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N MEDIA CONNECTOR INTERFACE FOR USE WITH A
- . . PCMCIA-ARCHITECTURE COMMUNICATIONS CARD AND METHOD

1. Tne’ Field of the Invention

The present invention relates to the field of computers.
Msidiie particularly, it relates to an interface between a
connector and a communications card in a computer system, and
specifically to a physical/electrical media connector
. ... interface for use with a S5 mm PCMCIA-architectures .

communications card, such as used in laptop and notebook

computers.

2. Related Technology :

A. Data smissi

The field of transmission of data by phone lines or
network cébies is # rapidl’yj‘iexpénding field. Users of
personal computers in particular are finding such practice to
be of great value.

For "éxample, there “‘are numerous public and private
networks and databases which 'si:or.e. data or programs. Absent
the ability to send and ré‘ceive data over telephone 1lines
through a modem, a user is relegated to relying upon the
excixax;qe of discs or tapes in order to receive data suitable
for use with their comptiter.

Similarly, companies performing tasks that are integrated
‘are aided by local area networks (“"LANs") which _permit
i:éréoﬁnel' to -exchangé' electronically retrievable data. The
ahility to freely transfer data and information from one

computer t& another computer over a telephone 1line may
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used in laptop and notebook computers. The present

ton has been divided" qut from UK patent application no. 9300619.5

s directed towards a conmuni*cations nedia direct connect system

ftent application nos. 9317319.3 and 9600115.1 have al so been divi ded

UK - patent application no. 9300619.5. UK patent

cation no. 9317319.3 is directed towards a direct connection system

renovabl y engagi ng a physical / electrical data transfer nedia

cgnnect or dpanativallgt i dncredse productivity and reduce overall
production time.

To translate the binary code utilized by a computer into

signals capable of being transmitted over the telephone lines,
.modems have been developed to translate and reconfigure binary
signals into analog signals capable of being transmitted over
telephone lines. For conversion of signals to take place, a
modem . must be placed between the computer generating . the
binary signals and the telephone line capable of carrying the
analog signals. L

Typically, in to&ay‘s practice, a modem at the
transmitting computer end of a telephone line receives binary
digital data from the computer and converts the binary code
received from the computer /into modem frequency signals.
These modem frequency signals are then transmif_:ﬁed over the
telephone 1lines to. a receiving modem at the receiving
computer.

The modem at the recipient's end then converts the modem
frequency signal back to binary digital data characters and
inputs the data characters to the input port of the receiving
computé:.

As today's modems serve to provide a compatible interface
between the phone 1lines and the computer, the Federal
Communications Commission ("Fcc") and telephone companies
require an interface to moderate all signals or energy being

input into the phone lines. This interface protects the phone
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PPFiata transfer line of a comunications card,” and apptication
F15.1 is directed towards .an interface for use betmsﬁeeﬂ{aﬁs%ieplaced

connecyor and a conmuni cations card, the interface conpri si ikRIg
gl formed within a face of the communications card and] | l@! U
|ng a nmedi a connector against the face of the comuni
tield of transnission of data by phone lines or network cables is a
api dI di field. I t N t I
oy A e ane B Sn akd s 1o SR UhS 1Y BAL L ©

and quality of transmissions over the phone lines.

A required part of this interface is a Data Access
Arrangement ("DAA") circuit. The DAA circuit provides an
impedance match and also serves to isolate the modem and the
computer from transient signals and other disturbances coming
in over the phone line. The DAA also protects the phone line
from disabling influences emanating from the computer or the
moden.

For example, damaggi would occur to the telephone systenm
if instead of transmit;t.:ing -frequency signals, DC power was
transmitted over the phone lines. Because the modem is
attached directly to ‘the . phone line, the modem must
incorporate the required FCC/ interface and must comply with
any requirements imposed by local telephone companies.

The ubiquity of the telephone and the need for interactive
systems throughout the world have caused standards to be
established for the components of a telephonic. sysfem.
Standardization allows telephone systems and devices using
those systems to be interchangeable. The components of the
telephone that are most thoroughly standardized are
physical/electrical media connectors.

Physical/electrical media connectors are used by almost
all telephone companies throughout the world for many

applications, the most important of which is interconnection

of telephones with telephone 1lines. For this reason,
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great v * For exanple, there are numerous—ptublie—ant—private networks
and dat gbases which store data or prograns. %ﬁéE{Hatsﬂgenig Iacl(}y to send and
recei vgf data over tel ephone li'hes through a L& el egated to
rel upon the exchange of discs or tapes ln H i ve data

Sui e for use with their conputer. Simlarl i erform ng tasks
thatfare integrated are aided by |ocal area netvvorks (" LANs") which permt

stringent standardization of connectors is required if
compatibility and interactivity is to be realized.

One popular physical/electrical media connector used in
the United States of America is the RJ-11 6~position miniature
modular plug physical/electrical media connector. The RIY-11
is used between the telephone line and the telephone itself.

Unfortunately, because of the physical and electrical
differences between the many pins of the peripheral ports
associated with the central processing unit of a computer and
the 6 pins of the RJ-11, direct physical or electrical
connection of the RJ-11 :;:o the computer is not possible.

Consequently, it has been found necessary to employ moden_as
or similar input/output devices or cards to effect
communicaticn betweer; computers and telephone lines. Modens
reconfigure binary data from the central processing unit of
the computer as received through the multi-pin peripheral
port. The réconfigured dé,té is then transmitted in analog
form through the RJ-11 physical/electrical media connector
into the telephone line.

~

B. Local Area Networks .

In cont'radistincti_.on to the development of telephone
lines, transmission lines used in LANs have been developed
specifically for the transmission of computer generated
signals. Because of the recent development of these

transmission lines, a variety of internal configurations for
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L exchange el ectronically retrievabl e data. The ability to
ransfer data and |nforma | from one conputer to another conputer
o tel ephone |ine may ‘2 l

plagepicr ease productivity and
overal | production tine. , ,l! ‘

transmission lines have been developed to accomplish the

transmission of computer data between computers.

'l‘hree‘ basic cable types are available for use in
transmitting encoded signals from one place to another: (1)
coaxial, (2) twisted-pair, and (3) fiber optic. Each has

certain advantages and disadvantages.

. 1. Coaxial Cable

Originally, access protocols .used in LANs were tied to
cable type. For example, Ethernet® and ARCnet®, two of the
original LAN systenms; x-:an' only on coaxial cable. Because
these protocols have been around the long_e.st, the majority of
installed LANs use coaxial cable.

Coaxial cable has four éogponents. The first is an inner
conductor -- a solid metal wire. This inner conductor, is
surrounded by an insulation layer. A third layer, comprised
of a thin tubular piece of metal screen, surrounds the
insulation. The axis of curvature of the screen coincides
with that of the inner conductor.; héncé’, the term “"coaxial"
has developed. Coaxial cable also has 'applications in cable
televisidn connection and in automotive radio installations.
Coaxial cable ranges in size from thick Ethernet® (which is
as thick as one-half inch) to Thinnet® (which resembles cable
television cable).

The advantages of coaxial cable include high bandwidth

vhich allows it to carry signals at high speeds, relatively

- Page 5 - REPLACED




"——“
e the blnary_Eﬁde~u%+++zed_by a conputer into signals capable of
being tyansmtted overT$ eﬁﬁa?ﬁ ne |ines, nodens have been devel oped to

transl ge and reconflgu 5ﬂs into anal og signals capabl e bf

bei ransmtted over ! For conversion of signals to take

a nodem must be |- n the conputer generating the binary

signal s and the tel ephone I|ne capabl e of carrying the anal og signals.

Typycal | Yy éd%céﬂ%gﬂﬁfitﬂnégniﬁé%rfef%nén¥j df¥am£fiar1ty to LANs

installers.

The main disadvantage to coaxial cable is the difficulty
in connecting it to LANs. Standard Ethernet® coaxial cable
requires a connection commonly referred to as a vampire tap
and drop cable. This connection is bulky and adds to the
already high expenses incurred with the acquis@;ion of the

coaxial cable.

2. Tw1sted-ga1r Cable

- Although -coaxial cable has been used in LANs longer than
other cable types, twisted-pair cable has been used in the
communications industry longer than coaxial cable in other
applications such as telépﬁPne ‘lines. Because ea:ly
experiments with twisted-pair cable resulted in slow
transmission rates, coaxial cible was selected for use with
LANs requiring high transmission:rates. Recent advances in
LANs protocols héve increased the transmission rate possible
with twisted-pair cable to the point that twisted pair cable
%s now a viable alternative to coaxial cable.

The ‘benefits to using twisted-pair cable revolve around
the availability of twisted-pair cable in almost every
building constructed offering telephone service. By utilizing
the twisted-pair cable already installed in buildings for
telephone lines, twisted-pair cable enjoys a significant cost

advantage over coaxial cable in retrofit situations. In

THIS SHMEET HAS BEEN
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tfansn]!!lng conputer end of a telephone line receives binary digital data
from henmﬂmﬁﬂﬂﬁﬂkandﬂ&ﬁmve ts the binary code received fromthe conputer

i nt of node gnals These nodem frequency signals are then
t sm tted | ephone lines to a receiving nodemat the receiving
C ter. he recipient's end then converts the nodem

frlequency si gnal back to binary digital data characters and inputs the data
characters to the input port of the receiving

addition, twisted-pair cable is more flexible and is easier ;

to install in new buildings.
Due to the size and configuration of twisted-pair cable,
a variety of physical/glectricai media connectors may be

utilized. Physical/electrical media connectors complying with

" FCC Rule 68.500, subpart F, such as RJ-type connectors are
easily used with twisted-pair cable. As a result, one of the
most ‘advantageous features of twisted-pair cable is its

connectability.

3. Fiber obtic Cable

Fiber optic cable is immune to _électromagnetz_c
interference, has enormous bandwidth sends data over huge
distances, and can carry voic,é, video, and data. The biggest
disadvantages of fiber optic. cable are the pric_ie and the
difficulty in connecting it to LAN-s.-' Fibér optic connectors
are more difficult to install than eten éoaxia'l connectors.

Of the variety of transmission lines available, unshielded’
twisted pair cable seems to be emerging as the most popular
variety of computer data transmission cable. cOntributing to
the popula;:ity of this variety of cable at least in part, is
the compatibility of this cable with- é broad range of

physical/electrical media connectors.

4. Con rations
A typical local area network comprises several computers

at remote locations throughout a building interconnected with

- Page 7 - THIS SHEET HAS BEEN
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t he phqg e lines and the computer, the Federal Communications
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today's nodens serve to provide a conpatible lnltherface b

THEA

unshielded twisted pair cable utilizing RI-type

physical/electrical media connectors. The network is
typically connected to a file server. A file server is a

computer providing shared access to a file system, printer,

electronic mail service, or modem. The file server is a

combination of hardware and software that contains files
shared by everyone connected to the LAN.

As, LANs utilizing unshielded twisted pair cable are
capable of transmitting signals at a higher rate than signals
travelling through telephone lines, the requirements of the
devices used to transla?:é and reconfigure signals from the
combuter for transmission through lines have consequently been
developed with different requirements.

The coﬁni:erpart to the inod'/e‘nf'iﬁ"teleph'onic" communications
is the LAN adapter card or data communications card. In a
similar fashion to a modem, these communications cards
reconfigure the parallel data produced by the computer into
a serial form and back. These cards also provide buffering,
encoding and decoding, cable accesé, and transmission.

As the use of LANs increases, it has become increasingly
more beheficial for users of portable computers to have the
ability to interact with several local area networks at
different locations. For example, information at one location
may be downloaded to a portable computer that allows a user
to manipulate the data during a business trip and load the
manipulated data onto the network at a destination.

- - T H;: *'!"';_‘:'W—‘-_v.‘.-..,...m,o_‘:‘_m
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s and “éystems from danage, thereby ensuring +he-1'~1=rt~egr’r1’y’é‘nﬁ’”
gty of transm ssions over the phone lines. A requifedy, BEdn Reflacsd
ferface is a Data Access Arrangement ("DAA") circuit. ﬁm cuit

f ovi des an i npedance match and‘al so serves to isol ate t he
bonput er fromtransient signals and ot her disturbances t he
hone |ine. The DAA al so protects the phone |ine fron1d|sabllng |nfluences
emanating fromthe conputer or the

Diagnostics and maintenance are also made easier through the
use of common connectors. .

As the popularity of twisted-pair cable has increased, the
popularity of the most frequently used physical/electrical
media connector, the 8-pin wminiature modular plug, has also
increased. This increase in popularity of the 8-pin miniature
modular plug has introduced-the same problems and solutions
into LANs ' as | will be discussed regarding the RJ-11
physical/electrical media connector in the development of

mnodens.

c. Modenm Development
1. External Modems

Many modems in use today are configured as external
accessory units, housed in their own cases, and attached-to
the computer. Such a prior art moden is illustrated in Figure
1 of the drawings. A modem 10 is shown near a telephone base
12 which cradles a telephone receiver 14. Modem 10 is
electrically connected to the _ telephone with a telephone
extension line utilizing physical/electrical media connectors
at each end. Signals transmitted by a modem at a remote
location are received over a telephone line 16. An RJ-11
physical/electrical media connector 18 is used to physically
and electrically connect a local telephone extension line 20
to telephone line 16. Another R;7-11 connector is used to

connect extension line 20 to modem 10.

' THIS SHEET HAS BEEN
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t e®phone

a exanpl e, damage woul d occur to the tel ephone S st m.if instead

fISmitting frequency signals, DC power was t ‘*he phone
Because the nodemis attached direct! y to e, the
must incorporate the required FCCinterface y wi th any

) renents i nposed by | ocal tel ephone conpani es. The ubi qU| ty of the
and the need for interactive systens throughout the world have

calised st andarrgosdélﬁ)

ti% converts the modem frequency signal back to
binary digital data characters. The digital characters are
then transmitted through a multiplexed cable 22 to an input
port of a receiving computer 24. In the prior art system

illustrated in Figqure 1, a DAA circuit is located within modenm

.10 at the point where the modem interfaces with telephone

extension line 20. At this location, the DAA circuit isolates
the modem and the computer from disturbances coming in or
going out over the phone line.

External modems like modem 10 are often employeéd by users
of personal computers External modems have been popular.
because they can easily contain a substantial amount of
electronic circuitry or hardware, as well as executable
programs or software. . :

With the advent of downsizing technology in other computer
components, however, smaller portable computers (often
referred to as laptop or notebook computers) have taken the
place of many of the desktop models. With the new-found
portability available with laptop or noteho;:k computers, the
size of external modems has made external modems cumbersome
and not .in keeping with the portability that buyers of these

downsized computers desire.

D. Integral Modems
To overcome the inconvenience and physical limitations of
external modenms, smaller modems have been developed that are

small enough to be built into the housing of a portable

- Page 10 -
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ycal /el ectrical media connectors are used by alnost all tel ephone
ani es throughout the world for many applications, the nost inportant of
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integral internal modem 30 is located within the housing of
a portable computer 32 at a position giving access to local
telephone extension line 20. The interface between the
telephone line and modem 30 is achieved through the use of an
RJ-11 physical/electrical media connector and an internal DAA
34. The RJ-11 physical/electrical media connector has two
components: an RJ-11l sockgt and an RJ-11l plug.

An RJ-11 socket 36 is formed in the housing of computer
32. This socket is capable of receiving an RJ-11 plug 38 from
any of the many ‘t';.]’.ephone ..lines utilizing -an RJ-11
physical/electrical media connector system.

The . ubiquity of the: RJ-11 system  provides users of-

portable computers with internal modems a uniform standard

interface for media access devices such as modems. Moden
manufacturers can build products capable of accepting the RJT-
11 media connector with confidence -that their product can be

used in a wide geographical area. Because modems can be built

‘to the RJ-11 uniform standard, consumers benefit from- the

ability to interchange. and interconnect media access devices
without the need for adapters for products made by different

manufacturers.

E. Q nica Ca
As computer housings have continued to be downsized,
internal spatial restrictions have required the establishment

of standards for the internal accessories of the computer.
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st andar di zat i on o-f- onnect or s Is required if conmpatibility
"and teractivity i ghisShdgdlap E . One popul ar physical/electrical nedia

conglector used in the t of America is the RJ-11 6-position
o1 @ ature nodular plu

ctrical nedia connector. The RJ-11
one set of standards applicable to memory cards has been

developed by the Personal Computer Memory Card International
Association (PCMCIA). This organization is. comprised of
hundreds of manufacturers of memory cards and related
peripheral equipment. The PCMCIA has determined that the
spatial standard for all memory cards used in down-sized
computers should be restricted to. a rectangular space
appraximately 55 mm in width, 85 mm in length, and 5 mm in
depth.

In keeping with the PCMCIA standards. for memory cards,
internal modem manufac.i'.l.zre_rs have . adopted the same spatial
standards for use with their down-sized communications cards.
By complying with the. standards established by PCMCIA for
memory cards,. communications card manufacturers ..liavel assured
themselves of compatibi.lity/ and spatial conformity with
computers utilizing the new PCMCIA standards.

The constraints imposed by this new PCMCIA standard have

resulted in the development of “credit card" communications

cards. Most of the components formerly housed within a moden
are now contained within a credit card-sized wafer. One
communications card conforming to this new PCMCIA standard is
produced by Intel under the ExCA® trademark and is similar to
that illustrated in Figure 3.

Although the communications card illustrated serves the
functions of a modem, a similar card has been contemplated for

use in LANs.

- Page 12 .- ﬁi@;&éﬁa— ;:):é BEEH
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P hetween the tel ef tele hone |ine and the tel ephone itself. Unfortunately, ‘
> Tﬁsﬂﬁﬁﬁﬁ R@&Fe nd el ectyical differences between the many pins of
SOCIated mnth the central processing unit of a
of the RJ-11, direct physical or electrical
; 11 to the conputer I's not possible. Consequently, it
been found necessary to enpl oy nodens or simlar input/output

fllv'egﬁg o car di/ft;éé@re efqf eE1160EFXEL £ A0 p F! Wik etONRY! %ﬁxc@x“dls
pressed over a corresponding plug affixed to the circuit board
of the computer. This plug and socket arrangement provides
versatility in the selection of cards that a user may select
for use with the computer. For example, extra memory cards
also utilize the same PCMCIA architectgre standards and may
therefore be inserted over the same plug as is used with
communications card 40.

Figure S illustrates peripheral socket 44 in PCMCIA

communications card 40. Although 68 pin socket 42 is part of

the standardized elecééical interface under the PCMCIA
architecture, socket 44 is bﬁilt into coﬁmunications card 40
to correspond to the variety of plugs employed by different
manufacturers. For exqqple,,sqckét 44 is used to interfacé
with external media access ;ni:s that contain elements of

integrated modems that have not been included within PCMCIA

communications card 40.
Elements not included within the communications card
illustrated in Figure S5 include the RJ-type connector

interface and the DAA. The DAA and the connector interface

used in the system illustrated in Figure S media are housed
in an external unit (often referred to as an "intermediate
physical/electrical connector" or “podule®"). While 68 pin
socket 42 is standardized as part of the PCMCIA architecture,
the shape and configuration of peripheral socket 44 varies
with the needs of the manufacturers of the external

intermediate physical/electrical connectors.

