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COMMUNI CATI QS CARD AND METHOR .. The pres‘ent invention felates to the field

of conputé More particularly, it relates to an interface between By

connector BAnd a conmuni cations card in a conputer system and speci f'i‘é"eﬁly

to a phys/ cal bel ectrical nedia connector interface for use with a 5mm
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The present invention relates to the field of computers.

More 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

. . ..o linterface for use with a S5 mm PCMCIA-architecture .

communications card, such as used in laptop and notebook

computers.

2. Related Technology

A. Data Transmission

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

For example, there are numerous public and private
networks and databases which store data or programs. Absent
the ability to send and receive data over telephone 1lines
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 trans‘fgr data and information from one

computer to another computer over a telephone line may
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_ renovably engaging a physical/electrical data transfer
medi a cginector in conmunicgtion with & tel ephone data transfer line wth
ications card. UK patent application nos 9600116.9 and

use bgtween a nedi a connector and a comrunl cations card, conmuni cations
avi ng a PrARAFiTILIY cOMAERSH r garodurt BpbtY caBingh nbedeee119veradl
diregted towards an interface for use between a nedia connector and a

ni catlonspﬁ%c?‘b‘:t%ﬂ@ thperface corrprl sing a retention channel forned
in a face of t,P comm ications ca of transm ssi.on
of /data by phone |TReETBRS é?ﬁoFRecﬁbﬁ‘%@(l§°%er‘é'5?-&ll’-§e§x ¥ndi FemPRERY. into

rs of personal o uterg | rticul ar are{_@ di ng_s ch ractice tqQ be

great val ue;>9n2 Slﬁﬁpi ]a‘r"r{]ﬁ %eﬁ'ﬁgr'ér%‘?%mﬁ'ﬁ O?I\g ea”r?c?‘}:ﬂq%/ tlé‘es
Send and T oceiBETRRE SRS ST SHBAEPRANES TIAUAICS HEheRe T

rel egated to rgi%/rllggs uf)r?gotgr?alog 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.

Typically, 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 signal 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 mederate all signals or energy being

input into the phone linesy This interface protects the phone
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exchange of scs or tapes in ordegr to receive data suitable for use with
t heir conputer. Simlarly, conpanies performng tasks that are
integrated ‘are ai ded by |ocal area networks ("LANs") which pernmit personnel
to exchange electronically retrievable data. The ability to freely
transfer data and information from one conputer to another conputer over a

t el ephone |'r“i{§§g and systems from damage, thereby ensurinbzthe integrity

and quality of transmissions over the phone lines.

A required part of this interface 1is 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 alsco protects the phone line
from disabling influences emanating from the computer or the
moden.

For example, damaqe.would occur to the telephone system
if instead of transmifging-frequency signals, DC power was
transmitted over the phone lines. Because the modem is
attached directly to the phone 1line, the ﬁodem 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 system.
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 med{a connectors are used by almost
all telephone companies throughout the world for many
applications, the most important of which is interconnection

of telephomes with telgphone lines. For this reason,
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dramatically increase productiyvity and reduce overall production

tine.
signal s capabl e of being transmtted over the tel ephone |ines,

To translate the blnary code utilized by a conputer into

been devel oped to translate and reconfigure binary signals i nto anal og

signal s capable of being transmtted over telephone lines. For conversion

of signals to take place, a nondens nust be placed between the conputer

gener at i ng YN Mer ySERRAAKS 12A%i0Re PEI cFRBRBCEPRE c&ﬁabF@qb‘flr@erwfng

t he

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 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—lllfo the computer is not possible.

