with a peripheral device 11 for a personal
computer 12, as shown in Figure 7. The peripheral device 10 may be any of a number of
commonly-available accessories for personal computers 12, such as a remo{/able disk-drive
unit. The peripheral device 10 is adapted for installation in a bay 13 within the computer 12.

30 The bay 13 is accessible from the exterior of the computer 12, thereby allowing the user to,




commonl y--avai | abl e accessories for personal conputers 12, such as a4NUV2%3
renovabl e di sk-drive unit. The peripheral device 10 is adapted for
installation in a bay 13 within the conputer 12. 30 The bay 13 is
accessible fromthe exterior of the comsdter 12, thereby allow ng the user
to. 4 NOV 2003 -5 install the peripheral device I I wthout renoving the
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genent on 15 the board 16.
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surface of the board 16. Each contact 15 further comprises an elevated section 15b. Each

elevated section 15b is fixed to the raised end of a solder tail 15a. The elevated sections 15b
are thus disposed at a fixed height above the board 16, and share a substantially co-planar

relationship.

20 The invention further comprises a second electrical-contact array 19. The array 19
comprises one or more contacts 20. The contacts 20 are arranged in a substantially parallel
orientation, as is best illustrated in Figure 4. The center-to-center distance between adjacent
contacts 20 is preferably about 0.050 inches. The exemplary embodiment comprises a total
of twenty-two contacts 20, ,

25 The contacts 20 are disposed at a fixed height directly above the elevated sections 15a
of the contacts 15, i.e., the contacts 20 and the elevated sections 15a are vertically disposed
above a common position on the PC board 16. (The term “above,” as used in this context,
signifies that the contacts 20 are located at a farther distance from the mounting surface, i.e.,
the board 16, than the elevated sections 15a. The contacts 20 may actually be positioned

30 below the elevated sections 15a in applications in which the connector 10 is disposed on the

underside of the board 16.) The contacts 15 and 20 thus define two substantially parallel




contacts 20 is preferably about 0.050 inches. The exenpl ary enbodi nent
conprises a total of twenty-two contacts 20. 25 The contacts 20 ak NOV 1003
di sposed at a fixed height directly above the el evated sections 15a of the
contacts 15, i.e., the contacts 20 and igoe el evated sections 15a are
vertically disposed above a comon position on the PC board 16. (The term
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connect ofFeHsRosedin,bstantiglly pagallel, prentatianewish respest koothe doftety 15he cont act s

15 and 20 thu ' ntially parallel NOV 1003 -6 rows _of '
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t . 1 that is nost clearly shown in res |
aniD . RESRE B the, Rgnrer saures cactomemier 21 toghuastion 48 e ey ahimembirgls 10
il ust | L: . h nb 1l to fupnction as a bus,

oSt euctbidelifeal HOHC BB AR IS AR Hedibatichan HRE M) o sour ces

d destarnagémenst fofld i i i - i
1 Or ot 10T he br ot ot ey tne RO BIIRRIG GOProfbcBtt he UefloiOBIAE Bl 0 o

tailored to the protocol of the electronic device
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' grouping. _

A tab 24 is disposed at an end of each transverse member 21. The tab 24 is made of
an electrically conducting material. The tab 24 comprises a vertically-oriented member 24a
and a horizontally-oriented base 24b. The base 24b is affixed to the PC board 16. Preferably,

20 the base 24b is soldered to the board 16. The vertically-oriented member 24a elevates the
transverse member 21 and the second contact array 20 in relation to the board 16 and the
contact array 14. Furthermore, each tab 24 is laterally offset from the array 19, i.e., the tab 24
and the contacts 20 are disposed in different positions along the “y” axis denoted in the
figures. Each tab 24 is also offset longitudinally from the array 19, i.e., the tab 24 and the

25 contacts 20 occupy different positions along the “x” axis. The significance of these features
is explained bélow.

Each base 24b is fixed to the PC board 16 at a mounting point 25. Each mounting
point 25 is disposed along a projection of the line 18, i.e., the mounting points 25 and 17 are
disposed in a substantiaily co-linear arrangement. Hence, the locations at which the contact

30 arrays 14 and 19 are coupled to the board 16 are aligned in a single row.