- Page 13 - e




¥t c binary data fromthe central processing unit of the conputer as
Y t hrough the nulti-pin peripheral port. The reconfigured data is
ransmtted in anal og formthrough the RJ-11 physical/electrical nedia
gector into the tel ephone-line. B. Local Area Networks In

i adi stinction to the development of tel ephone lines, transmission lines
in LANs have been devel oped specifically for the transm ssion of

put er gene@qh%q.e 6 illustrates another form-of peripheral socket
/ like that illustrated in Fiqure 5. External intermediate
physical/electrical connector socket 46 has a shape capable
of receiving a corresponding plug for use with the DAA and RJ-
11 interface housed in a podule for modem transmissions or an
8 pih modular plug inf.erface for use with LANs. Socket 4§ is
manufactured into communications card 40 for use with a
specific external DAA and RJ-11 interface podule. As a
result, although the RJ-11 media connector is available at
most locations providing telephone service, a user will still
be unable to utilize “'aln integral modem if a compatible
external DAA and RJ-11 interface podule corresponding to
socket 46 is not available.

Figure 7 depicté communications card 40 inside of a down-
sized or laptop computér. External intermediate
physical/electrical connector socket 46 is shown incorporated
into comm_mications card 40 and extending to an exposed
position so that connection can be made therewith. An
intermediate physical/electrical connector podule 48 houses
an external DAA SO0 and RJ~-1l1l enclosed socket 36. Podule 48
is in electrical connection with communications card 40
through an external physical/electrical connector plug 52 and
a connector cord 54. _

In use, a telephone line is physically and electrically
connected to RJ-11 enclosed socket 36 with an RJ-11 plug to
form a communications interface. Incoming signals are then

filtered through external DAA 50 and pass through connector

Sheet Has Been Replaced

B ————

HIG &JL?"} L“\\ EU‘—Q

i

T

i et e




3 Because of the recent devel opnent of these transm ssion
* a variety of internal rconfigurations for -5- transm ssion |lines
been devel oped to acconplish the transm ssion of conputer data between
uters. Three basic cable types are available for use in

cord 54 to external physical/electrical connector plug S2.
A second communications interface is formed between connector
plug 52 and connector socket 46. As discussed previously, the -
RJ-11 communications interface is widely available, while the
second communications interface between connector plug S2 and
connector socket 46 is manufacturer-specific.

. After passing through the second communications interface,

| signals are -ttanslated from analog modem frequency to binary

signals compatible with the computer.

The depth of a PCMCIA standard communications card is
limited to S5 mm. However, the depth of a media connector such
as the RJ-type or 8-pin miniature modular plug is
approximately 8-12 mm. As a result, an .RJ-11 or other modular
connector exceeds the depth.regtrictions imposed by the PCMCIA
standards for internal computer components. Direct internal
connection of the physical/electrical media connector would
necessitate encroaching on a neighboring card space =-- an
approach advocated by some manufacturers, but requiring the
sacrifice of space that could be used to provide additional
memory capacity.

While.an external DAA and a&aptor solve the problem of
incompatibility between computers and modems or LANs, the.
solution necessitates carrying an extra item (namely the
external DAA podule) whenever use of the modem is desired.
The advantages of easy portability afforded by downsized
computers are sowmewhat negated by the need to carry along

extra interfacing devices.
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#1 ng encoded signals fromone place to another: (1) coaxial, (2)
tpair, and (3) fiber optic. . Each has certain advam’tﬁi@taﬂ@eenl{eplaced

di sadfant ages. 1. Coaxi al Cable Oiginally, access protocolf
.ijed to cable type. For exanple, Ethernet[err] and ARCn f
i gi nal LAN systens, ran only on coaxial cable. Because These
profocol s have been around the longest, the majority of installed LANs use
'al cablep second problem encountered by users of external DAA's

is that there is no standardization among the various
/ manufacturers of external DAA's. As a result, intermediate .
physical/electrical connector podule 48 may take several
forms, no one form allowing use of an externai DAA made by a
different manufacturer. It is, therefore, imperative that an
.- appropriate external DAA is carried along whenever the

computer is transported to a different location. As no direct
interface with the communicatione card is affofdeci without the
adaptor, failure to remember the' adaptor results in an
essentially ncnfunct:.onal communxcations system or LAN.

Another solut:xon advocated by some manufacturers to the
incompatibility of the RJ-11 connector with the PCMCIA memory
card size constrai.nts is il-ltistr.ated‘ in Fiqur-:e. 8~. PCMCIA
communications card 40 is shown with an integrated
physical/electrical connector S6 attached at the location
where enclosed socket 44 15 csually-lccated. A small DAR is
located within mtegrated connector 56 to filter signals
passing thcret_:hrough. RJ-n ccnnector socket 36 is formed in
a free end of connector 56. The height of connector 56 is
approximately 10 mm, thereby allowing RJ~11 socket 36 to be
contained therein. Incorporation of integrated connector 56
allows an 8 mm RJ-11 plug to iﬁcerface with the S mm
communications card 40.

Figure 9 illustrates the communications card and connector
of Figure 8 installed in a laptop computer. 68 pin socket 42

is installed over a corresponding plug in electrical

st g
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cabl e has four conponents. The first is an inner conductor -- a

- netal wire. This inner conductor, is sdﬂwﬁﬁ 2¥hsul ati on
o;Er. Athird | ayer, conprlsed of a thin tubul taI screen,
s rounds the insulation. The axis of curvatu en coi nci des
gl that of the inner conductor; hence, the tern1"coaX|aI" has devel oped.
cabl e al so has appllcatlons In cable television connection and in

Aut onotive radi.o i g_ﬁt all ati on%h Coaxi al ,cabl e ranges in size fromthick
Et her net f:gfqn}me. with e circuit board of the computer.

Although communications card 40 complies with the 5 mm PCMCIA
size restrictions, the 10 mm integrated connector $6 does not.
As a result, integrated connector 56 must either be placed
outside of the computer housing or must displace memory cards
in adjoining slots. |

o Operation of the communications card requires only the
connection of an RJ-11 plug into RJ-11 enclosed socket 36 or
an RJI-45 or 8 pin modular plug for use in LANs. Signals
received from remote modems are filtered by the internal DAA
and converted by commuﬁiéations card 40.

although this solution to the RY-11 LAN interface problem
eliminates the need for carrying extraneous components and
eliminates the incombatibil%ty' of those components, some
problems unique to the integral physical/eléctriéal_connector
are introduced.

For example, the extension of integral connector S6 beyond
the housing of the - computer e:'cp'ose"s" the com-xéé:"i:'i:r to the
possibility of breakage even when the connector is not in use.
The protrusion beyond the normal dimensions of the computer
also interferes with the fit of computer portfolios used in
transporting many laptop computers. .

It would, therefore, be an advancement in the art to
provide a S mm PCKCIA—architecture conmunications card that
is capable of direct connection with a miniature modular plug

physical/electrical media connector.

- Page 17 -~ I wwﬁwmufﬂ_ﬁ‘
‘ THIS SHEET HAS BEEN |

jedn 37 ADE
;.ﬁ'a' nue.b‘ l

¢ et o e e




fas one-hal f inch) to Thimmetierri—twhich—resenbl es cable
Fon cabl e). The advantages oﬁh‘gg@gg}g@m gcgdncl ude hi gh bandw dt h

4 Bl lows it to carry signals at Iatlvely -6- | ow
atibility to interference, andf ”ﬂmﬂ Hl LANs

Yet another advancement in the art would be to provide a

direct media connector interface for use in laptop and
notebock computers that does not displace contiguous memory
cafds.

A further advancement in the art would be to provide a
communications card that complies with the 5 mm PCMCIA memory
card space configuration limitations while also providing
direct connection with a miniature  modular plug
physical/electrical media connector.

A still further advancement in the art would be to provide
a communications card that allows the computer housing to
retain its designed shape free from any added protrusions or
added external equipment. T

Another advancement in t':gxé ‘art would be to ‘provide a S mm
PCMCIA-architecture communications card/media connector
interface that is capable of being carried internally when not
in use.

Still another advancement in the art would be to provide
a communications card/media connector interface that is free
from reliance on an enclosed physical/electrical media
connector socket. ‘

A further advancement in the art would be to provide a
comnunications card connecting system that is free from
reliance upon an external Data Access Arrangement circuit.

A still further another advancement in the art would be

to provide a communications card connecting system that is
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. The main di sadvantage To coaxi al cable is the difficulty in
Fig it to LANs. Staang@mﬁuneBam maced coaxi al cable requires a

connecg¥on comonly referred t _ tap and drop cable. This
ion is bul ky and adds tFﬂ ' hi gh expenses incurred with the
W S

B/t i on of the coaxial cabtt ed-oair Cable Al though coaxia
has been used in LANs | onger than

free from reliance on any components which must be carried
externally in addition to the computer.

Another advancement in the art would be to provide a LAN
adaptor card capable of direct connection with a miniature
modular plug physical/electrical media connector.

Still another advancement in the art would be to provide
a LAN adaptor card that is capable of being carried internally
in the computer when not in use.

Yet another advancement in the art would be to provide a
LAN adaptor card connectlng system that is free from reliance
on any components whxch.must be carried externally in addition

to a portable computer.

OBJECTS - BR: S : OF TH TON

It is, therefore, one objéct of the present invention to
provide a 5 mm PCMCIA-architecture communications card that
is capabie of direct connection with a miniature modular plug
physical/electrical media connector.

Another object of the present invention is to provide a
direct media connector interface for use in laptop or notebook
computers that does not displace contiguous memory cargs.

Yeﬁ another object of the present invention is to provide
a communications card that complies with tl.xe S mm PCMCIA
memory card space configuration limitations while also

providing direct connection with a miniature modular plug

physical/electrical media connector.
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eabl e types, TWisted-pair cabl e has been used in the comunications ‘
ry longer than THaShéctias®adnlReplicad ot her applications such as

phone i nes. BéHl Il ¥Rlexperiments with tw sted-pair cable
ulted in slow transiigll | EI' ¥l coaxial cable was selected for use

LANs requiring hi n rates. Recent advances in LANs
¥ ot ocol s have increased the transm ssion rate possible with tw sted-pair
cable to the point that twisted pair cable is now a viable alternative to
coaxi al cabl eStill another object of the present invention is to
provide a communications card that allows the computer
housing to retain its designed shape free from any added’
protrusions or added external equipment.

Yet another object of the present invention is to provide

a 5 mm PCMCIA-architecture communications card/media connector

interface that is capable of being carried internally when not

in use.

Still another object of the present invention is to
provide a communications card/media connector interface that
is free from reliance or.‘: ;n enclosed physical/electrical media
connector socket.

Yet another object of the present invention is to provide
a communications card connec/ting system that is free from
reliance upon an external Data Access Arrangement circuit.

A further object of the present invention is to provide
a communications card connecting system that is free from

reliance on any components which must be carried externally

in addition to the computer.

A | still further object of the present invention is to
provideia LAN adaptor card capable of direct connection with
a miniature modular plug physical/electrical media connector.

A further object of the present invention is to provide
a LAN adaptor card that is capable of being carried internally
in the computer when not in use.

Yet another object of the present invention is to provide

a LAN adaptor card connecting system that is free from
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te—ustg Tw sted-pair -cable revol ve around the availability of
-pair bohcadl MOSt every buil ding constructed offering tel ephone

' cé‘fh‘sm' 3 écﬁké the twrsted:pair cable already installed in buildings

ele 13
coa '

B wi st ed- pair cable enjoys a significant cost advantage
reliance on any components which must be carried externally

retrofit situations. I n

in addition to the portable computer.

Additional objects and advantages of the invention will
be set forth in the description which follows, and in part
will be obvious from the description, or may be learned by the
practice of the invention. The objects and advantages of the
invention may be realized and obtained by means of the
instruments and combinations particularly pbinted out in the
appended claims. )

To achieve the foreéoin(; objécts, and in accordance with
the invention as embodiéd and broadly described herein, an
interface for use . between a " miniature wmodular plug
physical/electrical media donﬁéétdr and a PmCIA—architecture
communications card such as _;‘useci in laptop and notebook
computers is provided. |

The media connector capable of being used with the present
invention has a biased retention cli;i , a contact pin block,
and contact pins. The retention clip has several "s'tar}dardized
characteristics, including a broad fixed end pfotruding from
an outer surface of the contact pin block. The broad fixed
end taper: abruptly at a transition notch to a narrow free
end. A user manipulates the narrow free end to disengage the
media connector from the communications card.

In use, a media come&oi (such as an RJ-type 6 or 8-pin
miniature modular plug) is inserted directly into an aperture
in a communications card having a plurality of contact wires

in electrical connection with both the computer and the
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g on, twsted-pair cable is nore flexible and is easier to install
Pui | d| ngs. Due to the size and configuration of tw sted-pair cable,
Pty of physical/electrical media connectors may be utilized.
SFCal /el ectrical media connectors conplying with FCC Rul e 68. 500,

firt- F, such as RJ-type connectors are easily used with tw sted-pair
e.. As a result, one of the npbst advantageous features of tw sted-pair

cable is idperture. This direct connection obviates the need for any
adapters to facilitate connection of the media connector to
the communications card.

The aperture is sized and configured as to be capable of
receiving the media connector. The orientation of the
aperture to the communications card is important as the
contact wires must be in electrical contact with the contact
pins in the media connector to properly communicate electrical
signals therethrough.

Two structures present in an enclosed physical/electrical
media connector socket the retention clip ridge and the
socket floor must be present- in all arrangements attempting
to retain the media connector.

Accordingly, one aspect .3f t.hé invention overcomes the
limitations of the PCMCIA communication card by orienting the
aperture at an angle relative to the face of the
communications card. An aperture formed normal to the surface
of the communications card would not allow retention of both
the retention clip and the bottom of the connector pin block.
The transition notch in the retention clip must be captured
by a retention ridge located more than S mm from the tip of
the media connector. The S mm PCMCIA restriction thus
prevents any structure from capturing the transition notch and
the bottom of the connector pin block.

By angling the aperture, however, sufficient surface area
is exposed within one side of the aperture to capture the

transition notch with a retention ridge while simultaneously
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gobility. 3. Fi ber optic Cable Fiber optic cable is inmune to ‘
omagnetlc i nterference, has, enornous bandwi dth, sends data over huge
Mances, and can carry voice, vi deo, and data. The bi ggest di sadvantages
&ii ber optic cable are the price and the difficulty in connecting it to !
. Fiber optic connectors are nore difficult to install than even
cbaxi al connectors. Of the vari ety of transm ssion |lines avail abl e,
unshi el ded . .
supporting the bottom of the connector pin block with an
abutment ledge.

Means for utilizing tension produced between the biased
retention clip and the aperture to secure the contact pin
block to the communications card with at least one of the
contact pins in electrical engagement with at least one of the
plurality of contact wires are also provided.

The tension utilizing means have a broad retention clip

groove formed in a wall of the aperture capable of accepting

the broad fixed end of: the retention -<clip. The broad
retention clip groove h‘as a floor and walls and a retention
ridge formed in at least one of the walls of the broad
retention clip groove. The retention ridge is capable of
capturing the ttaﬁsition‘ notch- of the retention clip as
tension produced between the biased retention clip and the
opposing wall of the aperture urge the broad fixed end of the
retention clip into the broad retention clip groove.

Simultaneously, the transition notch is forced over the
retention ridge by the tension betﬁeen the connector pin block

_ .and an opposing wall of the aperture as the media connector
is pushed intq the aperture.

Means for preventing passage of the contact pin block
completely through the aperture 11:1 the communications card are
also utilized in the present invention. The passage
prevention means utilize a ledge protruding into the aperture
from one of the walls of the aperture to prevent passage of

the connector pin block completely through the communications

e
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Epai r cabl e seens to be energing as the nost popul ar var| ety of
¥ data transm ssion cable. Contributing to the popu HeﬁBeptheplaced

varf ‘y of cable at least in part, is the conpatibility of t =
a b@®ad range of physical/electrical nedia connectors. 4.

igurations A typical |ocal area network conprises several corrputers
pt e | ocations throughout a building interconnected with

card. The passage prevention means allows the elimination of
many of the structures of an RJ-type socket.

Alternate embodiments of the invention incorporate
stirrups of a variety of shapes capable of engaging either the
transition notch of the retention clip to retain the
physical/electrical media connector against the communications
card or the bottom of. the contact pin block.

One embodiment utilizes an open retention channel to-
provide lateral support to a media connector that is inserted
parallel to the face of the communications card. A depending
stirrup captures the.m;éia connector and_maintq;ns the media
connector in electrical contact with exposed contact wires
fixed in the retention channel.

The -preferred embodiment g_f the present invention utilizes
an aperture formed perpendicular to the surface of the
communications card. Complete passage through the aperture
is prevented by a depending stirrup blocking the travel of the -
contact pin block completely through the aperture. This
presently_preferréd embodiment utilizes an_anqled aperture at
an angle of 90° when measured from the plane of the face of
the comgunicatioas card. Unlike other embodiments of the
invention utilizing angles other than perpendicular, this
embodiment overcomes the depth restrictions of the PCMCIA
communications architecture by allowing the contact pin block
to protrude below the  plane of the lower surface of the
communications card to a point where it is captured by the

depending stirrup and prevented <from further travel.
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et e e, tar

server is a conbinati on of hardware and

tw sted pair cable _utilizing—-RItype

Pal /electrical nedia connect or.s. The, _rge[%clénkgpgceaypi cally

Pcted to a file server. Afile server I'$a 1

gFss to a file system printer, electronic _
sl

i

Structures formed in the aperture such as a retention ridge
capture the biased retention clip and hold the
physical/electrical  media connector in electricai
communication with the retractable access portion of the
communications card.

Methods for manufaéturing the interface and systems for
directly accessing the interface in the communications. card
are also contemplated by the present invention.

The system for directly acééséinq the interface utilizes
means for selectively egpoéing a retractable access portion
of the communications-c;rd outside of the computer ﬁousinq.
This system allows the communications card to be carried
internally within the housing of the computer when the
communications card is not inZuse.

When needed, one embodiment provides a retractable access
portion of the communications card which can be directly
accessed by manipulating an actuating mechanism which releases
means for retaining a portion of a communications card within
a computer housing thereby allowing means for biasing to push
the retractable access portion of the qard external to the
computer~ housing. The travel of the retractable access
portion is limited so that the retractable access portion of
the communications card will remain in electrical contact with
the remainder of the communications card.

After exposure of the retractable access portion of the

comnunications card, the media connector is inserted directly
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Fever yone connected to the TAN. As. CANs utilizing unshiel ded
Pai r cabl e are capabl e of trmnssnbatmsmjerﬂiegl&ahs at a higher rate

Kinal s travel ling through tel epgﬂ!mmm requi renents of.the
s used to translate and reconfi romthe conmputer for
m ssion through |ines have conse evel oped with different
rements. The counterpart to the nodemin tel ephonic conmunications is
thd LAN adapter card or data communications card. In a

into the aperture to facilitate electrical connection between
the telephone line and the computer.