Consequently, it has been found necessary to employ modems
or similar input/output devices or «cards to effect
communication between computers and telephone lines. Modems
reconfigure binary data from the central processing unit of
the computer as received through the multi-pin peripheral
port. The reconfigured data is then transmitted in analog

form through the RJ-11 physical/electrical 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 generated
signals. Because of the recent development of these

transmissionrlines, a varigty of internal configurations for
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anal og sifgnal s. Typically,, in today's practice, a nodem at the
transm tfing conputer end of a tel ephone |line receives binary digital data
conput er and converts the binary code received fromthe conputer
dem frequency signals. These nodem frequency signals are then

tted over the telephone lines to a receiving nodem at the

I ng conputer The nodem at the recipient's end then converts

dem @ﬁ’ﬁ&*ﬁﬁ’s‘?’bnélmﬁéckh%‘{)e bbgeRy dP¥eteredatty cREFRBPeiShanBhe

transmission 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 LAN systens; ;aﬁ only on coaxial cable. Because
these protocols have been around the longest, 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 conducter, 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; hence, the term "“coaxial"
has developed. Coaxial cable also has applications in cable
television connection and in automotive radio installationms.
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

which allowsxit to carry sggnals at high speeds, relatively
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i nputs the data characters to the,input port of the receiving conputer.
As today's ‘nodens serve to provide a conpatible interface between the
phone lings and the conputer, the Federal Comrunications Commr ssion
("FCC") d tel ephone conpanies require an interface to noderate al
signals or energy being input into the phone lines. This interface

prot ect th%d@“ﬁﬁ%oeptibility 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 cable. This connection is bulky and adds to the

already high expenses incurred with the acquisition of the

coaxial cable.

2. Twisted-pair Cable '

- Although -coaxial cabi; 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 telepg?ne lines. Because early
experiments with twisted—pair cable resulte@ in slow
transmission rates, coaxial cable 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. By utilizing
the twisted-pair cable already installed in buildings for
telephone lines, twisted-pair cable enjoys a significant cost

advantage over coaxial ca?}e in retrofit situations. In
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lines and systens from damage, thereby ensuring the integrity and

guality of transm ssions over the phorie |i nes. A required part of
this interface is a Data Access Arrangenment ("DAA") circuit. The DAA
circuit provides an I npedance match and al so serves to isolate the nodem

and the conputer fromtransient signals and other disturbances com ng
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/electrical 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 radvantageous features of twisted-pair cable is its

connectability.

3. Fiber optic cable

Fiber optic cable is immune to electromagnetic
interference, has enormous bandwidth, sends data over huge
distances, and can carry voicé, video, and data. The biggest
disadvantages 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. Contributing 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. LAN Confiqurations
A typical local area mdtwork comprises several computers

at remote locations throughout a building interconnected with
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in over the phone line. The DAA also protects the phone |ine from

di sabl i ng i nfl uences emanating fromthe:conputer or the nodem For
exanpl e, damage woul d occur to the tel ephone system if instead of

transmtting frequency signals, DC power was transmtted over the phone
i nes. Because the nodemis attached directly to the phone line, the

nodem nust |ncorporate the required FCC interface and must conply with
any requiremels Fﬁﬁ8§ﬁﬂ by tWads&edt el epabhe cORPHT es. Ut111zZiRfe uHFﬁu?YQe

of the tel ephope and.t need, for interactive
P pg gcal/éiectrlcal 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 translé%é and reconfigure signals from the
computer for transmission through lines have consequently been
developed with different requirements.

The counterpart to the mo@sm in telephonic 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 access, and transmission.

As the 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 exéﬁple, 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 theypetwork at a destination.
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PL hr oughout the world have caused standards to bghm establlshed for

onents of a tel ephonic system St andar di zat i
and devi ces using t hose systens to be interch
nents of the tel ephone that are nost thoroug ed

physi cal /el ectrical nedia connectors. Phy5|caI/eIectr|ca
I a connectors are used by al nost all tel ephone conpani es t hroughout
e wor| dofagnemhycs app madhtenandehar@gdall sompatdeartsokruffingieugh the

nt er connecti on of telephones wth telephone Iines. For this reason,
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
intc LANs as will be discussed regarding the RJ-11

physical/electrical media connector in the development of

modems.