A tab 24 is disposed at an end of each transverse nmenber 21. The tab 24 is
made of an electrically conducting naterial. The tab 24 conpri 549130\61003
vertically-oriented nenber 24a and a horizontally-oriented base 24b. The
base 24b is affixed to the PC board 16.-7Preferably, 20 the base 24b is
sol dered to the board 16. The vertically-oriented nenber 24a el evates the

transverse nefheran3g | figsuspended abovd tﬁ@PC%h:ﬂHa%ﬁr@QﬂHﬂ%@é%e?ﬁ to the
board 16 and the contact array 14. Furthernore, each ta [ ?aterally
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nunber of nounting tabs 24. This arrangement a e nountitg points 17
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vertical grouping, i.e., the need for nmultiple rows nount i hg i nts.
ThE exermembers 32 and:33 are disposed atlopposingrendsof thedohgitirlind nidmbed DB housi ng 26

'S The longitudinal member 27 includes a plurality of laterally-oriented apertures 27a.
The tongues 30 and 31 each define a plurality of troughs 30a and 31a. The troughs 30a are
disposed along an upper surface 30b and a lower surface 30c the tongue 30. The troughs 31a
are likewise disposed along an upper surface 31b and a lower surface 31c of the tongue 31.

20 Each trough 30a and 31a is substantially aligned with one of the apertures 27a.

The apertures 27a and the troughs 30a and 31a are adapted to engage the contacts 15
and 20. The contacts 15 and 20 are disposed within the apertures 27a and the troughs 30a and
31a when the connector 10 is fully assembled (Figure 5). A portion of each contact 20 is
exposed along the upper surfaces 30b and 31b of the tongues 30 and 31. A portion of each

25 contact 15 is likewise exposed along the lower surfaces 30c and 31c. The housing 26 is fixed
to an edge of the PC board 16, thgreby securing the connector 10 to the PC board 16 (variants
of the connector 10 within the contemplated scope of the invention may position the
connector 10 at locations other than the edge of the PC board 16).

For exemplary purposes, the connector 10 is described in conjunction with a

30 peripheral device 11 for use in a personal computer 12. The peripheral device 11 (including

the connector 10) is guided into the bay 13 of the computer 12 by the engagement of grooves




formed froma rigid or sem-rigid, electrically-insulating material. The
housi ng 26 conprises a |longitudinal nmenber 27 having a first tongﬁﬁ %%3and
a second tongue 31. The housing 26 further conprises a first |at F
menber - 32 and a second lateral nmenber 3g. The lateral 15 nenbers 32 and 33
are di sposed at opposing ends of the |ongitudinal nmenmber 27. The
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of the cont act el enents 34a and the cont act
maximum width of about 12.95 mm. The greater width of the connector 35 is a result of the

need to maintain physical separation between the solder tails 36a and solder tails 38aof a
lower array of contacts 38.
The invention also eases the installation and removal of electronic devices. More

20 specifically, the invention provides a connector 10 that allows electronic devices to be
electrically coupled and decouﬁled without the need to rewire any electrical connections.
Additionally, the design of the connector 10 simplifies the manufacturing and installation
processes in relation to connectors such as the connector 28. In particular, the upper-level
contact array 19 can be formed from a single stamping, thereby reducing the number of

25  manufacturing steps. Furthermore, grouping multiple contacts 20 onto a single mounting
point 25 reduces the number of soldering operations required to assemble the connector.
Grouping the contacts 20 in the noted manner can also provide advantages from an electrical
standpoint. For example, the signal grouping 23 in the described embodiment actually
enhances the quality of the signal transmission at high switching speeds.

30 : It is to be understood that even though numerous characteristics and advantages of the

present invention have been set forth in the foregoing description, together with details of the




20 el ectrically couples the peripheral device 11 and the conputer 12. The
present invention thus furnishes a neans for disposing electrical (Z%Vafbbf
on a planar surface in a manner that mnimzes the anmount of space

occupi ed by the contacts both on and a®ove the surface. The reductions in
connector size provided by the invention are 10 significant in |light of the
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sol der i nontaged andA6. r equi red to assenbl e the connector. G ouping the
contacts 20 in the noted manner can al so provi de advantages from an

el ectrical standpoint. For exanple, the signal grouping 23 in the

descri bed enbodi ment actually enhances the quality of the signal

transm ssion at high switching speeds. 30 It is to be understood that even
t hough nunerous characteristics and advantages of the present invention

have been set forth in the foregoing description, together with details of
the 4 NOV 2003




-9 structure and function of the invention, the disclosure is illustrative
only, and changes may be nmade in detail, especially in mtters of ﬁ@ﬁﬁ@
size, and arrangenent of the parts, within the principles of theli 1’]on
to-the full extent indicated by the brggd general neaning of the terns in
whi ch the appended cl ains are expressed. For exanple, one particular

vari at i owhat isscliainfedcignnector 10 that falls wthin the scope of the

i nvention forgoes the use of a lower array of contacts, i.e., the array
14. This enbddi minteledncabeonmeewr adnpsadsfoendd cie swbstatialy flaiak aatke, €. 0., the
array 19, above an el ectronic conponent other than another grouping of

cont act $OMPEGIE: an enmbodi nent can be utilized to achieve a space savings

simlar to that deasﬁfs{ m%néf{okfk&%g&?@&&&"% Wﬁtﬂ?ﬁ%‘%*}%&?%«f d epbodi nent .