After use, the retractable access portion of the
communications card is reinserted back into the computer
housing to be carried internally when not in use. As the
media connector plug is inserted directly into the aperture

. in the communications card without any intermediate adaptor,

no enclosed RJ-11 or RJI-45 connector socket is needed. The
elimination of the enclosed RJ-11 or RJ-45 connector socket
reduces the overall height required for the media connector
interface. | a

Additional height reduction is accomplished in some
embodiments by angling the apei:i:ure relative to the upper face
of the communications card. This angular orientation allows’
the aperture in the communications card to present a longer
realized aspect relative to the media connector to allow
capture of the transition notch therein.

When combined with the height reduction provided by the -
elimination of the nee& for an enclosed RJ-type connector
socket, the angular orientation of the aperture allows for
direct connection of a conventional RJ-11 media connector with
the PCMCIA standard communications card.

The PCMCIA communications card utilizes an integral DAA.

As a result, no extra é;:mponents need be carried along with
the computer to facilitate data transfer over telephone lines.

Any readily available RJ-11 media connector may be directly

inserted into the aperture in the communications card.

e
i s
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; h| on to a nodem —these—conmunications cards reconfigure the
F data produced by theﬁggﬁgélt}g,gmegkgbh@edserl al formand back. These

 aIso provi de buffering, codi ng, cabl e access, and
@i ssion. As the use of LA BHHF
ficial for users of portabl

t has becone |ncreaS|neg nor e
several |ocal area networks at different |ocations. For exanple,

have the ability to interact
orrratlon at_one | ocation, na dowgloaded to ortabl&ﬁonﬁuter t hat
all ows a user The present inv nt::.on so0 contempla aptor

connection system utilizing a PCMCIA communications card
configured for use with a local area network. In use, a
physical/electrical media connector having a physical
structure described in FCC  Part 68, subpart F
physical/electrical media connector is inserted directly into
the angled aperture in the PCMCIA-architecture LAN adaptor.
card. - This direct connection obviates the need for any
external adapters to facilitate céonnection of the RJI-type

media connector to the LAN adaptor card.

B ESCRIPTION OF THE DRAWINGS

In order that the manner in which the above-recited and
other advantages and objects 9f the invention are obtained,
a more particular description of the invention briefly
described above will be rendered by reference to specific
embodiments thereof which are illustrated in the appended
drawings. Understanding that these drawings depict only
typical embodiments of the invention and are therefore not to
be considered limiting of its scope, the invention will be
described with additional specificity and detail through. the
use of the accompanying drawings in which:

Figure 1 is a perspective view of a prior art external
moden. _

Figure 2 is a perspective view of a prior art integral
modem installed in a portable computer.
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ate the-data—during—a business trip and |load the mani pul ated data
ffiec network at asg Shids BahiROfkced - 9- Diagnostics and nai ntenance are

PFrrade easi er thr f common connectors. As the popularity of
Pt ed- pai r cabl e h H Maﬁmt he

Figure 3 is a partially cut away perspective view of a
PCMCIA-architecture communications card.

Figure 4 is a perspective view of a 68 pin connector end
of a communications card like the PCMCIA communications card
illustrated in Figure 3.

Figure 5 is an enlarged perspective view of the other end

. of the PCMCIA-architecture communications card illustrated in
Figure 3 having formed therein a manufacture-specific
peripheral socket.

Figure 6 is an enlarqed perspective view of a
manufacturer-specific- perlpheral socket like that illustrated
in Pigure S utilizing a different podule plug.

Figure 7 is a partially. cut away perspective view of a
portable computer having installed . therein an PCMCIA~
architecture communications card capable of attachment to an
intermediate physical/electrical connector.
| Figure 8 is a perspective view of an PCMCIA-architecture
communications «card utilizing. an integral - .DAA and
physical/electrical media connector socket.

Figure 9 is partially cut away perspective view of an
installation of the communications card illustrated in Figure
8 into a portable computer.

Figure 10 is a plan view of a first embodiment of an
PCMCIA communications card within the scope of the present

invention wherein the card is extended ready for insertion by

a connector.

e gtz e v



: Yy of the nost frequently used physical/electrical nmedia connector,
I n mni at ure nodul ar plug has al so increased. This increase in

; ,ﬁrlty oﬁhﬁﬁ@ﬂ °dt ur e’ modul ar pl ug has introduced the sane
& ens and
'*.lcaI/eIect

LANs as wll be discussed regarding the RJ-11
oen1DeveIopnent : Ext ernal Modens

nnector i n the devel opnent of nodens. C.

Figure 1la is a cross-sectional view of a refractahle
access poriion of a communications card of the present
invention and mounted in a remainder of the communications
card.

Figure 11b is a second embodiment of a retractable access
portion such as that illustrated in Figure 1la also mounted
in a PCMCIA communications card.

Fiqure 1lc is a cross-section of the communications dard-
taken along lines 1ic-1ic in Figqure 10.

Figure 12 is a partially cut away perspective view of a
retractable access po;fion of a communications card shown
mounted within a remaining portion of a communications card.

Figure 13 is a plan of . an PCMCIA-architecture
communications card capable of being retracted wholly within
the housing of the computer.

Figure 14 is a perspective view of a computer hocusing
formed so as to reveal the communications card installed
therein.

Figure 15 is a partially broken-away cross-sectional view
of a retractable access portion of an PCMCIA communications
card having a physical/electrical media connector inserted
therein.

Fiqure 16 is a partially broken away perspective view of
a retractable access portion of an PCMCIA-architecture
communications card having a physical/electrical media

connector disconnected therefrom.

3 PR Tk Sk a1 v g
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%ﬁﬂ&nh&Eﬁ&ﬂmﬂ@ﬂay are configured as external accessory units, housed

“in thelk; : d attached to the conputer. Such a prior art nodemis
iIIustraM\!ﬂ“ﬂml of the drawi ngs. A nodem 10 is shown near a

t el ephona h cradl es a tel ephone receiver 14. Modem 10 is
electrically connected to the tel ephone with a tel ephone extension |ine

uti‘!zing physi cal /el ectrical nmedia connectors at each end. Signals
n

tranSmtted by g.nDde qt.a renntg.lffatio are received over a tel ephone
line 16. An Ry*iqure is a partially broken away perspective view of

one embodiment of an interface bétween a physical/electrical
media connector and a S5 mm PCMCIA communications card
incorporating the teachings of the present invention.

Figure 18 is a perspective view of the interconnection of
the physical/electrical media connector with the
communications card.

Figure 19 is a cross-sectional view taken along lines 19-
19 in Figure 18 further iliustratinq'the inventive interface.

Figure 20 is a cross-sectional view of ﬁn embodiment of
an interface incorpoégéinq the teachings of ' the present
invention. ” o -

Figure 21 is a cross-sectioﬁgl view of an embodiment of
an interface incorporaﬁing',thé 'teachinqs of .the pfesent
invention. - ’ |

Figure 22 is a partially broken away perspective view of

an embodiment of an interface between a physiéal/electrical

o .

media connector and a 5 mm PCMCIA -communications card

incorpotating the teachings of the present invention.

3 {a
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el ectrical nedia connector 18 is used to physically and
‘el €% _»aIIy connect a | ocal tel ephone extension line 20 to tel ephone |ine
Aot her RJ-11 connector 'is used to connect extension line 20 to nodem
-10- Modem 10 converts the nodem frequency signal back to

DETAILE ESCRIPTION OF E )

As used in this specification, the phrase PCMCIA 5 mm
communications card refers to a communications card falling
within the Personal cOmputér Memory cérd International
Association memory card parameters for communications cards
having a thickness less than the thickness of a miniature
modular jack physical/electrical media connector.

Specific terms such as RJ-typé, .RJ—ll, RJ-45, 6-pin
miniature modular plug, 8-pin miniature modular plug, etc. are
all referxrences to specific exemplary physical/electrical media
connectors falllng w1th1n the broader parameters of the term
phy51ca1/electr1ca1.medla connectors and.should.not be used to
limit the scope of the 1nvent10n to specific connectors.

Figure 10 111ustrates aJ?CMCIA standard commmnlcations
card 70 hav1ng a retractable access portlon 72 and a flxed
portion 74.

Fixed portion 74 is in electrlcal communlcatlon with a
computer (not shown): Retractable access portion 72 is in
electrical comuhicaﬁion _w1th . fixgd portion 74 through a
flexible wire ribbon 75. Re;:ractable acceés portion 72 slides
in and out of a slot 76 forped.within communications card 70.

Retractable portion 72 is urged out of slot 76 by a spring 78.

BRI
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data characters. The digital characters are then transmtted
Fa nul ti pl exed cable 22 to an input port of a receiving conputer 24.
Pprior art systemillustrat'ed in Figure 1, a DAA circuit is |located
P nodem 10 at the point where the nodeminterfaces with tel ephone
gnsion line 20. At this location, the DAA circuit isolates the nodem and
Fconput er from di sturbances coming in or going out over the phone |ine.

W ernal nodensattbedingetol s cadpecd BFPItRL hlsdRE Snvention, the
communications card such as illustrateﬁ in Figure 10 is
provided with means for biasing the retractable access portion
of the communicatious card in a direction external to the
computer housing. |

By way of example and not limitation, the biasing means
of the embodiment 111ustrated in Figure 10 comprise spring 78
and at least one spring ramp 79. A retention notch 80 in
combination wlth a biased lever 82 retaics retf;ctable access
portion 72 within the hou51ng of the computer.

According to another aspect of the present invention, the
communications card such as ié 111ustrated 1n Figure 10 is
provided w1th means for selectzvely retalnxng the retractable
access portxon of the ccmmnnications card within the computer
housing. A

By way of example and not 11m1tatlon, the selective
retention means of the embodxment Lllustrated in Figure 10
comprise retentlon notch 80 and bzased lever 82. A limiting
notch 84 is engaged by biased lever 82 when the communications
card is extended fron the computer housing.

According to still another aspect of the present

-~

.

invention, a communications card such as the communications
card illustrated in Figure 16 is-provided witb means for
restricting the travel of the retractable access portion of
the communications card to a predetermined distance.

By way of example and ‘not limitation, the travel
restricting means of the embodiment illustrated in Figure 10

it
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: conputers. External nodens have been popul ar because they can
peont ai n a substantial anmount of electronic circuitﬂ?ﬁﬁhmﬁhsﬂuﬁkqmmaﬁ
gFs cxecutable progranms or software. Wth the advent of

ol ogy in other conputer conponents, however, snaller

couditers (often referred to as | aptop or notebook conputers

pl ace of many of the desktop nodels. Wth the nemffound portablllty
il able with | aptop or notebook conputers, the

comprise biased lever 82 and limiting notch 84. Biased lever

av
82 serves as an actuating mechanism to initiate exposure or
retraction of the retractable access portion of the
cémmunications card.

By way of example and not limitation, an aperture 86
having a plurality of walls 88 is fogmed within retractable
access portion 72. Aperture 86 is so sized and shaped as to
be capable of receiving a physical/electrical media connector.
Within apérture 86 is formed a broad retention clip groove $0,
a narrow retention clig groove 92, and a retention ridge 94.
The structures within.aperture 86 provide for. the retention
of a connector pin block of a physical/electrical media
connector. A guide track 96 is formed-within. communications
card 70 protruding upWardly';rom the bottom of communications
card 70. Guide track 96 is interengaged with a corresponding
guide groove formed in the bottom of retractable access
portion 72..

When a user wishes to connect a telephone line to the
communications card, biased lever 82 is manipulated out of
rei:ention notch 80. As retractable access portion 72 is
releasdd from the grip of biased lever 82, tension applied by
spring 78 urges retractable access portion 7# out of slot 76.
The progréss of retractable access portion 72 is guided by
guide track 96 and is halted when biased lever 82 engages
limiting notch 84. A user then inserts a physical/electrical.

nedia connector into aperture 86 to provide an electrical

e s A et AR AN

- Page 33 - F,% SHEET u;ﬂb REF ’\j

IR




’xt ernal nodens has nade external nodens_cunberseme—and hot in
ith the portability that buyers of these d""’ﬁiagﬁéénﬁ ters

'D. I ntegral Modens To overcome the inc fhysi cal
{ikhed that are

i3t i ons of external nodems, snaller nodems havl
¥ cnough to be built into the housi ng of a por

connection between communications card 70 and the telephone
line.

According to one aspect of the present invention a
communications card such as communications card 70 provides
means for biasing the retractable access portion of the
communications card in a direction away from the computer
housing.

By way of example and not limitation, the biasing means
employed in the embodiment illustrated in Figure 10 comprise
sprung wire 78. When a user no longer wishes access to
retractable access .p;;iion 72, the ‘user merely presses

retractable access p_orticn 72 back within the confines of the

computer housing such that retention -n'otch 80 will be engaged

retractable access portion 7’2.outside of the computer housing.

According to another feature of the present invention a
communications card such as communications ¢ard 70 is provided
with means for selectively reétadining the retractable access
portion of the communications card within a computer houéing.
By way of example and not limitation, the seleétive retention
means at: the embodiment illustrated in Fi@ui:e 10 comprise
retention notch 80 and biased lever 82.

- After use, the physical/electrical media connector is
removed from aperture 86, and biased lever 82 is removed from
limiting notch 84. Pressure opposing spring 78 is then
applied until biased lever 82 engages retention notch 80.

Engagement of biased lever 82 into retention notch 80 secures .
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; Such a nodem is illustra | ' 2. An integral
rodem 30 is |located within the housing enﬁeﬂ?a%dt abl e conmputer 32
Pl tion gi ving access to |ocal telT8B5EME a3, n line 20. The

i nterfdce between the tel ephone |ine and [ ' hi“ﬂlghl eved t hrough the
use of an RJ-11 physical/electrical nedi ajgHRis an internal DAA 34.
Thef 11 physical/electrical nmedia connector has two

the communications card within the housing of the Computer,
thereby protecting the communications card from breakage
during transport of the computér. Pirect cohnection of a
physical/electrical media connector to the communications card
eliminates the need for an external DAA and also eliminates
the need for an enclosed physical/electrical media connector
socket.

According to one aspect of .the pfésent invention, a
communications card such as the communications card
illustrated in Figurew 10 is provided with means for
maintaining electrical éémdnicatibn between the retractable
access [_Jortion of the communications card and tﬁe fixed
remainder of the communications card as the retractable access
portion' of the communicatioﬁs/"card' travels iﬁ and out of the
computer housing. .

By way of example and not limitation, the electrical
communication maintenance means of the embodiment illustrated
in Figure 10 comprise fiexible wire rihbon_ 7s. Flex:.ble wire
ribbon 75 is connected at one end both physically and
electrically to communications card 70. The other end of
flexible “wire ribbon 75 is connected both physically and
electrically to retractable access portion ‘)2.

Figure 11a illustrates retractable access portion 72 of
PCMCIA communications card 70 interengaged with fixed portion
74 through the interaction of guide track 96 with guide
channel 100.

.. THIS S’s -zc. Jm u"c'l\t-l
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) an RJ-11 socket and an RT-11 plug- An RJ-11 socket 36 is forned
i ousi ng of conputer 32. This socket js.,capable of receiving an RJ-11

plug®s fromany of the naflisSheed plagefl o utilizing an RJ-11
sycal /el ectrical nedia conn l he ubiquity of the RJ-11

) pm provi des users of port aliiy M th internal nodens a uniform

Pdard i nterface for nedia access devices such as nodens. Moydem

manuf acturers can build products capabl e of accepting the RIJ-

According to one aspect of the - present invention, a

communications card such as communications card 70 illustrated
in Figures lla-c provides means for quiding the travel of the
retractable access portion of the communications card as the
retractable access portion of the communications card iravels
in and out of the computer housing.

} 'By way of example and _not limitation, the quiding means
of the embodiment illustrated in:Fiqures l1lla-c comprise quide
channel 100 and gquide track 96. When access to retractable
access portion 72 i§ required,. the user manipulates
retractable access porfion:Jz through a siot in the housing
in the computer guided by guide track 96 and quide channel.
100.

Figure 11b illustrates fn alternate embodiment of the
guiding means illust:ated-in 1la, wherein the gﬁide track 96
and guide channel 100 are reversed such that quide track 96
is formed in fixed portion 74 and guide channel 100 is formed
in retractable access portion 72.

Figure 1llc is a cross-sectional view taken along lines
ilc-1lc of Figure 10 illustrating the interaction 'of
retracﬁhb;e access portion 72 wifh communications card 70.
Retrﬁctable access portion 72 is shown having guide channel
100 through which guide track 96 slides when retractable
access portion 72 is urged out of slot 76 by spring 78. Guide
track 96 is formed on the bottom of PCMCIA communications card
70 protruding upward whereas guide channel 100 is formed in

the bottom of retractable access portion 72.
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fconnect or wi-th—eoenfidence that their product can be used in a w de
cal”Erea Because, ms can be built to the RJ-11 uniform
st andarfd, cons B romthe ability to interchange and
I nt erconnect ne skt “m\jces wi t hout the need for adapters for
pro ts made b { :1 ufacturers. E. Communi cations Cards As
ccm*er housi ngs have continued to be downsi zed, internal spati al
restlictions have required the establishnent
Figure 12 illustrates an alternate embodiment of the

present invention incorporating a ratcheted groove 102 through
which an actuating shaft 104 travels during exposure and
retraction of retractable access pbttion 72.

In operation, travel of the retractable access portion out

of the computer results in travel of actuating shaft 104

.... Rrogressing through chevron-shaped ratcheted groove .102.
Indentations formed within the groove impart a rat&heting
action preventing movement of actuating ‘shaft 104 in a
retrograde or counter-c}.ockwise motion.

As retractable acce_ss' portion 72 is exposed out"side of the
computer housing, actuating shaft 104 is forced along a linear
extended pathway 108 until reaching the end thereof. Further
travel of retractable access portion 72 is halted by contact
between actuating shaft 104 and the end of linear .extended
pathway 108. When a user no longer requires exposure of
retractable access portion 72, retractable access portion 72
may be manually reinserted through slot 76 until actuating
shaft 104 leaves linear extended pathway ‘108 and dontinues in
a clockwise motion through the.chevron-shaped ratcheted groove
102. . ' .

According to another aspect of the present invention, a
communications card such as communications card 70 illustrated
in Figure 12 provides means for selectively retaining the
retractable access portion of the communications card within
the computer housing. By way of example and not limitation,

the selective retention means of .t:he embodiment illustrated
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Fds for the internal accessories at the conputer. - 12 - one
-andards applicable to nmenory. cards has been devel oped by the

¥ Conputer Menory Card International Association (PCMCIA). Thi s
organi zation is conprised of hundreds of manufacturers of nenory cards and
rel ated

i ¥
ke i

in Figure 12 co.mprise ratcheted groove 102, actuating sharft
104, and linear extended pathway 108.

Figure 13 illustrates an alternate embodiment of the
communications card employing the teachings of the present
invention. Retractable access portion 72 is exposed from the
computer housing through the use of a sprung wire 110.