C. Modem 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 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 1is
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 conneétor 18 is used to physically
and electrically connect a local telephone extension line 20

to telephone line 1s6. Another RJ-11 connector is used to

connect extensicon line 20 to mModem 10.
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and interactivity is to be realized. One popyl i ectri cal
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Modem 10 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 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 employed 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 softwvare. ;

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 notebock 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. Inteqral Modems

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

small enough to be built into the housing of a portable
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nmodul ar plug physical/electrical nedia connector. g gmfyh% LS used

bet ween the tel ephone |ine and the tel ephone itsel ter
because of the physical and electrical di fference "ﬂ,m ny pins

of the peripheral ports associated with the centr nit of a
conmputer and the 6 pins of the RJ-11, direct phy5|cal or electrical
connection of thy to the,comput I S. not, _possi b nsequent |y
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t el ephgne | i nes.
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 RJF-11 socket and an RJ-11 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 o©of the many .téiephone lines utilizing an RJ-11
physical/electrical media connector system.

The ubiquity of the RJ-11 system provideé users of
portable computers with internal modems a uniform standard
interface for media access devices such as modems. Modem
manufécturers can build products capable of accepting the RJI-
11 media connector with confidence that their product can be
used in a wide geographical area. Because modems can be built
to the RJ-1l1 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. Communications Cards

As computer housings have continued to be downsized,
internal spatial restrictiogs have required the establishment
- ‘ .

of standards for the internal accessories of the computer.
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reconfigure binary data fromthe.central processing unit of the conputer
as received through the nulti-pin peripheral port. The reconfigured data
is then transmtted in analog formthrough the RJ-11 physical/electrical
medi a connector into the tel ephone |ine. B. Local Area Networks

In contradistinction to the devel opnent of tel ephone I|ines, transm ssion

lines used i pAadNgehaver bern JENRIOPSHL ) 5PES1L | €3l INeddFy t Bardsansds s geat
of conputer generated

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 manufaééﬁrers have adopted the same spatial
standards for use with their down-sized communicatigns cards.
By complying with the standards established by PCMCIA for
memory cards, communications ecard manufacturers havé assured
themselves of compatibilitf 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 ExXCA® 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.
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signal s. Because of the recent , devel opnment of these transm ssion
lines, a variety of internal configurations for transm ssi on
| i nes have been devel oped to acconplish the

/

et e T

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
also utilize the same PCMCIA architecture standards and may
therefore be inserted over the same plug as is used with
communiications card 40.

Figure 5 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
manufacturers. For example, ,socket 44 is used to interfacé
with external media access ;nits 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 5 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 manufactureré of the external

4 "
- Y
intermediate physical/electrical connectors.
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certai n advant ages and di sadvant ages.

Alle

Oiginally, access protocols used in LANs were tied to cable
type. For exanple, Ethernet[err] and ARCnet[err], two of the original LAN

ran Bfyren6cédtiuatrasble anotberausexrm of peripheral socket
like that illustrated in Figure 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 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 wunable to utilize wAn integral modem if a compatible
external DAA and RJ-ll interface podule corresponding to
socket 46 is not available.

Figure 7 depicts communications card 40 inside of a down-
sized or laptop 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 RJI-11 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 S4. ’

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

filtered through external DAA 50 and pass through connector
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t hese protocols have been around the |ongest, the majority of installed

LANs use coaxi al cable. Coaxi‘al cabl e HasStkatlss Benpnent s. The first
is an inner conductor -- a solid netal mnre nductor, S
surrounded by an insulation layer. Athird I ﬂwwﬂl‘ of a thin
tubul ar piece of netal screen, surrounds the he axi s of

curvature of the screen coincides wth that of the inner conductor; hence,
the term "coaxdmd" S4hdse dexteonell. pGgaicall /edbberatad lanrgaiidraplugs Sn

cable television connection and in autonotive radio installations.
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 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 5 mm. Howeve;; 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 computér 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 carryinéﬁ 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 negafed by the need to carry along

extra interfacing devices.
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ranges in size fromthick Ethernet[err] (which is as thick
inch) to Thlnnet[errimim@&ﬁhﬂkéﬁ& phl.gs cable television

: The advant ages of co | ude hi gh bandwi dth which
allows igfto carry signals at hig mg lmlmﬁ;lvely

A second problem encountered by users of external DAA's
is that there 1is no staﬁdafdization 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 nonfunctionai.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 illqstrated in Figqure 8. PCMCIA
communications card 40 is shown with an integrated
physical/electrical connector 56 attached at the location
where enclosed socket 44 is usually-located. A small DAA is
located within integrated connector S6 to filter signals
passing therethrough. RJ-11 connector socket 36 is formed in
a2 free end of connector 56. The height of connector S6 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 E; interface with the 5 mm
communications card 40.