Anot her possible variati e connector o°%he use of the

housi ng salistanitially planapurfce ut Mouitarg fuiits oh BAASATARCLaN HBuRTE AR U, iﬁgup' ed
directly to a receptacle, i.e a femal e connector, that 1Is adaptec'lnt

recei ve asHestansially siraight Enexalang snid surfioe; @003 - 10 What is claimed is: 1. An
el ectrical connector adapted ff rr use on a sybstanti al Ig_-pl anar surface,
conprising: a fir&S°8 fol glegtrica] contacts, gt sqeend agay beipg verticallei ng fi xed

to saidgj t L &l I ] | | n_said syrface,
sai d moSaPRabOYs Bid Srflafadin AMIiGRTF B SRR e s sihoR

sur f acearraybeing sewpleditcos tabysatd tablbeingfixedito st huttantialhpplens 86TaE Asddy bei ng
vertical l di sposed above said first array in relation to said

subst anPUgopn of s3id substantially straightdingecond  array being coupled to a tab,
said tab being fixed to said substantially planar surface along a
projection of said substantially straight [ine. 2. The electrical connector

of claim1, 2urtTherelenical corestor oneluim Nofubthért cofpsiai@s hotdihg tildk bfgagad
second contact arrays.
said first and second contact arrays.

3. The electrical connector of claim 1, wherein:
7 at least a portion of said first array is disposed is a first plane, said first plane
being vertically disposed above said substantially planar surface;
said second array is disposed in a second plane; and
said substantially planar surface, sﬁd first plane, and said second plane are
substantially parallel.

4. The electrical connector of claim 1, wherein said tab is laterally offset in relation

said second array.

5. The electrical connector of claim 4, wherein said tab is longitudinally offset in

relation said second array.

6. The electrical connector of claim 5, further comprising a transverse member, said

second array and said tab being fixed to said transverse member.



3. The electrical connector of claim1, wherein: at |east a portion of said
first array is disposed is a first plane, said first plane bei ng
vertically disposed above said substantially planar surface; sai N BBy
artay is disposed in a second plane; anrtilsai d substantially planar surface,
said first plane, and said second plane are substantially parallel. 4. The
el ectrical cor?necﬂm: eleétricdlzibnnettorwifielaimh 6, Whéreintsaid thl§cdrﬁ15ﬁsrc$h|v¥nﬁﬁﬁfet in
rel ation sai ond array. 5. The el ectrical connector clarm

wher ei n Q5eped g8 C‘%" F‘B&@ P@-‘ifd?%VW%M(yeqqunnembdrdmngrﬁndmiménms:be%r ay.

6. The e her rrprl sing a transverse
menber , ?gfﬁ &gglgo Qggiﬁggfxgﬁi Sa' rpﬁ%uad@lﬂi eto sai d transverse
menber. 4 NOV 2003 -11 7. The eI ectrl cal connector of claim®6, wherein said
tab conprises a vertically- oriented nmenber and a base, said

vertical | y-orBent qmarw{ cmentgrbfcdam Lontmmsmdamas&esandrﬁfdw&a 84thd
base bei fixed tantia nar surface. 8. The el ectrl cal
connect o?‘gno?nsel ﬁﬁ%ﬁa‘&ﬁ@ﬁ @flﬂa%{)%icg@sé’eﬁﬂﬂ fixed ¢p said substentially planar

conpri ses@faaebglgaldgﬁhé sai d soI der tails and said tab being fixed to said
substantially planar “surface by soldering. 9. The electrical connector of
claim2, wherein said housing conprises a |ongitudinal nenber having one

or nore apertyre S ngi tudi nal nmenber conprising a tongue having one
or nore trougéjr i"& §E&H”FP§ Fanpeciprn of rbaim 4, twhersan spid heusing eamprises @ aper t ur es

d ﬂmm t t 10. Th
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connector ,of, claim1, wherein_said substantially planar sur
and said troughs engaging said first and second contact arrays.

10.  The electrical connector of claim 9, wherein said troughs are disposed along an
upper surface and a lower surface of said tongue.

11.  The electrical connector of claim 1, wherein said substantially planar surface is
a pnnted circuit board.

12.  The electrical connector of claim 1, wherein said substantially planar surface is
a surface of a peripheral device for a personal computer.