According to another aspect of .the present invention a
communications card such as communications card 70 provides
means for biasing the retractable access portion of the
communications card in a direction out of the conputer
housing. By way of ,e:.c"a-mple.and not limitation, the biasing
means employed in the embodiment illustrated in Fiqure 13
comprise sprung wire 110, When a user nc longer wishes access
to retractable access .portia;ns -72, the user imerely presses
retractable access portion 72 back within the confines of the
computer housing such that retention notch 80 will be ehqaged
by biased lever 82 to prevent: inadvertent exposure  of
retractable access portion 72 outside of the computer housing.

According to another featuré of the present invention a
communications card such as communications card 70 is provided
with means for selectively retaining the retractable access
portion of ‘the communications carad within a computer housing.
By way of example and not limitation, the selective retention
means of the embodiment illustrated in Figure 13 comprise
retention notch 80 and biased lever 82.

Figure 14 depicts the computer housing having formed

therein an access tunnel 123. Access tunnel 123 allows direct
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peri ph‘ equi prent . The PCMCI A has determ ned that the spatial standard
for all Frenory cards used in down-sized conputers should be restricted to a

rectangul ar space approximatel'y 55-mmin width, 8 mmin length, and 5 mm
in depth. In keeping with the PCMClI A standards for nenory cards, internal
nodemymanuf acturers have adopted the same spatial standards for use with
t hei r§gdown-si zed comruni cations cards. By conplying with the standards
establ i shed by PCMCI A for

access to communications card 70 from outside of the computer .

without the need to move communications card 70. Media
connector 18 is inserted through access tunnel 123 directly
into communications card 70 to .provide a physical and
electrical connection between the computer and telephone line
16.

Figure 15 depicts -an inventive interface between a
physical/electrical media connector 38 and retractable accéss
portion 72. Physical/electrical media connector 38 comprises
a contact pin block 112, a plurality of contact pins 114, and
a biased retention cllp 116. The biased retention clip
comprises a broad fixed end 118, a narrow free end 120, and
a transition notch 122. Upon insertion of physical/electrical
media connector 38 electricals connection ls made between a
telephone line . 16 and retractable access portion 72.

The communications card in Figure 15 may also be provided
vith means for preventing passage of the contact pin block
completely through the aperture in the communications card.
By way of example, the passage .prevention means of the
enmbodiment illustrated in Figure 15 comprise a ledge 126.

Fighre 16 illustrates a conventional RJ-11 plug 38 located
near retractable access portion 72 of communications card 70..
When inserted, RJ-11 plug 38 initiates electrical connection
between contact wires 124 and contact pins 114 to allow the
transfer of data from telephone line 16 to the computer.
Ledge 126 prevents passage of RJ-1il plug 38 entirely through

retractable access portion 72 of communications caxrd 70.
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WFds. communi cations card manufacturers have assured themsel ves of
(g |ty and spatial conformty with conputers utili ZIIIgsSh&eHﬂQi\éénReplaced

PCHCI A <t andards. The constraints i ‘mposed by this new PCMCI Al il
resulted in the devel opnent of "credit card” comrunications [
t he nponents fornmerly housed within a nodem are now cont ai '

credgt card-sized wafer. One conmmuni cations card conforming to this new
PCMCI'A standard is produced by Intel under the ExCA[err] trademark and is
simlar to The physical connection of RJ~11 plug 38 into angled

aperture 86 is guided by the insertion of broad fixed end 118
into broad retention clip groove 90 of angled aperture 86.
Progress of broad fixed end 118 through broad retention clip
groove 90 are not impeded. However, once narrow free end 120
of biased retention clip 116 is pressed beyond retention ridge
94, RJ-11 plug 38 is. 16cl_ced_ within angled aperture 86. To
release RJ-11l plug 38 from angled aperture 86, a user merely
presses biased retention clip 116 at narrow free end 120
towvard contact pin blooik“ 112 and withdraws RJ-11 plug 38 from
angled aperture 86.° “Transition notch 122- interacts with
retention ridge 94 to lock RJ-11 plug-38 into angled aperture
86 when engaged.

It will be appreciated 7/ that the function of angled
aperture 86 mirrors closely the function of an enclosed RJ-11
socket without violating the constraints of the PCHCIA
communications card architecture. The angle at which angled
aperture 86 is formed within this embodiment in retractable
access portic;n 72 is thus limited by the restrictions imposed
by the PCMCIA architecture. Apertures utilizing the teachings
of the present invention exhibited in this embodiment are
formed within the PCMCIA communications card with angles
relative to the surface thereof falling within the range of
about 15 degrees to about 60 degrees. The px;eferred angle for
the aperture utilized in the embodiment illustrated in Figures
10 and 12-16 is 20 degrees measured from a line perpendicular

to the faces of the communications card.
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t hat Pistrated in Figure 3. Al though the commni-eations card illustrated
serves A he functions of a nodem a simlar card Q@ been contenpl ated for

use'in LANS. 13- Figure 4'illustrates 68 pin ﬁsﬁiﬁ iﬁfﬁﬁﬁm{ifm s

Figure 17 illustrates yet another embodiment of the
present invention. The embodiment illustrated in Figure 17
does not employ an angled aperture, but instead utilizes a
perpendicular aperture 130 formed within retractable access
portion 72 of communications card 40. Such an arrangement
requires that additional structures be incorporated into the
communications card to either capture retention clip 116 as
the clip protrudes above the communications card or to support
the lower end of pin block 112 if it protrudes below the
communications card. Begauée of the 5 mm limitations imposed
by the PCMCIA 5 mm 'st;.andai'd_,' ‘the 8-15 mm connector nust
protrude from at least one face of the communications card
wvhen inserted in a perpendicular orientation relative to the
face of that card. 7

According to one aspect of the invention, therefore, an
aperture, such as the aperture illustrated in Figure 17 is
provided with means for securing the physical/electrical
connector within the aperture in the communications card. By
way of example and not lihi#htibh, the securing means of the
embodiment illustrated in Figure 17 comprise biased retention
stirrup '132. Stirrup 132 is pivotally biased by a stirrup
spring 134 about the longitudinal axis of a pivot pin 136.
Stirrup spring 134 biases stirrup 132 by way of example in a
clockwise direction in the embodiment illustrated in Figure
17. The natural state of repose for stirrup 132 is shown in
phantom lines.

vt s ...-—_-.-—-]
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extra nmenory cards also utili
ds and may therefore be inserte
myni cations card 40. Figure 5 illustrates peripheral socket 44 in
PCMCI A conmuni cations card 40. Although 68 pin socket 42 is part of

Prer a corresponding pl ug affixed-tothe—ci+reuit board of the
- Th| s plug and socket arranoppBRte: RLBULGE

sel ect ‘;fo of cards that a user may sel Eﬂﬂmﬂmﬂmﬁ gt

] A architecture

o

ac??lrsatlllty in the
t he conputer. For

When use of perpendicular aperture 130 is desired, stirrup

132 is pivoted out of aperture 130 into a recess 138 thereby

removing any obstruction to plug 38 as plug 38 is inserted

into aperture 130. In the embodiment illustrated in Figure

17, travel of plug 38 through aperture 130 is limited by a

stop 140 which protrudes into aperture 130. Upon abutment of

Plug 38 with stop 140, stirrup 132 may be released to pivet.

under-urging from spring 134 into contact with the portion of

pPlug 38 protruding from the upper face of retractable access

portion 72.

Stirrup 132 is configured so as. to have a retention tab

142 projecting from stirrup 132 so as to be capable of

engaging transition notch 122 when plug 38 -is abutting stop

140 in ‘aperture‘ 130.: -Sprirg 134 maintains engagement of

retention tabs 142 with transition notch 122 when connection

is made between plug 38 and aperture 130.

In the embodiment illustrated in Figure 18, and. according

to one aspect of the invention, a retractable access portion

of a communications card such as retractable access portion

72 illustrated ‘in Figure 18 is provided with means for

securiny the physical/electrical connector within the aperture

in the communications card. By way of example and not

limitation, the securing means of the embodiment illustrated

in Figure 18 comprise a biased biarcuate stirrup 144.
Biarcuate stirrup 144 is pivotally biased against plug 38.

Retention of plug 38 with aperture 130 is accomplished through

the biarcuate shape of biarcuate stirrup 144.
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Fandar di zed eIWnLer-f-&ee—under the PCMCI A architecture, socket ‘
“built into communi cattl on 40 to correspond to the variety of

enpl oyed by di f {1 8h a‘;rers For exanpl e, socket 44 is used
ss units that contain elements of

nterface with exterfk
grated nodens that N§ i ncl uded wi thin PCMCI A conmuni cati ons

% 40. El enents not i ncl uded Wi thin the communications card illustrated
in Figure 5 include the RJ-type connector

As used in this specification, the term biarcuate

pl
to

describes any stirrup having a depending attachment leg 146
and a retention leg 148, two attachment leqs being positioned
apart a distance at least as wide as broad fixed end 18, and
the retention legs being capable of engaging transition notch
122. |

As illustrated in Figure 18, when biarcuate stirrup 144
is pressed into recess 138, tension produced by stirrup spring
134 urges biarcuate stirrup 144 into aperture 130. While
biarcuate stirrup 144 may be manipulated out of aperture 130
prior to use, it is -p;eferable ‘to have biarcuate sti}.-rup
housed so as not to block entry of plug 38 into aperture 130.

According to one aspect of the invention, a stirrup such
as the stirrup iliustratéd in ;’igurels is provided with means
for selectively restraining a stirrup from obstructing the
aperture. By way of example and not limitation, the
restraining means illustrated in Figure 18 comprise a locking

disk 150. Locking disk 150 selectiiiely engages a stirrup such

as biarcuate stirrup 144 to prevent pivoting of biarcuate
stirrup 144 into an aperture such as aperture 130.

Figure 19 is a cross-sectional view taken along lines 19-
19 in Fiqure 18 illustrating more specifically the interaction
between aperture 130 and plug 38. Biarcuate stirrup 144 is
shown engaged with transition notch 122 of biased retention
clip 116. Tension produced between biased retention clip 116
and stirrup spring 134 via biarcuate stirrup 144 maintains the

engagement of biarcuate stirrup 144 with transition notch 122.

- Page 43 -~ FHIS SHEET HAS BEEN

RED AST
I Pi,i.‘-u )

i

LSS 4 W




nMDAA and the connector interface used in the

Sys IIustrat éee g&(z,e 5 nedia are housed in an external unit (often
thh‘ d| ate ‘physi-«cal /el ectrical connector” or
) ocket 42 is standardi zed as part of the PCMCI A
archit ture d configuration of peripheral socket 44 varies

e needs of the rranuf acturers of the external internedi ate
al/electrical connectors.

When plug 38 is to be withdrawn from aperture 130, a uyser
disengages biarcuate stirrup 144 from transition notch 122 by
pressing biarcuate stirrup 144 into recess 138 while
withdrawing plug 38 from abutmen'c with stop 140 in aperture
130. When plug 38 is not within aperture 130, biarcuate
stirrup 144 will be biased by stirrup spring 134 into aperture
130. . SR,

Aperture 130 is positioned within retractable access
portion 72 to allow electrical contact between contact wires
124 and the plurality of ’electrical contact pit;s 114 located
iq contact pin block: i12. Lockintj disk 150 selectively
engages biarcuate stirrup 144 to prevent pivoting of biarcuate
stirrup 144 into aperture 130.

Figure 20 .illustrates a retractable access portion 72 of
a communications card having formed therein perpendicular
aperture 130 as illustrated in Figure 19. The embodiment of
the present invention illustrated in Figure 20 differs from
that in Figure 19 in that plug 38 is not stopped by' a
protrusion from the wall of aperture 130, but is instead
allowed to pass partially through retractable access portion
72.. S‘artial passage of plug 35 through retractable access
portion 72 allows transition notch 122 of biased retention
clip 116 to be engaged by a perpendicular retention ridge 152
formed within aperture 130.

To prevent passage of plug 38 completely through aperture
130, and according to one aspect of the invention, a

retractable access portion of a communications card like that
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11lustrates another form of peripheral socket |ike that
ed in Figure 5. External intermedi ate physical/electrical .

r socket 46 has a shape capabl e of receiving a tor TgsHendizsBeepRaphcec
with the DAA and RJ- 11 interface housed in a podul I (N
transgri ssions or an 8 pin nodular plug interface for use w't AN HMEt
h a

460 g manuf actured i nto conmuni cations card .40 for use wt

illustrated in Figure 20 is provided with means for Preventing
passage of the plug completely through the aperture. By vay
of example and not limitation, the pé_ssage prevention means;
of the embodiment illustrated in Figure 20 comprise a pivot
arm 154. Pivot arm 154 is biased into aperture 130 by a pivot
arm spring 1S6.

As plug 38 is introduced into aperture 130, plug 38 forces
pivot arm 154 out of aperture 130 into a position below and
perpendicular to a lower face 158 of retractable access
portion 72. In this pgrpendicular position illustrated in
Figqure 20, a dependi;lg arm 160 of 'pivot arm 154 is
perpendicular to face 158. An abutment arm 162 protrudes
perpendicular to depending arm 160. As pivot arm 154 is
pressed out of aperture 130 l;y plug 38; the progress of plug
38 is halted upon abutment with abutment arm 162. At the
point of abutment, transition notch 122 will be engaged by
retention ridge 152 thereby securing plug 38 in aperture 130.
Electrical contact between the plurality of contact pins 114
and contact wires 124 will also occur at this point.

To remove plug 38 from aperture 130, a user presses biased
retenti?:n clip 116 against contéct pin block 112 and pulls
plug 38 out of aperture 130.

Figure 21 illustrates the presently preferred embodiment
of the present invention.

Upon introduction of plug 38 into aperture 130, stirrup
174 is pivoted out of an orientation parallel with lower

surface 158 into a perpendicular orientation therewith. Upon

- Page 45 - I peree 31
g THIS SHEET HAS BEEN

REPLAGED

e d

Y



kternal DAA and RJ-11 interface podute: As a reéesult, although
medi a connector is avail able at nost | Oﬁ,@tsi,&maspém\kieﬂic

tel o};;"- service, a user will"still be unable to tegral
nodem i/f a conpati bl e external DAA and RJ-11 inter rrespondi ng
ogket 46 is not available. Figure 7 depicts co card 40

to s
in# of a down- sized or | apt op conput er. Ext er nal
i nt éf medi ate physical /el ectrical connector socket 46 is shown incorporated

reaching a depending condition, stirrup 174 prevents further
passage of plug 38 through aperture 130. At this point a
sufficient portion of plug 38 is extending below surface 158
to allow capture of the transition notch of the bias retention
clip by the retention ridge formed in the wall of aperture
130. The sufficient portion of the electrical contacts within
plug 38 remain in_ the aperture 130 to afford electrical
communication with the contact wires formed within the
retractable access portion of the communications card.

According to one aspect of the invention, a retractable
access portion of a commun:.cations card like that illustrated
in Figure 21 is provided with means for preventing passage of
the plug completely through the aperture. By way of example
and not limitation, the pa;sagé prevention means of the
embodiment illustrated in Figure 21 comprise a pivoting
dependant stirrup 174. Although retraction of the retractable
access portion will pivot the stirrup into aperture 130
without the _neéd for a spring, stirrup 174 may be biased into
the aperture 130 by a spring 176.

Figure 22 illusﬁrates an embodiment of the present
inventi‘bn_ utilizing a retention channel with a longitudinal
axis parallel with and formed in lower face 158. Retention
channel 170 serves to resist lateral movement of plug 38.
Channel 170 terminates in an end wall 172 against which plug
38 abuts when fully inserted into channel 170. Plug 38 is

held in ‘channel 170 by a support stirrup 174 pivotally
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catlons card 40- and extending.to-anr—expesedposition so that
conneCg@¥ can be made therew th. An |nt%§ di af -ng{ el / el ectri cal

connect podul e 48 houses an external DAA cl osed socket 36.
|__ Hmcard 40 t hrough
an extgrnal physical/electrical connector pl Auud nnector cord 54.

AT
Podul e 48 is in electrical connection with CB'
I n a tel ephone line is physically and electrically connected to RJ-11
enc™sed socket 36 with an RJ-11 plug to
attached to retractable access portion 72. A spring 176
biases support stirrup 174 into channel 170.°
In use, support stirrup 174 will be pivoted out of channel
170 and plug 38 will be inserted into support stirrup 174.
Plug 38 is inserted into channel 170 until contact pin block
112 abuts end wall 172 whereupon support stirrup 174 engages
. transition notch 122 of biased retention clip 116, e e -

To disengage plug 38 from channel 170, a user presseé
biased retention clip 116 toward contact pin block 112 thereby
disengaging support stirrup 174 from transition notch 122.

By allowing the di;ect insertion of conventional RI-type
physical/electrical media connectors into the communications
card, the present invention obviates the need for any external
podule or other device that,must be carried externally in
addition to the computer. If a portable computer is to be
transported, the telephone. .line and compatible
physical/electrical media connector can be easily disconnected
and the communications card may then be retracted into the
housing of the computer. Retraéticn of the communications
card prevents breakage and allows portfolios designed to carry
the computer to 'fu_ncftioln in a normal manner without the
impedance of any apparatus protruding from the side of the
computer housing.

As the DAA is built internally intc the PCMCIA-
architecture communications card no external DAA is required.
The advantage of having an internal DAA and the ability to

directly connect an RJ-11 or other RI-type physical/electrical
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fmuni cations i nterface. Inco naI S are then filtered through
P DAA 50 and pass through ccmn eet aSB rd 54 to external
Hm ‘!! ications interface is
forned bet ween connector plug 52 and co uc 46. As di scussed
pr?ously, t he

phySIC/ /electrlcal connector plug 52.
media connector are best realized when a user must frequently
transport a portable computer between locations.

Similar advantages are realized when using the inventive
interface in connection with a LAN. Direct insertion of a
plug physically compatible with an 8-pin miniature modular
plug directly into a PCMCIA communications card obviates the

. need for any external podule or other device that must be used
to connect the LAN to the variety of cable being used. By
standardizing LANs to an 8-pin miniature modular plug
physical/electrical media connector, the advanﬁages of
interchangeability and 'commonélity can be realized.
Incorporation of a socket capable of receiving an 8-pin
miniature modular plug allowé for direct connection to a
PCMCIA communications card .;imparting LAN capabilities to
laptop and notebook-type computers. As no external equipment
need protrude from the computer housing, portfolios and
similar equipment designed around the shape of the laptop or
notebook computer is not impeded.