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

is installed over a corresponding plug in electrical
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| ow suscepglibility to interference, and famliarity to LANs installers.
The mai n Mdi sadvantage to coaxial. cable is the difficult yhisSHeet HaoBseeREpldag | t

to LANs./ Standard Ethernet[err] coaxial cable require

commonly referred to as a vanpire tap and drop cabl e. !ﬁw)n S

bul ky #ind adds to the al ready hi gh expenses incurred wt e a 'St tion
coaxi al cabl e.

communication with the circuit board of the computer,
Although communications card 40 complies with the 5 mm PoMerp
size restrictions, the 10 mm integrated connecter $6 does not.
As a result, integrated connector 56 must either be placeg
outside of the caomputer 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-11 enclosed 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 communications card 40.

Although this solution to the RJ-11 LAN interface problem
eliminates the need for carrying extraneous components and

eliminates the incompatibil%ty of those components, some

problems unique to the integral physical/electrical connector
are introduced.

For example, the extension of integral 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 interferes with the fit of computer portfolios used in
transporting many laptop compgters.

It would, therefore, be .an advancement in the art to
provide a 5 mm PCMCIA-architecture communications card that
is capable of direct connection with a miniature modular plug

physical/electtical media cShnector.

~ Page 17 -
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2. Twisted-p

qu used in LANs
| onger than &en
r

r Cable Al t hough coaxhgﬁs&%
used in the
conmuni cat i

aeBha l?
other cable types, twi sted-pa o
Ia] ml ﬂ appl i cations
such as ril ts with

ns industry | onger than coaxia
el ephone |i nes. Because ea

twisted-pglir cable resulted in slow transm ssion rates, coaxial cable was

sel ectedsfor use with LANs requiring high transm ssion rates. Recent

advanceg in  LANs et QopbendavfyJ e, %aet%‘%? ihhenld ARITEURD Bét €o PPSSTPEE a

Wi th tyil sted-pair cable to the polnt {hat T W ste pair cable

direct media connector interface for use in laptop and

notebook computers that does not displace contiguous memory

~.
~..

cards.

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 caréafhat allows the computer housing to
retain its designed shape free from any added protrusions or
added external equipment.

Another advancement in tBe art would be to provide a § 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
communications card connec%ing 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 " communicatidn® card connecting system that is

- pPage 18 - THIS SHEET HAS BEEN |
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ble alternative to coaxial cg S e benefits to using
cabl e revol ve around the av y en a4 i st ed- pai r

al most every buil ding constru l el ephone servi ce.
the tw sted-pair cable alre n bui | di ngs for

e lines, twi sted-pair cable enjoys a S|gn|f|cant cost advant age
axi al gable Iin retrofit situations. I n

from reliance on any components which must be carrjeq
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 addition

to a portable Computer.

QBJECTS AND BRIEF SUMMARY OF THE INVENTION

It is, therefore, one object of the present invention to

provide a S 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 cards.

Yet another object of the present invention is to provide
a communications card that complies with tﬁe S5 mm PCMCIA
memory card space configuration limitations while also
providing direct connection with a miniature modular plug

physical/elecg;ical media cquector.

‘ikl
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-7- addi ¥ion, tw sted-pair cable is nore flexible and |s easj_er

instal |l in/new buil di ngs. Due to the size and confi mﬁﬂ’ﬁﬂenmmmd
tw st ed- _[/)ﬁi r cable, a variety of physical/electrical nedi “ﬂmmg
be wutilized. Physical/electrical nedia connectors conpl y| |l e
68. 500, /subpart F, such as RJ-type connectors are easily used with

tw sted-pair cable. As a result, one of the

Still another object of the present invention is ¢q
provide a communications card that allows the computey
housing to retain its designed shape free from any addeg
protrusions or added external equipment.