13.  An electrical connector, comprising:
an array of electrical contacts, said array defining a first plane;
a transverse member, said array being ﬁxeﬂ to said transverse member; and
a tab, said tab being laterally offset in relation to said array, said tab
comprising a base and a vertically-oriented member, said veﬁically-oriented member being

fixed to said transverse member, said base defining a sécond plane.

14.  The electrical connector of claim 13, wherein said tab is longitudinally offset in

relation said array.




a printed circuit board. 12. The electrical connector of claim1l, wherein
said substantially planar surface is a surface of a peripheral device for
a personal conputer. 13. An electrical connector, conprising: an &miN&y0mf
electrical contacts, said array defininga first plane; a transverse
menber, said array being fixed to said transverse nenber; and a tab, said

tab being | at asal I'Pheafléciféal bonrdeBlorbf Qint 93 ﬁl:r%&;hg}césiflg%ih‘au&ﬂ tha?&ﬁga%@rng

a base and a vertically-oriented nmenber, sai d ver alfy-oriented

bei ng f iakigastiagpostioriof saicheontact arrajetber , sai d base defining a second pl ane.
14. The el ectrical connector of claim113, wherein said tab is
longitudinally offset in relation said array. -12 4 NOV 2003 15. The

ongi tudi nal |y . | 12 4 NOV 2003 15
el ect 1 cal coNBeCtNe obnlgbtdfintshor SEULETS, SHENIL SR fp RufiPHEh oA h2 engages

at least a portion of said contact array. dfAnect or of

cl ai m 15 ongitedinkinmember Haviigiong ot a1ope aeptire?, sdi®loakitudlhdl FheriBeFR8MpREHERT ONE
or nore apertures, said |ongitudinal nenber conprising a tongue having one
or nore tON8UEAVILE ARe er e tronghs subsiantiailyt aligoed withseidtaperres, saidaperteret ur es
and said 5 ngagi ng sai,d contact array. 17. A systemfor electrically
coupl i ngmgd%y(?gﬁuggﬁ%nga%g%mﬁc C‘%"&ap%i c device, conprising: a plug, said
plug conprising: a first array of electrical -contacts, said contacts being
fixed to a substantially planar surface of said first electronic device at
nmounti ng poi nt3 oA systeth fos elettiically smiplinga firstiand apedondledabhici degice,
substantially.straight |line along said surface; a second array of

el ectri c™RGM&ct s, said second array being vertically disposed above

said first array i@pfuﬁlﬁgaﬁﬂgtcgmiﬁgiﬂg:SUbSt antially planar surface, said

a first array of electrical contacts, said contacts being fixed to a
substantially planar surface of said first electronic device at mounting points on said
surface, said mounting points defining a substantially straight line along sai.d surface;

a second array of electrical contacts, said second array being vertically
disposed above said first array in relation to said substantially planar surface, said
second array being coupled to a tab, said tab being fixed to said substantially planar
surface along a projection of said substantially straight line; and

a housing that engages said first and second contact arrays; and

a recepiacle fixed to a surface of said second electronic device, said receptacle

being adapted to engage said plug.

18.  The system of claim 17, wherein said housing comprises a longitudinal member
having one or more apertures, said longitudinal member comprising a tongue having one or
more troughs substantially aligned with said apertures, said apertures and said troughs
engaging said first and second contact arrays.

19.  The system of claim 18, wherein said troughs are disposed along an upper

surface and a lower surface of said tongue.




second array being coupled to a tab, said tab being fixed to said
substantially planar surface along a projection of said substantially
straight line;, and a housing that engages said first and second cQmgcHg}
arrays; and a receptacle fixed to a surface of said second el ectronic
device, said receptacle being adapted to engage said plug. 18. The system
of claim 17, ®@0er &he systesh TSN, GRERH (,In?jﬂj havi ng
one or nore a ert_ures,? sai d | ongi t udi nglﬁﬁngﬁgegkﬂg%dnp Ig?%p%éﬁ%o ac\k/i ng
one or fSMENtsy sid pentagtiglements t&?ﬂgwdapﬁegnechgagt bnid Arst anpsscbhd Esntact afrdys.
apertures and said troughs engaging said first and second contact arrays.
19. The system of claim 18, wherein said troughs are di sposed al ong an
upper surfacgjan I Sal P NOQV_ 1003 20. The
systemof claim 1g,hes %‘\rﬁgiogaégfl Sg’ﬁggéer%]tﬁ ggﬁqeﬁrgto%?}%rﬁ]bglg;d%g%&]ﬁ %qp?ﬁmfz)f

cont act devicsifona persendl dompntenaid widseeotdelbaion laRties phofNga8pual d i1 st
and second contact arrays. 21. The systemof claim 17, wherein said first
el ectronic device is a peripheral device for a personal conputer and said
second el ectronic device is a personal conputer.