The present invention may be embodied in other specific
forms without depafting from its spirit or essential
characteristics. The. :descr-ibéd embodiments are to be
considered in all respects only as illustrative and not
res_trictive. The scope of the invention is, therefore,
indicated by the appended claims rather than by the foregoing
description. All changes which come within the meaning and
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nications interface is widely available, while the second
atigns interface between connector plug 52 and connector socket 46
is m ufacturer-spe0|f|c After passing through the second comunications

i nterface, signals are translated from anal og nodem frequency to binary
i !:? :

| s conpatible with the conputer. The depth of a PCMCI A standard

Co nications card is |[imted to 5 mm However, the depth of a nedia

connect or sggg agofthe RJ-type or 8-pin mniature nodular plug is
equivalency of the claims are to be embraced within

their scope.
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ely 8-12 mm As a result, an RJ-11 or other nodul ar connector
exceeds¥he depth restrictions.inposed by the PCMCI A standards for irnternat
conput er conmponents. Direct internal connection of the physi ¢mbéRbt@Es Bdek Réplaced
medi a connector woul d necessitate encroaching on a nei ghborin 1 il

-- ayapproach advocated by sone manufacturers, but requiri ngjmgnmﬁmnﬂ
of &Pace that could be used to provide additional nmenory capacity.

ext ernal DAA and adaptor sol ve the problem of

CLAIMS
1. An interface for use between a media connector and a
communications card, said interface comprising:

(a) a communications card having a plurality of contact
wires; and '

(b) means for directly attaching a media connector to
the communications card to affect electrical contact between

- . the plurality of contact wires in the communications card and
'~ the media connector.

2. An interface for use between a media connector and a
communications card as recited in claim 1, wherein the means
for directly attachigg the media connector to -the
communications card comprise an aperture formed in the
communications card and a stirrup, the stirrup being capable of
storage within the restrictions of the communications card when
retracted, and the stirrup being capable of pivotally extending
outward from the communications card to a position crossing the
longitudinal axis of the aperture to prevent the media
connector from passing completely through the aperture.

3. An interface for use between a media connector and a
communications card as recited in claim 1, wherein the means
for directly attaching the media ‘connector to the
communications card comprise an aperture formed in the
communications card and means for supporting the contact pin
block qytside the planes of the faces of the communications
card.

4. An interface substantially as hereinbefore described with
reference to Figures 10 to 23 of the accompanying drawings.

5. A communications media direct connection system, the
system comprising:

(a) a computer having a housing;

(b) a communications card contained within the housing
in electrical communication with the computer, the
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whenever use of the nmodemis desired. The advantagesTst@aﬁymp@m
ffonded by downsi zed conmputers are sonewhat negated b
g extra interfacing devices. N|

ibility between conputers and nodens or LANs, the solution

ftates carrying an extra item (nanely the extermar DAA podul e)

|
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carry

communications card having a retractable access portion and a

remainder portion; and

(c) means for selectively exposing the retractable
access portion of the communication card outside of the

computer housing.

6. A direct communications media connecting system as

recited in claim 5, wherein the means for selectively exposing

a retractable access portion of the communications card further

comprise means for guiding the travel of the retractable access

portion of the communications card as the retractable access

portion of the communications card travels in and out of the

computer housing.

7. A direct communications media connecting system as

recited in claim 6, wherein the means for guiding the movement

of the retractable access portion of the communications card as

the retractable access portion of the communications carad

travels in and out of the computer housing comprise a guide

track formed in the edges of the communications card

surrounding the retractable access portion of the

communications card that travels in and out and a corresponding
channel formed in the edges of the portion of the

communications card that travels in and out.

8. A direct communications media connecting system as

recited in either of claims 5 or 6, wherein the means for

selectively- exposing a retractable access portion of "the

communications card outside of the computer housing further

comprise means for maintaining electrical communication between

the retractable access portion of the communications card anad

the remainder of the communications card as the retractable

access portion of the communications card travels in and out

through the computer housing.

9. ‘A communications media direct connection system, the

system comprising:
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“16- A gcond probl em encountered by users Ris B
IS no standardi zati on anong the-various manu

As a result, internmedi ate physical/electric rlm
sever@) forms, no one formallow ng use of a

DAA is carried al ong whenever the conputer

rnal DAA's is that there
Eﬁirﬂ s& ernal DAA s.
: ' made by a
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manuf acturer. It is, therefore, inperative that an appropriate
Is transported to a

| ocation. As no direct -3-

(a) a computer having a houSing:

(b) a communications card in electrical communication
with the computer, the communications card having a retractable
access portion and a remainder portion; - '

(c) a slot formed in the computér housing capable of
emitting the retractable access portion of -the communications
card; and - . . . —_—— . ) o B

(d) means for restricting the travel of the reﬁfactable
access portion of the communications card to a predetermined
distance; . ' o : - _ i

(e}, means for selectively retaining the ¥gtractable

access portion of the communications card within the computer

-

housing; X

(£) means " for : maintaimring» electrical.. communication
between the retractable access portion of the communications
card and the remainder of the communications card as the
retractable ‘access portion of the commufications:card travels
in""and ‘out through the- computer: housing.

10. A direct cohﬁunications media connecting system as
recited in claim 9, wherein the means for selectively retaining
the retractable access portion of the communications card
within the computer housing comprise:

(a) a ratcheted groove formed within an edge of the
retractable access portion of the communications card; and

(b) an actuating shaft connecting an actuating button
to the {atcheted groove.

11. A direct connection system for removably engaging a
physical/electrical data transfer media connector in
communication with a telephone data transfer line with a
communications card, the system comprising:

(a) a communications card for use in a downsized
computer, the communications card having a first outer surface
and a second outer surface;

(b) an aperture formed in the communications card, the
aperture having sides extending from the first outer surface to
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mterf’ with the communications .£a wi t hout the adaptor
failure’to renenber the adaptor rgg }ES§&£ﬁ&ﬂ@gntlally nonfunctPonaI
comuni cati ons systemor LAN. Anoth *“EUM vocat ed by sone
manuf gcturers to the inconpatibilit connector with the PCMC A
nﬂ'@ card size constraints is illustrated in Figure 8. PCMC A
comuni cations card 40 is shown with an jintegrated physical/electrical

connector 56 attached at the |ocation where encl osed socket 44 is usual |y

| ocat ed. Atﬁgageé% léhter surface, the aperture being configured to
receive at least a portion of the physical/electrical media
connector;

(c) a contact wire located within the communications
card extending through a side of the aperture, the contact wire
being capable of making electrical contact with the exterior of
the physical/electrical media connector when positioned within
the aperture; and

(4) means for selectively securing the
physical/electrical media connector directly to the

communications card.

12. A direct connection system as recited in claim 11,
wherein the means for selectively securing the
physical/electrical media connector directly to the PCMCIA
communications card without utilizing an enclosed
physical/electrical media connector socket comprise:

(a) an aperture having walls formed within the
communications card; and

(b) means for retaining the contact pin block partially
within the aperture with at least one of the contact pins being
in electrical engagement with the communications card.

13. A direct connection system as recited in claim 12,
wherein the aperture formed in the communications card is
configured to accept at least a portion of an RJ-11
physica{/media connector.

14. A direct connection system as recited in claim 12,
wherein the aperture formed in the communications card is
‘configured to receive at least a portion of an RJ-45
physical/electrical media connector.

15. A direct connection system as recited in claim 12,
wherein the aperture formed in the communications card is
configured to receive at least a portion of an 8-pin modular
_plug for use in a local area network.
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: I'ocg within integrated connector 56 to filter signals passing
t her et hrough. RJ-11 cd 25 s formed in a free end of

as
connect or 56. The hei ghij Tm 56 is approximately 10 nm t hereby
aI | 6wi ng RJ-11 socket 3 ned therein. Incorporation of

egrated connector 56 all ows an 8 M RJ-11 plug to interf ace with the 5
nnlconnunlcatlons card 40. Figure 9 |I%Pstrates t he communi cations card and
connector of Figure 8 installed in a Taptop conputer. 68 pin socket 42

16. A direct connection system as recited in claim 12,
wherein the means for retaining the contact pin block partially
within the aperture comprise:

(a) a broad retention clip groove formed in a wall of
the aperture capable of accepﬁing the broad fixed end of the
retention clip, the broad retention clip groove having a floor
and walls; and

R (b) a retention ridge formed in one wall of the broad
retention clip groove, the retention ridge being capable of
capturing the transition notch of the retention clip as tension
produced between the biased retention clip and the opposing
wall of the aperture urge the connector pin block against an
opposing wall of the aperture urge the connector pin block
against an opposing wall of the aperture and urge the broad
fixed end of the retention clip into the broad retention clip
groove as the transition notch is forced over the retention
ridge.

17. A direct connection system as recited in either of claims
11 or 12, wherein the system further comprises means for
preventing passage of the media connector completely through
the aperture in the communications card.

18. A direct connection system as recited in claim 12,

wherein the means for preventing passage of the contact pin
block completely through the aperture in the communications
card comprlse a stirrup capable of pivotally depending from the
surface of the communications card to block the aperture.

19. A direct connection system as recited in claim 12,
wherein the means for preventing passage of the contact pin
block completely through the aperture in the communications
card comprise a ledge formed in one of the walls of the
aperture protruding into the aperture.

20. A communications card for wuse in connecting a
physical/electrical data transfer media connector to

AR R L THIS SHEET FAS BeEN
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Fal | ed overhxsaShe@Hﬁm potghag plug in electrical -17- communi cation

wth the circuit nput ers Al t hough comruni cati ons card 40
conplies with the u! i ze restrictions, the 10 mmintegrated
conpgctor 56 does i nt egrated connector 56 nust either be

p ed
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downsized computer, the communications card comprising:

(a) a communications card for use in a downsized
computer, the card having a first outer surface and a second -
outer surface;

(b) an aperture formed in the communications card, the
aperture having sides extended from the first outer surface to
the second outer surface, the aperture being configured to
receive at least a portion of the physical/electrical media
connector therein; and .

(c) a contact wire in electrical communication with the
communications card extending into the aperture through a side
thereof, the contact wire being capable of making electrical
contact with a portion ¢f the media connector when inserted
into the aperture, the electrical contact with the media
connector occurring at a point located between the first outer
surface and the second outer surface of the communications
card.

21. A communications card for use in a downsized computer as
recited in claim 20, wherein the aperture is angled relative to
the planar surfaces of the communications card.

22. A communications card for use in a notebook computer as
recited in claim 20, wherein the communications card is a local
area network adaptor card. "

23. An interface for use between a media connector and a
communiéétions card, said interface comprising:

(a) a retention channel formed within a face of the
communications card; and

(b) means for retaining a media connector against the
face of 2 communications card.

24. An interface for use between a media connector and a
communications card as recited in claim 23, wherein the means
for retaining a media connector against the face of a
communications card comprise a support stirrup pivotally

'S5 esre
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f the conputer housing,or myst displace nmenory cards in adjoining
slots. Qperation of the communications card requires only the connection of
an RJ-11 plug into RJ-11 encl osed socket 36 or an RJ-45 or 8 pin nodul ar
p'Wi'ibr use in LANs. Signals received fromrenote nodens are filtered by
t heWnternal DAA and converted by conmuni cations card 40. Although this
solution to the RJ-11 LAN interface probt®emelimnates the need for

carryi ng extraneous conponents and | .
affixed to the communications card, the support stirrup capable

of retaining the media connector against the face of the
communications card to provide electrical contact between the
contact pins of the media connector and the communications
card.

25. A connection system substantially as hereinbefore
described with reference to Figures 10 to 22 of the
accompanying drawings.

26. A communications card substantially as hereinbefore
described with reference to Figures 10 to 22 of the
accompanying drawings.
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G e OF _RECEPT1: 2- 1.96 : 16:20 : 0113 243 0446~ @74d RT.WALES, 19 2
el i mHRBLSTT P8 qcorrpati bilTty of those components, sonme probl ems uni que to

the integral physical/el tr| cal ’>taqnnector are introduced. For exanple, the
extensi on of integral ¢ohnect or 56 beyond t he housi ng of the conputer
*}ses t he connect or t}o the possibility of breakage even when the
cOnnector is not .in usg.|The protrusion beyond the normal dinensions of the
conputer also interferesiwith the fit of conputer portfolios used in
transporting nany. | apt dp| conputers.

- { ABSTRACT OF THE INVENTTON

A communications card capable of being mounted in

- ! .

electrical communications with a computer has formed
therctﬁr.ough an apcrture so sized and shaped as to be capable
of recéiving a pﬁy&ical/el‘ectrical redia connector. In use,

a media coﬁnecto*}i: is inserted directly into the aperture in
fis| card, one side of the aperture being in

A

electncal comuhim.tion wi.l:h a plurality of cantact wires

fixed withm the comunications card. The communications card
is divided into d yetractable access partion and a remaining
poz'tion. The retractahlo access portion of the communications
card may ba stored in the computer housing to- be can:i.ed
. ir;gemally vhen not: in use and ina.y be extended outwardly so as
to project heyond' tihe computer ﬁnusing for direct connection

with the media connector.
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-kt woul d, erefore, be an advancenent in the art to provide a 5 mm
hitecture comunications card that is capable of direct

PCMCI A- ar
connecti[{e{ﬁ with a mniature fodul ar plug physical/electrical nedia
- 18 - Yet another advancenent in the art would be to provide
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di rect ned;!'connector interface for use in |laptop and notebook conputers

t hat does/not displace contiguous nenory cards. A further advancenent in
the art ybuld be to provide a conmunications card that conplies with the 5
nm PCMCHA nenory card space configuration limtations while al so providing
diregg connection wth a mniature nmodul ar pl ug

physi €al / el ectrical nedia connector. A25,~t|5| | further advancenent in the art
woul d be to provide

FI6. 3
(PRIOR ART)

. FIG. 4
.~ (PRIOR ART)

e

This Sheet Has Been Replaced

R

st

T AN
THIS SHEET HAS BELN

. oh
nEpLACEY

0
s emebamme S




S

lons card that allows the conmputer housing to retain its

ape free fromany added protrusions or added external equipnent.
Anot her Advancenent in the art would be to provide a 5 mm

PCMCI A- architecture communications card/ nedia connector interface that
is capghble of being carried internally n not in use. Still another
advanferent in the art would be to prov A8 a communi cations card/ nedia
connector interface that is free

& communic
desi gned
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fromreliafice on an encl osed physical/electrical nedia connector socket. A
further ﬂvancement in the art would be to provide a communi cations card
connect |/ng system that is free fromreliance upon an external Data
Access gArrangenent circuit. A still further another advancement in the art
woul d/gg to provide a conmuni cations ca‘rﬁi’aconnecti ng systemthat is

FIG. 7
(PRICR” ART)
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=19 - frge fromreliance on any conponents which nust be carried

external Yy in addition to the conputer. Another advancenent in the art
woul d to provide a LAN adaptor card capable of direct connection with a
m ni atgre nodul ar plug physical/electrical nmedia connector. Still another
advapg®enment in the art would be to prgﬂ'sde a LAN adaptor card that is

capglbl e of being carried internally

FI6. 9
(PRIOR ART)
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in the conput efhhen not in use. Yet another- advancenent in the art woul d
be to providefa LAN adaptor card connecting systemthat is free from
reliance on gnhy conponents which nust be carried externally in addition to
a portable gonputer. OBJECTS AND BRI EF SUVWARY OF THE I NVENTION It is,

t herefore, #ne object of the present inventiog kﬁ provide a 5 mm

PCMCI A-ar oMl t ect ure communi cations card that 04 apabl e of direct
connectioh with a mniature nodul ar plug

e

ect Has Been Replaced
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I
physi cal /#ectrical nedia connector. Another object of the present
inventigh is to-provide a direct nedia connector interface for use in
not ebook conputers that does not displace contiguous nenory
cardgd Yet another object of the present invention is to provide a
‘ ations card that conplies with the 5 mm PCMCI A nenory card space

coniguration limtations while al so prpﬂpdi ng direct connection with a
| Ai ature nodul ar plug physical/electrical nmedia connector. .
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shape ffee from any added protrusi ons or added external equipnment. Yet

' obj ect of the present

i nvention is to provide
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‘_-"&A-architecture communi cati ons card/ nmedi a connector interface
capabl e of being carried internally when not in use,. Still another
of the present invention is to provide a conmunications card/ nedi a

gftor interface that is free fromreliance on an encl osed
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an external DatarAccess Arrangenent circuit. A further object
of the pr nt invention is to provide a comruni cations card connecti ng
systemtflat is free fromreliance on any conponents which nust be carried

externgfly in addition to the conputer. A still further object of the
pres invention is to provide a LAN aj§dff or card capable of direct
conn lon with a mniature nodul ar plug physical/electrical nedia

conngctor. A further object of the present invention is to provide

This Sheet Has Been Replaced

AR

e 11AG RBEER
S%”ig‘;gﬁ‘% MAS eI Z
- Ry i
REPLAGED 1
NS

AT A



—

7 B card that is capabl € of bei ng carried internally in the [
en not in use. Yet another object of the present invention is to
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In additiyg#T-to the portable conputer. Additional objects and advant ages of ‘
the invghtion will be set forth in the description which follows, and in .

/1| be obvious fromthe description, or may be |earned by the

ce of the invention. The objects and advantages of the invention nmay.
il i zed and obtai ned by neans of the instrunents and conbi nati ons
Icularly pointed out in the appeﬁbﬁa clainms: To achi eve the foregoing

, and in accordance wth

F16. 2l
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Ehe i nventg
use bet
connect

~as enbodi ed and Jproadly.-described herein, an interface for
en a mniature nodular plug physical/electrical nedia

and a PCMCI A-architecture comunications card such as used in
nd not ebook conputers is provided. The medi a connector capabl e of
ed with the present inventionkﬂég a biased retention clip, a

t pin block, and contact pins. retention clip has several

st agfdar di zed characteristics, including a broad fixed end protruding from
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an outer surface of the contact pin block. The broad fixedsdm¥ tager ¢
abruptly at a transitioh notch to a narrow free end. A user mani pul ates the
narrow free end to di sengage the nedi-a connector fromthe comruni cations
card. In use, a nedia connector (such _as an RJ-type 6 or 8-pin mniature
nodul ar plug) is inserted directly i 0 an aperture in a conmunications
card having a plurality of contact wires in electrical connection with both
t he conputer and the

ABSTRACT OF THE INVENTION

MEDIA CONNECTOR INTERFACE FOR USE WITH A
PCMCIA-ARCHITECTURE COMMUNICATIONS CARD AND METHOD
A communication card capable of being mounted in

electrical communications with a computer has formed therethrough
an aperture so sized and shaped as to be capable of receving a
physical/electrical media connector. In use, a media connector
is inserted directly into the aperture in the communication

~ cards, one side of the aperture being in electrical communication
with a plurality of contact wires fixed within the communications
card. The communications card is divided into a retractable
accesh portion and a remaining portion. The retractable access
portion of the communications card may be stored in the computer
housing to be carried internally when not in use and may be
extended outwardly so as to project beyond the computer housing

for direct connection with the media connector.

FIGURE 21.
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or any adapt ers

Pm%m cations card.

qa gble of redeiving the
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- 22 - aperture. This direct connection op\RERLASEW
to facilitate connection of the nedia conngc
The aperture is sized and configured as to b
medi a connect or. The orientation of the ja
card is inmportant as the

-1-1

MEDIA CONNECTOR INTERFACE FOR USE WITH A
PCMCIA~ARCHITECTURE COMMUNICATIONS CARD AND METHOD

The Field of the Invention

The present lnventlon relates to the field of computers.
More partlcularly, 1t relates to an interface between a
connector and a communlcatlons card in a computer system, and
specifically to a physical / electrical media connector
interface for use with a 5mm PCMCIA-architecture communications
card, such as used in laptop and notebook computers.