Yet another object of the present invention is tao provide
a 5 mm PCMCIA-architecture communications card/media connector
interface that is capable of being carried in’;ernally 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 -ox; ;m 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
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 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

- Page. 20~ - -~
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nost advant ageous features of tw sted-pair cable is Its connectability.

3. Fiber optic Cable Fiber oOptic cable I mune to

el ectromagpetic interference, has enornnusmbﬂﬁdﬁkﬁﬂﬁﬁm§énds data over huge

g
di st ance and can carry voice, video, an gest di sadvant ages
of fiber)optic cable are the price and th

LANs. Fi/ber optic connectors are nore di cu t toinstall than even

n connecting it to
coaxi al/ connectelsance on any components which must be carried externally

in addition to the portable computer.

Additional objects and advantages of the invention wil}
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 pointed out in the
appended claims.

To achieve the foregoing objects, and in accordance with
the invention as embodiéd and broadly described herein, an
interface for use  between a miniature modular plug
physical/electrical media connector and a PCMCIA-architecture
communications card such as fused in 1laptop and notebook
computers is provided.

The media connector capable of being used with the present
invention has a biased retention clip, 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 RJ-type 6 or 8-pin
minjature modular plug) is inserted directly into an aperture
in a communications card hawintlg a plurality of contact wires

in electrical connection with both the computer and the

~ ©Page 21 -
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O the vari,

y of transm ssion |lines available, unshleldﬁdSM£MmsB&d &d

cabl e see to be emerging as the nost popular variety o
transm sgfon cable. Contributing to the popularity of th
cable gl east in part, is the conpatibility of this cable

range
Confi glurati ons A typical |ocal area network co SES. S8V raI onputers
at te | ocAPFERETENr odgHSUF a5l | AT BT C%C%g%‘i%sd % fieda for any

adapters to facilitate connection of the media connector tq

physi cal /el ectrical nedia connectors. . LAN

the communications card.

The aperture is sized and configured as to be capable qof
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 socketjithe retention clip ridge and the
socket floor must be present in all arrangements attempting
to retain the media connector.

Accordingly, one aspect gf the invention overcomes the
limitations of the PCMCIA communication card by orienting the
aperture at aﬁ 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 capéuring the transition notch and
the bottom of the connector pin bleck.

By angling the aperture, however, sufficient surface area
is exposed wiEbin one side‘qf the aperture to capture the

transition notch with a retention ridge while simultaneocusly

- Page 22 -
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- 8- unsii el ded tw sted pair cabl e ut| izl eenﬁu
physical /#l ectrical nmedia connectors. TheTh yp| cal |y
connected to a file server. A file server is a m“l\\‘

supporting the bottom of the connector pin block with an
abutment ledge.

Means for utilizing tension produced between the biaseg
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'hés 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 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.

Simultaneously, 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
from one of the walls of thepaperture to prevent passage of

the connector pin block completely through the communications

- Page 23 -
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conput er providing shared access to a file system printer, electronic
mai | service, or nodem The file serveTmSSwaHmﬂﬁahR médon of hardware and

software that contains files shared by e ed to the LAN

As, LANs utilizing unshielded twsted p B!L capabl e of
transmtting signals at a higher rate than s g el ling through

t el ephone Ii requirements of the devices, yused at.e. and
reconfi gure E%bnals%¥% %tﬁ?geCBFﬁHFBFlPBrm??ﬁﬁsﬁ+ggV8n£?ﬁ %E##???ﬁﬁglﬁﬁye
consequent |y e ordetRl WG ML Jidd &Py MG 'RIBNe:

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.

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;aia connector and maintains the media
connector in electrical contact with exposed contact wires
fixed in the retention channel.

The preferred embodiment ef 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 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 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
communication§ card to a p$int where it is captured by the

depending stirrup and prevented from further travel.

BEEN
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The counterpart to the nodemin tel ephonic conmmunications is the LAN
adapter card or data conmmunications card. In a sim | afhif%sdtHeyBeeoRelagrddem

t hese conmuni cations cards reconfigure the parallel dat t he

conputer into a serial formand back. These cards aI SO |ng,

encodi ng. and decodi ng, cabl e access, and transm ssi

LANs increases, it has becone increasingly nore benef|C|aI for users of

portabl e con&tutm‘suteshﬁb&méhema@tﬂa @perdung umit ad th seYRRrELOR oEdflgar ea

net ks at different |ocations. For exanple, information_at one |ocation
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 systems for
.. .&.. directly accessing the interface in the communications.card
are alkso contemplated by the present invention.

The system for directly accessing the interface utilizes
means for selectively exp051nq a retractable access portion
of the communications card outside of the computer housxng.
This system allows the communications card to be’ carried
internally within the housing of the computer when the
communications card is not in‘use.

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 card 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 reﬁéin in electrical contact with
the remainder of the communications card.

After exposure of the retractable access portion of the

communications gard, the media‘ wonnector is inserted directly
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REPLACED |




may be downlfaded to a portable conputer that allows a user to manipulate
the data dyfing a business trip ‘and I'oad the nmani puls8heciadaten Repliced t he

network at” a destinati on. Di agnostics ﬂm mlnxmnlﬂ“‘e are

al so made easi er through the
into the aperture to facilitate electrical connection between

,'/

the telephone line and the computer.

After wuse, 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 RJ-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. \

Additional height reduction is accomplished -in some
embodiments by angling the aperture 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 need 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 é;rd utilizes an integral DAA.
As a result, no extra éomponents need be carried along with
the computer to facilitate data transfer over telephone lines.
Any readily available RJ-11 qedia connector may be directly

inserted into the aperture in the communications card.
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use of co connectors. As the popul arity 1@f shotd 15k 8ekn Rl £abl € has
i ncreased, £he popularity of thé nost frequently el ectrica
medi a connector, the 8-pin mniature nodul ar plug, mm Iﬂ reased.

Thi s mgyease in popularity of the 8-pin mniature has

I ntroduced-the same problens and solutions into LANs as will be di scussed

regardi ng the RJ- physi cal /el ectrical nedia connec ' h evel opnent
of nodens. %% grsent invention also contemp ates EAg % or

connection system utilizing a PCMCIA communications carg
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 éonnection of the RJI-type

media connector to the LAN adaptor card.

BRIEF DESCRIPTION OF THE DRAWINGS

In order that the manner in which the above-recited and
other advantages and objects o©f the invention are obtained,
a2 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 1limiting 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 portabls.,computer.

: "THIS SHEET HAS BEEN
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C. Mdem el opnent 1. External Mbdemns Many nodens in use
today are gonfigured as external accessory units, housed in their own

cases, ang attached to the conputer. Such a prior art nmodemis illustrated
in Figuré 1 of the drawings. A nbdem 10 is shown near a tel ephone base 12
whi ch cradl es a tel ephone receiver 14. Modem 10 is electrically

connected to the_tel ephone with a tel ephone extension line utilizing

physi cal / el ect ri EaFYhBdita orthelbFsalhy E€8EhayRY. PerSREGHLYS rakavi efed by

a nodem at a_r e , . .
PcﬁgR&-archltecture 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 enlarged perspective view of a
manufacturer-specific péripheral socket like that illustrated
in Figure S5 utilizing a different podule plug.

Figure 7 is a partially cut away perspective view of a
portable computer having ipstalled 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. . 3

-
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| ocati on ar/’r ecei ved over a tel ephone Tafie" 16. An RI-11

physi cal / ef’ectrical nedia connéctor -18 is used to physically and
electrically connect a | ocal tel ephone extension line 20 to tel ephone line
16. ther RJ-11 connector is used to connect extension line 20 to nodem
10.

Figure 13a jis a cross-sectional view of a retractabile
access portion 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 Figqure 1la also mounted
in a PCMCIA communications card.

Figure 1llc is a cross-section of the communications card
taken along lines 1llc-1lc in Figure 10.