The present application has been divided out from UK
patent application no. 9300619.5 which is directed towards a

communications media direct connect system. UK pétent
application nos. 9317319.3 and 9600115.1 have also been divided
from UK patent applicatidh no. 9300619.5. UK patent

application no. 9317319.3 .is directed towards a direct
cbnnection system for removably engaging a physical [/
electrical data transfer media connector in communication with
. a telephone data transfer line of a communications card, and
application no. 9600115.1 is directed towards an interface for
use between a media connector and a communications card, the
interface comprising a retention channel formed within a face
of the communications card and means for retaining a media
connector against the face of the communications card.

The field of transmission of data by phone lines or
network cables is a rapidly expanding field. Users of personal
computers in particular are finding such practice to be of
great value.

For eéxample, there are numerous public and 'private
networks and databases which store data or programs. Absent
the ability to send and receive data over telephoné.lines
through a modem, a user is relegated to relying upon the
exchange of discs or tapes in order to receive data suitable
for use with their computer.

Similarly, companies performing tasks that are integrated
are aided by local area networks ("LANs") which permit
personnel to exchange electronically retrievable data. The
ability to freely transfer data and information from one
computer to another computer over a telephone line may '



contact wires nmust be in electrical contact with the gantact pips in the

nedi a connector to properly conmunicate el ectrical si 'FE'PEAG%@
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Two structures present in an encl osed physical/electr
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socket, the retention clip ridge and the socket floor} nust be present
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all arrangenents attenpting to retain the nmedia connect pr
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dramatically increase productivity and reduce overall
produétion time.

To translate the binary code utilized by a computer into
signals capable of being transmitted over the telephone lines,
modems have been developed to translate and reconfigqure binary
signals into analog signals capable of being transmitted over
telephone lines. Foi- conversion of signals to take place, a
modem . must be placed ‘between the computer generating the
binary signals and the telephoné line capable of carrying the
analog signals. '

Typibaliy, in ‘today's practice, a modem at the
transmitting computer end of a telephone line receives binary
digital data from the computer and converts the binary code
received from the computer Jinto modem frequency signals.
These modem frequency signals are then transmitted over the
telephone 1lines to a receiving modem at the receiving
computer.

The modem at the recipient's end then converts the modem
frequency s.ignal back to binary digital data characters and
inputs the data characters to the input port of the receiving
computer.

As today's modems serve to provide a compatible interface
between the phone 1lines and the computer, the Federal
Communications Commission (“Fcc“) and telephone companies
require an interface to moderate all signals or energy being

input into the phone lines. This interface protects the phone

(0]
n

r

one



aperture at an angle relative to the face of the conmmunications card. An
aperture fornmed nornmal to the surface of the communications card woul d not
allow retention of both the retention clip and the @% ect or
pin block. The transition notch in the retention cl 8ﬁ¥£§¢ %ﬂ@g%ﬁaﬁ d by a
retention ridge located nore than 5 mmfromthe tipjot the nmedia_cgnnector.
The 5 mm PCMCI A restriction thus prevents any stru:t1r§f¥nﬁﬁiéﬁ§ ygrijng the
transition notch and the bottom of the3connector pip block.

!II

lines and systems from damage, thereby ensuring the integrity
and quality.of transmissions over the phone lines.

A required part of this interface is a Data Access
Arrangement ("DAAY) circuit. The DAA circuit provides an
impedance match and also serves to isolate the modem and the
computer from transient signals and other disturbances coming
in over the phone line. The DAA also protects the phone line
from disabling influences emanating from the computer or the
modem. ‘

For example, damage would occur to the telephone system
if instead of transmitéinq-frequency signals, DC power was
transmitted over the phone 1lines. Because the modem is
attached directly to the phone 1line, the modem must
incorporate the required FCCZinterface and must comply with
any requirements imposed by local telephone companies.

The ubiquity of the telephone and the need for interactive
systems throughout the world have. caused standards to be
established for the components of a telephonic system.
Standardization allows telephone systems and devices using
those systeg§ to be interchangeable. - The components of the
telephone that aré most thoroughly standardized are
physical/electrical media connectors.

Physical/electrical media connectors are used by almost
all telephone companies throughout the world for. many
applications, the most important of which is interconnection

of telephones with telephone lines. For this reason,



By angling the aperture, however, sufficient surface area is exposed within
one side of the aperture to capture the transition notch with a retention

ri dge while sinultaneously -23 - supporting th -connect or
pin block with an abutnment | edge. F_ﬁ{‘ﬁj\@ﬁﬂl]@[{r{@\%ﬁoﬂ
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stringent standardization of connectors is required 1if
compatibility and interactivity is to be realized.

One popular physical/electrical media connector used in
the United States of America is the RI-11 6-position miniature
‘medular plug physical/electrical media connector. The RJ-11
is used between the telephone_line and the telephone itself.

Unfortunately, because of the physical and electrical
differences between the many pins of the peripheral ports
associated with the central processing unit of a computer and
the €6 pins of the RJ-11, direct physical or electrical.
connection of the RJ-llnto the computer is not possible.

Consequéntly, it has been found necessary to employ modems
or similar input/output devices or cards to effect
communication between computers and telephone lines. Modens
reconfigure binary data from the central processing unit of
the computer as received through the multi-pin peripheral
port. The reconfiqured data is then transmitted in analog
form through the RJ-11 physical/eiectrical media connector

into the telephone line.

B. Local Area Networks

In contradistinction to the development of telephone
lines, transmission lines used in LANs have been developed
specifically for the transmission of computer genefated
signals. Because of the recent development of these

transmission lines, a variety of internal configurations for



Means for utilizing tension produced between the biased retention clip and

the aperture to secure the contact pin block to g0 cgﬁééx1; card
"with at | east one of the contact pins in el ect ri|cBEP i t-wWi th at
| east one of the plurality of contact wires are |(al provi ded. The tension

utilizing nmeans have a broad retention clip grogve f@gnggﬁrﬁ%& pvalfl  of the
aperture capable of accepting the broad fixed end jof the retentifon clip.
The broad retention clip groove has agtloor and walTSTand a retentfion

transmission lines have been developed to accomplish the
transmissidn of computer data between computers.

Three basic cable types are available for use in
transmitting encoded signals from one place to another: (1)
coaxial, (2) twisted-pair, and (3) fiber optic. Each has

certain advantages and disadvantages.

. 1. Coaxial Cable
Originally, access protocols used in LANs were tied to
cable type. For example, Ethernet® and ARCnet®, two of the
original LaAN systems;';ad only on coaxial cable. Because
. these protocols have been around the longest, the majority of

installed LANs use coaxial cable.

Coaxial cable has four Logponents. The first is an inner
conductor -- a solid metal wire. This inner conductor, is
surrounded by an insulation layer. A third layer, comprised
of a thin tubular piece of metal screen, surrounds the
insulati;n. The axis of curvature of the scréen coincides
with that of the inner conductor; hence, the term “coaxial“
has developed. Coaxial cable also has applications in cable
television connection and in automotive radio installations.
Coaxial cable ranges in size from thick Ethernets® (which is
as thick as one-half inch) to Thinnet® (which resembles cable
television cable). |

The advantages of coaxial cable include high bandwidth

which allows it to carry signals at high speeds, relatively



ridge forned in at | east one of the walls of the broad retention clip
groove. The retention ridge is capable of capturing the transition notch

of the retention clip as tension produced between the (bTasSE nél ¢lip
and the opposing wall of the aperture urge the ‘broad fiﬁgéJgﬁ®ﬁ§ﬁ ﬂ@ﬁ'
retention clip into the broad retention clip groove. S taneouslx he
transition notch is forced over the retention ridge by ?F;]gedgﬂdﬁzﬁe ween
t he connector pin block and an opposi ng-wall of the aperture as the ngdija
connect or '

low susceptibility to interference, and familiarity to LANs
installers.

The main disadvantage to coaxial cable is the difficulty
-in connecting it to LANs. Standard Ethernet® coaxial cable
requires a connection commonly referred to as a vampire tap
and drop caﬁle. This connection 1s bulky and adds to the
already high expenses incurred with the acquisition of the

coaxial cable.

2. Iwisted-pair Cable

Although-coaxial cabié has been used in LANs longer than
other cable types,.twisted-pair cable has been used in the
communications industry longer than coaxial cable in other
applicatioqs such as' telepgfne lines. Because early
experiments with twisted—pair cable resulted in slow
transmission rates, coaxial cabhle was selected for use with
LANs requiring high transmission rates. Recent advances in
LANs protocols have increased the transmission rate possible
with twisted-pair cable to the point that twisted pair cable
%s now-a viable alternative to coaxial cable.

The benefits to using twisted-pair cable revolve around
the availability of twisted-pair cable in almost every
building constructed offering telephone service. gy'utilizinq
the tﬁisted—pair cable already installed in buildings for
telephone lines, twisted-pair cable enjoys a significant cost

advantage over coaxial cable in retrofit situations. In



i s'pushed into the aperture. Means for preventing passage of the contact

pin block conpletely through the aperture in the communications card are

‘also utilized in the present invention. The p

nmeans utilize a |ledge protruding into the aperture frCJnﬂﬁéi S&hgﬁﬁ%%g??

the aperture to prevent passage of the connector pin blo conpl ételry

t hrough the comuni cati ons 08 1AM 1208
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addition, tyisted-pair cable is more flexible and is easier
to install in new buildings.

Due to the size and configuration of twisted-pair cable,

a variety of physical/electrical media connectors may be

utilized. Physical/electrical media connectors complying with

- FCC Rule 68.500, subpart F, such as RJI-type cohnectors are

easily used with twisted-pair cable. As a result, one of the

most -advantageous features of twisted-pair cable is its

connectability.

3. Fiber obtic Cable

Fiber optic cable |is immune to electromagnetic
interference, - has enormous bandwidth, sends data over hugé
distances, and can carry voicgé, video, and data. The biggest
diéadvantages of fiber optic cable are the price and the
‘difficulty in connecting it to LANs. Fiber optic connectors
are more difficult to install than. even coaxial connectors.

Of the variety of transmission lines available, unshielded
twisted pair cable seems to be emerging as the most popular
variety of computer data transmission cable. Contribqping to
the popularity of this variety of cable at least in part, is
the compatibility of this cable with a broad range of

physical/electrical media connectors.

4. Confiqurations
A typical local area network comprises several computers

at remote locations throughout a building interconnected with




-24- card. The passage prevention neans allows the elimnation of many of

the structures of an RJ-type socket. Alternate enbodi nents of the invention
I ncorporate stirrups of a variety of shapes capabl e of engaging either the
transition notch of the retention clip to retaifr—the
physi cal /el ectrical media connector against the connun'éﬁ?L&ﬁgﬁﬁﬁﬁeﬁgfrthe

bottom of the contact pin bl ock.

unshielded twisted | pair cable utilizing RI-type
physicall/electrical media connectors. The network is
typically connected tc a file server. A file server is a
computer providing shared access to a file system, printer,
electronic mail service, or modem. The file server is a
combination of hardware and software that contains files
shared by everyone connected to the LAN.

As. LANs utilizing unshielded twisted pair cable are
capable of transmitting signals at a higher rate than signals
travelling through telephone lines, the requirements of. the
devices q.se:i to transla?:é and reconfigure signals from the
ccm'puter for transmission through lines have consequently been

' developed with different requirements.

The counterpart to the modem in telephonic communications
is the LAN adapter card or data communications card. 1In a
similar fashion to & modem, these communications cards
reconfigure the parallel data.produced by the computer into
a serial form and back. These cards also provide buffering,
encoding and decoding, cable access, and transmission.

As_Fhe use of LANs increases, it has become increasingly
more beneficial for users of portable computers to have the
ability to interact with several local area networks at
different locations. For example, information at one location
may be downloaded to a portable computer that alicws a user
to manipulate the data during a business trip and load the

manipulated data onto the network at a destination.



The present invention utilizes an aperture forned perpendicular to the
surface of the comruni cations card. Conpl ete passage through the apert
is prevented by a depending stirrup bl ocking the travehEﬁfAC‘t{:@ﬁmoQg@g‘c
bl ock conpletely through the aperture. This present|ly_preferred. ...

enbodi ment utilizes an angled aperture at an angle off 90[err] &y\h,ggo
fromthe plane of the face of the communications card. url) 8k dABt ey
enbodi ments of the invention utilizinggangles other t}h '

t hi s enbodi mnent overcones the depth

Diagnostics and maintenance are also made easier through the
use of common connectors.

As the popularity of twisted-pair cable has increased, the
popularity of the most frequently used physical/electrical
media connector, the 8-pin miniature modular plug, has also
increased. This increase in popularity of the 8-pin miniature
modular plug has introduced:the same problems and solutions
into LANs as will be discussed regarding the Rg’-ll
physical/electrical media connector in the development of

modems.

C. Modem Development
1. External Modems

Many modems in use todaf are configqured as external
accessory units, housed in their own cases, and attached-to
the computer. Such a prior art modem is illustrated in Figure
1 of the drawings. A modem 10 is shown near a telephone base
12 which cradles a telephone receiver 14. Modem 10 is
electrically connected to the telephone with a telephone
extension line utilizing physical/electrical media connectors
at each end. Signals transmitted by a modem at a remote
location are received over a telephone line 16. An RJ-11l
physical/electrical media connector 18 is used to physically
and electrically connect a local telephone extension line 20
to telephone line 16. Another R:J-ll connector is used to

connect extension line 20 to modem 10.

re
pin

ur ed



restrictions of the PCMCI A communi cations architecture by allow ng the
contact pin block to protrude below the plane of the |ower surface of the
comuni cations card to a point where it is captured by the-depending

stirrup and prevented fromfurther travel. - 25- REPLACEMENT SHEET
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Modem 10 converts the modem frequency signal back to
binarytdiqital data characters. The digital characters are
then transmitted through a multiplexed cable 22 to an input
port of a receiving computer 24. In the prior art system
illustrated in Figure 1, a DAA circuit is located within modem
10 at the point where the modem interfaces with telephone
extension line 20. At this location, the DAA circuit isolates
the modem and the computer from disturbances coming in or
going out over the phone line.

External modems like modem 10 are often employeéd by users
of personal computer-_s..:‘ External modems have been popular
because they can easily contain a substantial amount of

- electronic circuitry or hardware, as well as executable
programs or software. . ;

With the advent of downsizing technology in other computer
components, however, smaller portable computers (often

- réferred to as laptop or notebock computers) have taken the
place of many of the desktop models. With the new-found
portability available with laptop or note;bc-ok computers, the
size of external modems has made external modems cumbersome
and not in keeping with the portability that buyers of these

downsized computers desire.

D. teqral Modems

To overcome the inconvenience and physical limitations of
external modems, smaller modems have been developed that are

small enough to be built into the housing of a portable
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computer. Such 2 modem is illustrated in Figure 3. An
integral internal modem 30 is located within the housing of
a portable computer 32 at a position giving access to local
telephone extension line 20. The interface between the
telephone line and modem 30 is achieved through the use of an
RY-11 physical/electrical media connector and an internal DAA
34. The RJI-11 physical/electrical media connector has two
compgonents: an RJ-11 socket and an RJ-11 plug.

An RJ-11 socket 36 is formed in the housing of cox’npu.ter
32. This socket is capable of receiving an RJ-11 plug 38 from
any of the many _téiephoﬁe lines utilizing an RT-11
physical/electrical media connector system. .

The ub;quity of the RJI-11 sysﬁem provides users of
portable computers wi%h internal modems a uniform standard
-interface for media access ﬁevices such as modems. Moden
manufécturers can build products capable of accepting the RJ-
11 media connector with confidence that their product can be
used in a wide geographical area. Because modems can be built
‘to the éﬁ—ll uniform standard, consumers benefit from the
ability to interchange and interconnect media access devices

without the need for adapters for products made by'different

manufacturers.

E. Communicatio Cards
As computer housings have continued to be downsized,
internal spatial restrictions have required the establishment

of standards for the internal accessories of the compuﬁer.

re



t he communi cati ons card outside of the conputer housing. This system all ows
the communi cations card to be carried internally wthin the housing of the
conmput er when the comuni cations card is not in use. 26—Fhe—RCMol-Am
communi cations card utilises an integral DAA, REPLAGEMENT SHEET
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One set of standards applicable to memory cards has been
developéd by the Personal Computer Memory Card International
Association (PCMCIA). This organization is comprised of
hundreds of manufacturers of memory cards and related
peripheral equipment. The PCMCIA has determined that the
spatial ‘standard for all memory cards used in down-sized
computers should be restricted to a rectangular space
appraximately 55 mm in width, 85 mm in length, and S mm in
depth.

In keeping with the PCMCIA standards for memory cards,
in;ernal mﬁdem manufaééurers have adopted the same spatial

- standards for use with their down-sized communications cards.

By complying with the standards %stablished by PCMCIA for
memory cards, communications gcard Qﬁﬁufacturers havé assured
.themselves of compatibilityf and spatial conformity with
computers utilizing the new PCMCIA standards.

The constraints imposed by this new PCMCIA standard have
rgsultad'in the development of “credit card” communications
cards. Most of the components formerly housed within a modenm
are now contained within a credit card-sized wafer. One
communications card conforming to this new PCMCIA standard is
produced by Intel under the ExCA® trademark and is similar to
that illustrated in Figqure 3.

Although the communications card illustrated serves the

functions of a modem, a similar card has been contemplated for

use in LANs.



As a result,
facilitate

no extra conponents need be carried along with the conputer to
data transfer over tel ephone lines. Any readily avail able RJ-11
medi a connector may be directly inserted into the aperjute in the

communi cati ons card. -27- The present invention al sp REPDAGHIRE %§EKQ%T[AN
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Figure 4 illustrates 68 pin socket 42 which is
pressed over a corresponding plug affixed to the circuit board
of the computer. This plug and socket arrangement provides
versatility in the selection of cards that a user may select

for use with the computer. For example, extra memory cards

- —— medee -w.c.-w L R R

therefore be inserted over the same plug as is used with
communications card 40.
Figure S illustrates peripheral socket 44 in PCMCIA

communications card 40. Although 68 pin socket 42 is part of

the standardized electrical interface under the PCMCIA

architecture, socket 44 is built into communications card 40

" to correspond to the variety of plugs employed by different

manufacturerg. For example, socket 44 is used tosinterfacé
with external media access ;nits that contain elements of
integrated modems that have not been included within PCMCIA
communications card 40.

Elements not included 'withi# the communications card
illustrated in Figure S include the RJ-type connector
interface and the DAA. The DAA and the connector interface
used in the system illustrated in Figure 5 media are housed
in an external unit (often referred to as an "“intermediate
physical/electrical connector" or “podule"). While 68 pin
socket 42 is standardized as part of the PCMCIA architecture,
the shape and configuration of peripheral socket 44 varies
with the needs of the manufacturers of the external

intermediate physical/electrical connectors.

I, T S



connection systemutilizing a PCMCI A communi cations card conflgured for use
with a local area network. In use, a physical/electric FM. nq "t br
having a physical structure described in FCC JaREPLAP§®‘ -‘Sdb art
F physical/electrical media connector is inserted direct TTItO T he ang ed
aperture in the PCMCl A-architecture LAN adaptor. card. hwfeduﬁadﬁ {
connection obviates the need for any external adapters tlolfacilitate |
connection of the RIJ-type nedi a conneetldr- to the LAN adgpt card.

Figure 6 illustrates another form of peripheral socket
like that illustrated in Fiqure S. External intermediate
physical/electrical connector socket 46 has a shape Capable
of receiving a corresponding plug for use with the DAA and RJ-
11 interface housed in a podule for modem transmissions or an
8 pin modular plug interface for use with LANs. Socket 46 is
manufactured into communications card 40 for use with a
specific external DAA and:ﬁﬁj-ll interface podule. As a
result, although the RJ-11 media connector is available at
most locations providing telephone service, a user will still
be unable to utilize wﬁn integral modem if a compatible
external DAA and ﬁJ-ll interface podule corresponding to
socket 46 is not available. '

Figure 7 depicts communications card 40 inside of a down-
sized or 1laptop computér. External intermediate
physical/electrical connector socket 46 is shown incorporated
into communications card 40- and extending to an exposed
position so that connection can be made therewith. An
intermediate physical/electrical connector podule 48 houses
‘an external DAA SO0 and RJ-11 enclosed socket 36. Podule 48
is in electrical connection with commuﬁicatidns card 40
through an external physical/electrical connector plug 52 and
a4 connector cord S4.

In use, a telephone line is physically and electrically
connected to RJY-11 enclosed socket 36 with an RJ-11 plug to
form a communications interface. Incoming signals are then

filtered through external DAA S0 and pass through connector



BRI EF DESCRI PTI ON OF THE DRAW NGS I n order that the manner in which the
above-recited and ot her advantages and objects of the invention are _

obtai ned, a nore particular description of the inven L 8hh Yooy
descri bed above will be rendered by reference to specifiggbé-re@%ﬁi*"fén‘f'té“”
t hereof which are illustrated in the appended draw ngs. nder st andj ng
that these drawi ngs depict only typical enbodi nents of the[]&vgmrgi"ﬁr and
are therefore not to be considered |ipyki.ng of its scoge,} the inventi
will be

cord 54 to external physical/electrical connector plug s2.
A second communications interface is formed between connector
Plug S2 and connector socket 46. As discussed previously, the
RI-11 communications interface is widely available, while the
second communications interface between connector plug 52 and
connector socket 46 is manufacturer-specific.

After passing through the second communications interface,
signals are translated from analog modem frequency to binary
signals compatible with the computer.

The depth of a PCMCIA standard communications card is
limited to S mm. Howeveé, the depth of a media connector such
as the RJ-type or 8-pin miniature modular plug is

- approximately 8-12 mm. As a result, an RJ-11 or other modular
connector exceeds the depth reftrictions imposed by the PCMCIA
standards for internal computer components. Direct internal
connection of the physical/eiectrical media connector would
necessitate encroaching on a neighboring card space -- an
approach advocated by some manufacturers, but requiring the
sacrific:e of space that could be used to provide additional
memory capacity.

While an external DAA and a&aptor solve the prolble.m of
incompatibility between computers and modems or LANs, the
solution necessitates carrying an extra item (namely the
external DAA podule) whenever use of the modem is desired.
The advantages of easy portability afforded by downsized
computers are somewhat negated by the need to carry along

extra interfacing devices.




descri bed with additional specificity and detail through the use of the
acconpanyi ng drawi ngs in which: Figure 1 is a perspectjyg. yl,.ewaa“"prI”dr

art external nodem Figure 2 is a perspective view of amgsﬁhﬁiﬁﬁg e &grial
nodeminstalled in a portable conputer. A
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A secpnd problem encountered by users of external DAA's
is that there is no sta;dafdization among the various
manufacturers of external DAA‘s. As a result, intermediate
physical/electrical connector podule 48 may take several
forms, no one form allowing use of an external DAA made by a
different manufacturer. It is, therefore, imperative that an
appropriate external DAA is carried along whenever the
computer is transported to a different location. As no direct
interface with the communications card is afforded without the
adaptor, failure to remember the' adaptor results in an
essentially nonfunctlonal communications system or LAN.

Another solution advocated by some manufacturers to the

. incompatibility of the RJ-11 connector with the PCMCIA memory
card size constraints is illgstrated' in Figure 8. PCMCIA
communications card 40 is shown with an integrated
physical/electrical connector S$6 attached at the location
where enclosed socket 44 is usually-located. A small DAA is
located within integrated connector 56 to filter signals
passing therethrough. RJ-11 connector socket 36 is formed in
a free énd of connector S6. The height of connector 56 is
approximately 10 mm, thereby allowing RJ-11 sockét 36 to be
contained therein. Incorporation of integrated connector Sé
allows an 8 mm RJ-11 plug to interface with the S mm
communications card 40. |

Figure 9 illustrates the communications card and connector
of Fiqure 8 instﬁlled in a laptop computer. 68 pin socket 42

is installed over a corresponding plug in electrical



-28- Figure 3 is a partially cut away perspective view of a
PCMCI A-archi tecture comruni cations card. Figure 4 is a perspective view of

‘a 68 pin connector end of a comunications card like tk
communi cations card illustrated in Figure 3. Figure 5 i
perspective view of the other end of the PCMClI A-architg
card illustrated in Figure 3 having fornmed therein a ne
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communication with the circuit board of the computer.

Although communications card 40 complies with the 5 mm PCMCIA
size restrictions, the 10 mm integrated connector 56 does not.

As a result, integrated connector 56 must either be placed

outside of the computer housing or must displace memory cards

in adjoining slots.

Operation of the communications card requires only the
connection of an RJ-11 plug into RJ-11l enc':losed socket 36 or
an RJ-45 or 8 pin modular plug for use in LANs. Signals
received from remote modems are filtered by the internal DAA
and converted by commux.{ica’t.:ions card 40.

Although this sclution to the RJ-11 LAN interface problem
.eliminates the need for carrying extraneous ccomponents and
eliminates the incom#atibil;,ty of those components, some
problems unique to the integral physical/electrical connector
are introduced.

For example, the extension of iptegral connector 56 beyond
the housing of the computer exposes the connector to the
possibility of breakage even when the connector is not in use.
The protrusion beyond the normal dimensions of the computer
also interr:eres with the fit of computer portfolios used in
transporting many laptop computers.

It would, therefore, be an advancement in the art to
provide a S mm PCMCIA-architecture communications card that
is capable of direct connecticn with a minjiature modular plug

physical/electrical media connector.



peripheral socket. Figure 6 is an enlarged perspective

view of

manuf acturer-specific peripheral socket |ike that

: L : . . ’ =)
utilizing a different podule plug. Figure 7 is a partﬁgﬁbgﬁg ﬂi&é -9

perspective view of a portable conputer having installed

PCMCI A- architecture comruni cations card capabl e of at.d&@nd&wxﬁﬁ ar
I nt ermedi ate physical/electrical connector. Figura 8 i§_a perspecti.
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Yet another advancement in the art would be to provide 4
direct media connector interface for use in laptop ang
notebook computers that does not displace contigquous memory
cards.

A further advancement in the art would be to provide 3
communications card that complies with the 5 mm PCMCIA memory
card space configuration limitations while also prdvi&ing
direct  connection with a miniature  modular plug
physical/electrical media connector.

A still further advancement in the art would be to provide
a communications cardthat allows the computer housing to
retain its designed shape free from any added protrusions or
- added external equipment.

Another advancement in tge art would be to provide a2 5 mm
PCMCIA-architecture communications card/media connector
interface that is capable of being carried internally when not
in use.

Sti%} another advancement in the art would be to provide
a communications card/media connector interface that is free
from reliance on an encleosed physical/electrical media
conne;tor socket. |

A further advancement in the art- would be to provide a
communications card connecting system. that is free from
reliance upon an external Data Access Arrangemenf circuit.

A still  further another advancement in the art would be

to provide a communications card connecting system that is



conmuni cati ons card wutilizing an integral DAA  and

physical /el ectrical nmedia connector socket. Figure 9 is partially cut away
perspect|ve view of an installation of the comrunicati ong REPH\-MzN§{V,Jqd
in Figure 8 into a portable conputer. - 29- : E
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free from reliance on any components which must be carrieq
externally.in addition to the computer.

Another advancement in the art would be to provide a LAN
adaptor card capable of direct connection with a miniature
modular plug physical/electrical media connector.

Still another advancement in the art would be to provide
a LAN adaptor card that is capable of being carried internally
in the computer when not in use.

Yet another advancement in the art would be to provide a
LAN adaptor card connectlng system that is free from reliance
on any components which must be carried externally in addltlon
to a portable computer.

: : _
OBJECTS AND BRIEF SU¥MARY OF THE INVENTION

It is, therefore, one object of the present invention to
provide a 5 mm PCMCIA-architecture communications card that
is capabie of direct connection with a miniature modular plug
physical/electrical media connector.

Another object of the present invention is to provide a
direct media connector interface for use in laptop or notebook
computers that does not displace contigquous memory cards.

Yet another object of the present invention is to provide
a communications card that complies with tl;xe S mm PCMCIA
memory card space configuration limitations whilé also
providing direct connection with a wminiature modular plug

physical/electrical media connector.



Figure 10 and 11 are a perspective view and a cross sectional view taken

along lines 19-19 in Figure 10 respectively illustrating gE Qgﬁéﬁ ace
Figure 12 is a cross sectional view of an alternative int F agré‘-‘fl’-
is a cross sectional view of an interface according to tfhe present"

i nvent i on. 08 Jax 1958
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Still another object of the present invention is to
provide, a communications card that allows the computer
housing to retain its designed shape free from any added
protrusions or added external equipment.

Yet another object of the present invention is to provide
a 5 mm PCMCIA-architecture communications card/media connector
interface that is capable of being carried internally when not
in use. |

Still another object of the present invention is to
provide a communications card/media connector interface that
1s free i_from reliance or.xz 'an enclosed physical/electrical media
connector socket.

Yet another object of the present invention is to provide
a communications card connec,ting system that is free from
reliance upon an external Data Access Arrangement circuit.

A further 'object of the present invention is to provide
a communications card connecting system that is free from
reliance_on any components which must be carried extermally
in additicn to the computer.

A still further object of the present invention is to
provide a LAN adaptor card capable of direct connection with
a miniature modular plug physical/electrical media connector.

A further object of the present invention is to provide
a LAN adaptor card that is capable of being carried intermally
in the computer when not in use.

Yet another object of the present invention is to provide

a LAN adaptor card connecting system that is free from



30 -" DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS As used in this
specification, the phrase PCMCI A 5 nm conmuni cations card refers to a

comuni cations card falling within the Personal Conputrer——venor A
I nternational Association nenory card paraneters for ¢ ORPRLACEMENS ns R

havi ng a thickness | ess than the thickness of a m niatuf& modurar—jac
physi cal / el ectrical nedia connector. 08 JAN 1398
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reliance on any components which must be carried externally
in addition to the portable computer.

Additional objects and advantages of the invention will
be set forth in the description which follows, and in part
will be obvious from the description, or may be learned by the
p.ractice of the invention. The objects and advantages of the
invention may be realized and obtained by means of the
instruments and combinations particularly pointed out in the
appended claims.

To achieve the foregoing objects, and in accordance with
the invention as embodi;d and broadly described herein, an
interface for wuse between a miniature modular plug

| physical/electrical media connector and a PCMCIA-architecture
communications card such as ;used in laptop and notebook
computers is provided.

The media connector capable of being used with the present
invention has a biased retention c¢lip, a contact pin block,
and contact pins. The retention clip has several standardized
characteristics, including a broad fixed end protruding from
an outer surface of the contact pin block. The broad ‘fixed
end tapers abruptly at a transition notch to a narrow free
end. A user manipulates the narrow free end to disengage the
media connector from the communications card.

In use, a media connector (such as an.R.T-tirpe 6 or '8-pin
miniature modular plug) is inserted directly into an aperture
in a communications card having a plurality of contact wires

in electrical connection with both the computer and the



Specific terns such as RI-type,

limt the scope of the invention to specific connectors.

RJ-11, RJ-45, 6-pin mniature nodul ar plug,
8-pin mniature nodular plug, etc. are all references to specific exenplary
physi cal /el ectrical nedia connectors falling within the bro
of the term physical/electrical nmedia connectors and shoul d| rREPUAEEMENT SHERT

TRy
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aperture. This direct connection obviates the need for any
adapteré to facilitate connection of the media connector tg
the communications card.

The aperture is sized and configured as toc be capable of
receiving the media connector. The orientation of the
aperture to the communications card is important as the
contact wires must be in electrical contact with the contact
pins in the media connector'té.properly communicate electrical
signals therethrough.

Two structures present in an enclosed physical/electrical
media connector sockef:.the retention clip ridge and the
socket floor must be present in all arrangements attempting
" to retain the media connector.

Accordingly, one aspect 3f the invention overcomes the
limitations of the PCMCIA communication card by orienting the
aperture at an angle relative to the face of the
communications card. An aperture formed normal tc the surface
of the communications card would not allow retention of both
the retention clip and the bottom of the connector pin block.
The transition notch in the retention clip must be captured
by a retention ridge located more than 5§ mm from the tip of
the media connector. The 5 mm PCMCIA restriction thus
prevents any structure from capturing the transition notch and
the bottom of the connector pin block. |

By angling the aperture, however, sufficient surface area
is exposed within one side of the aperture to capture the

transition notch with a retention ridge while simultaneously



- 31 - Wen plug 38 is to be withdrawn from aperture 130, a user

di sengages biarcuate stirrup 144 fromtransition notch 122 by pressing
biarcuate stirrup 144 into recess 138 while vvithdra“_;__ng_‘plug__38-—f-4rom
abutment with stop 140 in aperture 130. VWen pl ug 3&1 oy NBIEET
aperture 130, biarcuate stirrup 144 will be biased by |s LLr_u_p, s.p,ung-~134
into aperture 130. Aperture 130 is positioned wthin etract ap/ %ggcc tess

-23- R

supporting the bottom of the connector pin block with an
abutment l'edqe.

Means for utilizing tension produced between the hiased
retention clip and the aperture to secure the contact pin
block to the communications card with at least one of the
contact pins in electrical engagement with at least one of the
plurality of contact wires are also provided.

The tension utilizing means have a broad retention clip
groove formed in a wall of the aperture capable of accepting
the broad fixed end of the retention clip. The broad
retentior.; .clip groove h-as a floor and walls and a retention
ridge formed in at least one of the walls of the broad

 retention clip groove. The retention ridge is capable o-f
capturing the transition nofch of the retention clip as
tension produced between the biased retention clip and the
opposing wall of the aperture urge the broad fixed end of the
retention clip into the broad retention clip groove.

Simultaneocusly, the transition notch is forced over the
retention ridge by the tension between the connector pin block
and an opposing wall of the aperture as the media connector
is pushed into the aperture.

Means for preventing passage of the contact pin block
completely through the aperture in the communications card are
also utilized in the present invention. The passage
prevention means utilize a ledge protruding into the aperture
froﬁ one of the walls of the aperi:ure to prevent passage of

the connector pin block completely through the communications



portion 72 to allow el ectri cal

plurality of electrical contact pins 114 |ocated i n ¢ORERACENENT BHECK,

‘Locki ng di sk 150 sel ectively engages biarcuate stirrdp @d44—t-o-preveny
pivoting of biarcuate stirrup 144 into aperture 130. F
a retractable access portion 72 of a conmuni cations darld avrng forn¢d
therein perpendicul ar aperture 130 as illustrated in Flgure-ir“‘““Tﬁb

gw A2 Btyistr

device illustrated in Figure 12 dlfferszfron1that iniFigure 11 in that

38 i s not

cont act between COﬂtaCL_MLLGSWEQﬁ‘aﬂd“fhe

112.

+t es

pl ug

card. The passage prevention means allows the elimination of
many of the structures of an RJ-type socket.

Alternate embodiments of the invention incorporate
stirrups of a variety of shapes capable of engaging either the
transition notch of the retention «c¢lip to retain the
physical/electrical media connector against the communications
card or the bottom of the contact pin block.

The present invention utilizes an aperture formed
perpendicular to thé surface of the communications card.
Complete passage through the aperture is prevented by a
depending stirrup blocking the travel of the contact pin block
completely through the aperture. This presently preferred
embodiment utilizes an angled aperture at an angle of 90° when
measured from the plane of the face of the communications card.
Unlike other embodiments of the invention utilizing angles
other than perpendicdlar, this embodiment overcomes the depth
restrictions of the PCMCIA communications architecture by
allowing the contact pin block to protrude below the plane of

‘the lower surface of the communications card to a point where
it is captured by the depending stirrup and prevented from

further travel.



conmuni cations card |ike that

stopped by a protrusion fromthe wall of aperture 130, but is I nst ead
allowed to pass partially through retractable access port T aq&
passage of plug 38 through retractabl e access portion 72;ﬂﬂ%ﬁ&LNk¥B““
notch 122 of biased retention clip 116 to be engaged by h perpertrecarar |
retention ridge 152 fornmed within aperture 130. To prevept pggsaga¥ 53pl
38 conpletely through aperture 130, a retractabl e access pwrtlon of a

ug
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Structures formed in the aperture such as retention ridge
capture the  biased retention clip and hold the

physical/electrical media connector in electrical communication
with the retractable access portion of the communications card.

Methods for manufacturing the interface and system for
directly accessing the interface in the communications card are
also contemplated by the present invention.

The system for directly accessing the interface utilizes
means for selectively exposing a retractable access portion of
the communications card outside of the computer housing. This
system allows the communications card to be carried internally
within the housing of the computer when the communications card

is not in use.



-32- illustrated in Figure 12 is provided with means fqr T gﬁ”g@qsige
of ‘the plug conpletely through the aperture. The pass g %W‘?»m Yod
means of the enbodinment illustrated in Figure 12 conpriis §“ pl vot armi134.
Pivot arm 154 is biased into aperture 130 by a pivot arimp §ng~156%u

26

The PCMCIA communications card utilises an integral DAa,
As a resulkt, no extra components need be carried along with the
computer to facilitate data transfer over telephone lines. Any
readily available RJ-11 media connector may be directly inserteq

into the aperture in the communications card.



As plug 38 is introduced into aperture 130, plug 38 forces pivot arm 154 out
of aperture 130 into a position bel ow and perpendicular to a | ower face 158

of retractable access portion 72. In this perpendicul a ] R
illustrated in Figure 20, a depending arm 160 of pﬁﬁﬁﬁtch&)?w Sl‘g S

perpendi cular to face 158. An abutment arm 162 protrudgs [perpendi cul ar}tp
dependi ng arm 160. As pivot arm 154 is pressed out of aper[}'&:ré’*fiéﬁﬁ%a
plug 38, the progress of plug 38 is hal t7e_d upon abut nent} wi th abut nent_parin

162. At the

The present invention alssc contemplates a LAN adaptor
connection system utilizing a PCMCIA communications capq
configured for use with a local area network. = In use, a
.physical/electrical media connector having a Physical
structure described in © FCC Part 68, subpart F
physical/electrical media connector is inserted directly into
the angled aperture in the PCMCIA-architecture LAN adaptor.
card. - This direct connection obviates the need for any
external adapters to facilitate c.onnec:tion of the RI~type

media connector to the .LAN adaptor card.

BRIEF DESCRIPTION OF THE DRAW.INGS

In order that the manner in which the above-recited and
other advant".ages and objects of thei invention are obtained,
& more partlcular description of the invention briefly
descr:.bed above w:.ll be rendered by reference to specific
embodiments thereof which are illustrated in the appended
drawings.  Understanding that these cirawings depict only
typical embodiments of the invention and are therefore not to
be considered limitiné-of its scope, the invention will be
described ‘Tritiz additional specificity and detail thr.ough the
use of the accompanying drawings in which:

Figure 1 i§ a pé.rspec’cive. view of a prior art extermal
modem.

Figure 2 is a perspective view of a prior art integral

modem installed in a portable computer.



poi'nt of abutment, transition notch 122 will be engaged by retention ridge
152 thereby securing plug 38 in aperture 130. Electrical contact between
the plurality of contact pins 114 and contact wires 124 will al so ocecur. at

this point. To renove plug 38 from aperture 130, a usdgr ey !
uBE@ “NQBQQEE*

retention clip 116 against contact pin block 112 and ¢ 0 oul  of
aperture 130. Figure 13 illustrates an interface accorjdijing to the,géesert
i nventi on. - DR AN 1350

Figure 3 is a partially cut away perspective view OE:a
PCMCIA-architecture communications card.

Figure 4 is a perspective view of a 68 pin connector epng
of a communications card like the PCHMCIA communications card
illustrated in Figure 3.

Figure 5 is an enlarged perspective view of the other end
of the PCMCIA-architecture communications card illustrated in
Figure 3 having formed therein & manufacture-specific
periphergl sacket.

Fiqure' 6 1is an enlarged perspective view of a
_manufacturer-specific-p;ripheral socket like that illustrateﬁ
in Figure S utilizing_a different podule plug.

Figure 7 ;s a partially cut away perspective view of a
portable Eomputer. having installed therein an " PCMCIA-
architecture communications card capable of attachment to an
iﬁternediate physical/eigcﬁrical connector.

Figure 8 is a perspective view of ‘an PCMCIA-architecture
communications card utilizing an integral DAA  and
physical/electrical media connector socket.

Figure 9 is partially‘cut away perspective view of an
installation of the communications card illustrated in Figqure

8 inte a portable computer.
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Upon introduction of plug 38 into aperture 130, stirrup fngﬁgHWFvbﬁéﬁ
of an orientation parallel with |ower surface 158 into h )erpendlcular

orientation therew th. Upon -33- reaching a dependin
174 prevents further passage of plug 38 through apertur

point a

D2

130. At this

cofd tiAdh i3t ilr rup

-29-

Figure 10 and 11 are a perspective view and a cross
sectional view taken along lines 19-19 in Figure 1¢
respectively illustrating an interface.

Figure 12 is a cross sectional view of an alternative
interface.

Figure 13 is a .cross sectional view of an interface
according to the present invention.



sufficient portion of plug 38 is extending bel ow surface 158 to all ow
capture of the transition notch of the bias retention C|Ip by the | retentlon

ridge forned in the wall of aperture 120. The sufficiemnt %ﬁ,
Lﬁ'-eL $E b’af‘T‘or

el ectri cal
el ectri cal

retractabl e access portion of the communications card.
portion of a comunications card |i ke_%lqt illustrated i
provi ded with neans

contacts within plug 38 remain in_the aper] 0 "afT
comuni cation with the contact wires formed WtH T The

ey r 261 d8% hc
n Figure 13 y

bl

d
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

As used in this specification, the phrase PCMCIA 5 pp
communications card refers to a communications’ card falling
withix;m the Personal Computer Memory Card International
Association memory card parameters for communications cards
having a thickness less than the thicknesé of a miniature
modular jack physical/electrical media connector.

Specific terms such as RJ-type, RJ-11l, RJ-4S5, .6-pin
miniature modular plug,
all references to specific exemplary physical/electrical media

connectors falling within the broader parameters of the term

.Physical/electrical media connectors and should not be used to

limit the scope of the invention to specific connectors.

g-pin miniature modular plug, etc. are



for preventing passage of the plug conpletely through t he aperture The
passage prevention means of the enbodi ment illustrated-+r—frgure #‘g, lﬂﬁry
conprise a pivoting dependant stirrup 174. Al thoug Rer%{’dir W ercg)
retractabl e access portion will pivot the stirrup in O*aperrurﬁ“IBU‘ i{t hout
the need for a spring, stirrup 174 may be biased intp h@aag%gggﬁé 134 by a

spring 176.

-31-

When plug 38 is to be withdrawn from aperture 139, a User
disengages bjarcuate stirrup 144 from transition notch 132 by
pPressing biarcuate stirrup 144 into recess 13g while
withdrawing plug 38 from abutment with stop 140 in aperture
130. When plug 38 is not within aperture 130, biarcuate
stirrup 144 will be biased by stirrup spring 134 into aperture

130.

Aperture 130 is positioned within retractable access
portion 72 to allow electrical contact between contact wires
124 and the plurality og‘glectrical contact pins 114 located
in contact pin block: ]:12 S Locking disk 150 selectively
engagés biarcuate stirrup 144 to prevent pivoting of biarcuate

'Stirrup 144 intoc aperture 130.

Figure '12 illustrates a retractable access portion 72 of a
communications card having formed therein perpendicular aperture
130 as illustrated in Figure 11. The device illustrated in
Figure 12 differs from that in Figure 19 in that plug 38 is not
stopped by a protrusion from the wall of aperture 130, but is
instead allowed to pass partially through retractable access
portion 72. Partial passage of plug 38 through retractable
access portion 72 allows transition notch 122 of biased retention
clip 116 to be engaged by a perpendicular retention ridge 152

formed within aperture 130.
To prevent passage of plug 38 completely through aperture

130, a retractable access portion of a communications card like
that

' TLFET HAS BEEN
This Sheet Has Been Replac FS ; g :EZ EZ «\\sLD’/\
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-34- By allowing the direct insertion of conventional PJ-type

physi cal /el ectrical nedia connectors into the connunications card
present invention obviates the need for any externak-~
that, must be carried externally in addition to the
conputer is to be transported, t he t el ephone
conpati bl e physical/electrical media connector can

-32-

illustrated in Figure 12 is provided with means for preventing
passage of the plug completely through the aperture. The
passage prevention means of the embodiment illustrated in
Figure 12 comprises a pivot arm 154. Pivot arm 154 is biased

into aperture 130 by a pivot arm spring 156.

As plug 38 is introduced into aperture 130, _plug 38 forces
pivotr arm 154 out of aperture 130 into a position below and
-pPerpendicular to a lower face 158 of retractable accéss
portion 72. In this perpendicular position illustrated in
Figure 20, a dependihg- arm 160 of pivot érm 154 i;
perpendict_llar to face 158. An abutment arm 162 prot.rudes

.perpendicular to depending arm 160. As pivot amm 154 J.S
pPressed out of aperture 130 by plug 38, the progress of plug
38 is halted upon abutment with abutment arm 162. At the
point of abutment, transition notch 122 will be engaged by
retention ridge 152 thereby securing plug 38 in aperture 130.
Electrical contact between the plurality of contact pins 114
and contact ﬁires 124 will also occur at this point.

To remove plug 38 from aperturg 130, a2 user presses biased

retention clip 116 against contact pin block 112 and pulls

1

Plug 38 out of aperture 130. -

Figure 13 illustrates "an interface according to the

present invention.

Upon introduction of plug 38 into aperture 130, stirrup

174 is pivoted out of an orientation parallel with lower

surface 158 into a perpehdicular orientation therewith. Upon



and the comuni cations card may then be retracted into the housing of the

conputer. Retraction of the comunications card prev Li-eakage—ant
al l ows portfolios designed to carry the conmputer to f%nﬂﬁpgﬂ@&MﬁN&iﬁﬁFﬂh
manner without the inpedance of any apparatus protrudijng—t+sem-the-side of
the conputer housing. As the DAA is built interndllly ;nugm ﬁh@
PCMCI A- architecture communications card no external DAA ﬂ%“reﬁhlfed The
advant age of having an internal DAA ags the ability td

reaching a depending condition, stirrup 174 prevents furthe,
passaqe.of plug 38 through aperture 130. At this point 4
sufficient portion of plug 38 is extending below surface 153
to allow capture of the transition riotch of the bias retentigp
clip by the retention ridge formed in thg wall of aperture
130. The sufficient portion of the electric;l contacts within
plug 38 remain in_the aperture 130 to afford electrical
communication with the contact wires formed within -the
retractable access portion of the communications card.

A retractable access portion of a communications card
like that illustrated in Figure 21 may be provided with means
for preventing passage of the plug completely through the
aperture. The passage prevention means of the embodiment
illustrated in Figure 21 may comprise a pivoting dependant
stirrup 174. Although retraction of the retractable access
portion will pivot the stirrup into aperture 130 without the
need for a spring, stirrup 174 may be biased into the aperture

130 by a spring 176.
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directly connect an RJ-11 or other RI-type physical/el egtTitat:~= =35
é’ﬁﬂ”ﬁ-&v%‘ YiEins §o

nmedi a connector are best realized when a user nust freqp

pbrtabl e conmput er between locations. Simlar advantages}|afe~rearized
using the inventive interface in connection with a LAN.| Dbi quttg@s%&

of a
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By allowing the direct insertion of corventiona) RI~type
physical/electrical media connectors into the Communicatj_ons
card, t.hé present invention obfriates the need .for Any externa}
podule or other device that,must be carried eXxternally in
addition to the computer. If a portable computer js to be
transported, the telepﬁone line and compatiple
physical/electrical media connector can be ea.s.ily disconnected
and the commun?'.cations card- may then be retracted into the
housing of the computer. Retraction of th.;z communicagicns
card preve.nt:s breakage and allows portfolios designed to carry
the computer to funct:.on in a normal manner without .the
impedance of any apparatus protruding frgm the side of the
computer housing.

As t}.?.e DAA is built internally into the PCMCIA-

i ) .
architecture communications card no external DAA ig required.

- The oadvantage. of having an internal DAA and the ability to

directly connect an RJ-11 or other RI-type physical/electrical




“pl_ug physically conpatible wth an 8-pin mniature nodul ar plug directly
into a PCMCI A comruni cations card obviates the need for any_exter

. or other device that nust be used to connect the LAN toit WENT SHEET
|ﬁ§ LL.E‘.-L%EMM'I""M

cabl e being used. By standardizing LANs to an 8-pin mr
physi cal /el ectrical nmedia connector, the advantages| of ¥ 1098

I nterchangeability and comonality can be realized rﬂ:érﬁgrﬁa’t”ﬁ”bn
a socket capable of receiving an 8-pin mniature nodul ar} plug—at-ows-for
direct connection to a -35-

Ryt manermrston = g

media connector are best realized when a user must frequently
transpo& a portable computer between locations.

Similar advantages are realized when using the inventive
interface in connection with a LAN. Direct insertion of a
plug physically compatible with an 8-pin miniature modular

plug directly into a PCMCIA communications card obviates the

need for anv external podule or other device that must be used

to connect the LAN to the variety of cable being used. By

standardizing LANs to an 8-pin miniature modular plug

physical/electrical media connector, the advantaggs of

interchangéability -and commonality can Dbe realized.

Incorporation of a socket capable of receiving an 8-pin

-.mi'niature modular plug 2allows for direct connection toc a
: |

PCMCIA communications card 5impartinq LAN capabilities to
laptop and notebook-type computers. As no external: equipment
need protrude from the computer housing, portfolios and

similar equipment designed around the shape of the laptop or

notebook computer is not impeded.

of



PCMCl A communi cations card inparting LAN capabilities to | aptop and
not ebook-type conputers. As no external equipnent need protrude fromthe

conput er

housi ng, portfolios and simlar equi pnment designed around the

shape of the_laptop or notebook conputer is not i”pede?rﬁaﬂﬁcEﬁﬁNTE%ﬁET
This Sheet Has Been Replaced ]
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CLATIMS
1. An interface for use between a media connector and a

communications card, said interface comprising:

(a) a communications card having a plurality of contact
wires; and

(b) means for directly attaching a media connector to
the communications card to affect electrical contact between
the plurality of contact wires in the communications card and

the media connector.

2. An interface for use between a media connector and a
communications card as recited in claim 2, wherein the means
for directly attaching the media - connector to the
communications card comprise an aperture formed in the
communications card and a stirrup, the stirrup being capable of
storage within the restrictions of the communications card when
retracted, and the stirrup being capable of pivotally extending
outward from the communications cérd to a position crossing the
loqgitudinal axis of the aperture to prevent the media
connector from passing completely through the aperture.

3. An interface for use between a media connector and a
communications cafd as recited in claim 1 or claim 2, the
communications card having a contact pin block wherein the
means for directly attaching the media connector to the
communications card comprises an aperture formed in the
communicatiens card and means for supporting the contact pin
block outside the planes of the faces of the communications
card. '

4. An interface substantially as hereinbefore described with
reference to Figures 10 to 23 of the accompanying drawings.

T



CLAI M5 1. An interface for use between a nedia connector and a
cormmuni cations card, said interface conprising: (a) a communi cations card
having a plurality of contact wires; and (b) nmeans for diRngAd At agbj;pg
a nedi a connector to the conmunications card to affect el ecm_gﬂgp_nﬁa‘g“_,
between the plurality of contact wires in the comunicatijons card and.th
nedi a connect or. 0R JAM WG

-1-
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2. An interface for use between a nedia connector and a conmmuni cations
card as recited in claim2, wherein the neans for directly attachi ng
the nedia connect or to the conmunications card. conprise an S
aperture fornmed in the comunications card and a stir %ﬁﬁhﬁhﬁfé@ﬂ%ﬁu?
C YCAl L oNS.C
y
n

"
bei ng capabl e of storage within the restrictions of the ni ar
when retracted, and the stirrup being capable of pivotal extending}

%

outward from the comunications card to,a position crossfng Qg AN W
rgvent the nmedia

| ongi tudi nal axis of the aperture to p

FIG. 3

FIG. 4
(PRIOR ART)




connector from passing conpletely through the aperture.

3.

An interface
for use between a nedia connector and a communications card as recited in
claim1 or claim?2, the communications card having a contact pin bl ock

wherein the nmeans for directly attaching the nedia
communi cations card conprises an aperture forned
communi cations card and neans for supporting the contfpc
the planes of the faces of the cowwunig%qjons card.

PRGN o
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pin bl ock ou
‘!’\” 3&'3-’,_5”3

ts

he
i de
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 FIG. 6
(PRIOR ART)



4.  An interface substantially as hereinbefore described with reference
to Figures 10 to 13 of the acconpanying draw ngs.
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ABSTRACT OF THE INVENTION
MEDIA CONNECTOR INTERFACE FOR USE WITH A
PCMCIA-ARCHITECTURE COMMUNICATIONS CARD AND METHOD
A communicaticn card capable of being mounted in

electrical communications with a computer has formed therathrough
an aperture so sized and shaped as to be capable_of receving a
physical/electrical media connector. In use, a media connector
is inserted directly into the aperture in the communicati
cards, one side of the aperture being in electrical communication
with a plurality of centact wires fixed within the communications
card. The communications card is divided into a retractable |

accesé portion and a remaining portion. The rstractable access

h

ortion ©

'q

the communications card may be storad in the computer
kousing to be carried internally when not in use and may be
extended outwardly so as to project beyond the computer housing

By for dirsct comnection with the media connecteor.

H

FIGIRE 13
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When plug 38 is to be withdrawn from aperture 130, a uge,
disengages biarcuate stirrup 144 from transition notch 123 by
Pressing biarcuate stirrup 144 into Trecess 138 whij,
withdrawing plug 38 from abutment with stop 140 in aperture
130. When plug 38 is not within aperture 130, biarcuate
stirrup 144 will be biased by stirrup spring 134 into aperture

130.

Aperture 130 is positioned within retractable ace&ess
pPortion 72 to allow electrical contact between contact wires
124 and the plurality of gl_ectrical contact pins 114 located
in contact pin black® 1:12.'. Locking disk 150 selectively
enga.geé biarcuate stirrup 144 to prevent pivoting of biarcuate

Stirrup 144 into aperture 130."

Figure .12 illustrates a retractable access portion 72 of a
communications card having formed therein perpendiéular aperture
130 as illustrated in Figure 11. <The device illustrated in
Figure 12 differs from that in Figure 11 in that plug 38 is not
stopped by a protrusion from the wall of aperture 130, but is
instead allowed to pass partially through retractable access
portion 72. Partial passage of plug 38 through retractable
access portion 72 allows transition notch 122 of biased retention
clip 116 to be engaged by a perpendicular retention ridge 152
formed within aperture 130.

To prevent passage of plug 38 completely through aperture
130, a retractable access portion of a communications card like

that

REPLAGEMENT SHEET
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reaching a depending conditiom, stirrup 174 prevents further

passage of plug 38 through aperture 130. At this point a2

sufficient partion of plug 38 is extending below surface 1sg
to allow capture of the transition riotch of the bias retention
clip by the retention ridge formed in the wall of aperture

130. The sufficient portion of the electric;l contacts within

plug 38 remain in_the aperture 130 to afford electricdal

communication with the contact wires formed within -the

retractable access portion of the communicaticns card.

A retractable access portion of a communications card
like that illustrated in Figure 13 may be provided with means
for preventing passage of the plug completely through the
aperture. The passage prevention means of the embodiment
illustrated in Figure 13 may comprise a pivoting dependant
stirrup 174. Although retraction of the retractable access
portion will pivot the stirrup into aperture 130 without the
need for a spring, stirrup 174 may be biased into the aperture
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CLATIMS
1. An interface for use between a media connector and a
communications card, said interface comprising:

(a) a communications card having a plurality of contact

wires; and

 (b) means for directly attaching a media connector to
the communications card to affect electrical contact between
the plurality of contact wires in the communications carq*;nd

the media connector.

2. ‘An interface for use between a2 media connector and a
communications card as recited in claim 2, wherein the means
for directly attaching the media - connector to the
communications card. comprise an aperture formed in the
communications card and a stirrup, the stirrup being capable of
storage within the restrictions of the communications card when
retracted, and the stirrup being capable of pivotally extending
outward from the communications cérd to a position crossing the
longitudinal axis of the aperture to prevent the media
coﬂnector from passing completely through the aperture.

3. .&n interface for use between a media connector and a
communications card as recited in ¢laim 1 or claim 2, the
communications card having a contact pin block wherein the
means for directly attaching the media connector to the
communications card comprises an aperture formed in the
communicatiens card and means for supporting the contact pin
block outside the blanes of the faces of the communications

card.

4. An interface substantially as hereinbefore described with
ref L g 10 . i kawings.
erence to Figures to 13 of 'ﬁiﬁﬁﬁﬁgmﬁﬁ?ﬁﬁﬂﬁﬁd g
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