Figure 12 is a partlally cut away perspective view of a
retractable access portlon 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 housing
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 physicalf/electrical media connector inserted
therein.

Figure 16 is a partially btroken away perspective view of
a retractable access portion of an PCMCIA-architecture
communications card having a physicalfelectrical media
connector disconnected thereﬁsom.

-
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- 10 -
digital da
t hr ough
24.

Modem 10 converts the nodem frequency signal back to binary
characters. The digital characters are then transmtted

mul ti pl exed cable 22 to an input port of a receiving conputer
he prior art system illustrated in Figure 1, a DAAcircuit is

t he/modem aﬁ)(;t ?E?ggg'-ﬁ{)u erg‘%’)r%ﬁg’ﬂ’:’&%& 2teg<oerchonal né’ %é‘ﬂé&:’i&el 9eed' 8

_/ one embodiment of an interface between a physical/electrical
media connector and a 5 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 illustrating the inventive interface.

Figure 20 is a cross-sectional view of an embodiment of
an 1interface incorpofaﬁinq the teachings of the present
invention.

Figure 21 is a cross-—sectional view of an embodiment of
an interface incorporating ,the teachings of the present

.
invention.

Figure 22 is a partially broken away perspective view of
an embodiment of an interface between a physical/electrical

media connector and a S5 mm PCMCIA -communications card

incorporating the teachings of the present invention.

TR
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et 2
e

gm ng out ov?the phone |i ne. External nodens |ike nodem 10 are often
enpl oyed by JMsers of personal conputers. External nodens have been

popul ar because they can easily contain a substantial anount of

el ectronic circuitry or hardware, as well as executable prograns or

sof t war e. Wth the advent of downsizing technol ogy in other conputer

conponents, howeverDE.ﬂﬁ 8" B Ef{fyf § OOP ULSE SpkOf b o! BkBHbHE Rgas
| apt op or not ebook mpak‘%‘rs%—gave—?%m‘ﬂﬂ‘e'—%% "'P—g%‘e—ﬁe kt op

models.  Wth theeysiquid this specification, the phrase PCMCIA 5 mp

communications card refers to a communications card falling
within the Personal Computer Memory Card 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-type, RJI-11, RJ-45, 6-pin
miniature modular plug, 8-pin miniature modular plug, etc. are
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.

Figure 10 illustrates a PCMCIA standard communications

s
card 70 having a retractable access portion 72 and a fixed

portion 74.

Fixed portion 74 is in electrical communication with a
computer (not shown). Retractable access portion 72 is in
electrical communication with fixed portion 74 through a
flexible wire ribbon 75. Retractable access portion 72 slides
in and out of a slot 76 formed within communications card 70.

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

eet Has Been Replaced
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portabilit# available with laptop or notebook conput er Shis $heet Ha Repfaced
ext er nal dens has nmade external nodens cunbersone an ul H Tg
with thefportability that buyers of these downsized co

D. Intggral Mdens To overcone the inconveni ence and physi cal

limt

I ons of external nodens, smaller nodens have been devel oped that
are

mal | enough hecbediwy ttd Nbhet Aepheitsidy ehea fi@dedftl einvention, the
communications card such as illustrated in Figure 10 ig
provided with means for biasing the retractable access portion
of the communications card in a direction external to the
computer housing.

By way of example and not limitation, the biasing means
of the embodiment illustrated in Figure 10 comprise spring 78
and at least one spring ramp 79. A retention notch 80 in
combination with a biased lever 82 retains retractable access
portion 72 within the housing of the computer.

According to another aspect of the present invention, the
communications card‘such as is illustrated in Figure 10 is
provided with means for selectively retaining the retractable
access portion of the communications card within the computer

d
housing. .

By way of example and not limitation, the selective
retention means of the embodiment illustrated in Figure 10
comprise retention notch 80 and biased lever 82. A limiting
notch 84 is engaged by biased lever 82 when the communicatioens
card is extended from the computer housing.

According to still another aspect of the pfesent
invention, a communications card such as the communications
card illustrated in Fiqure .10 is provided with means for
restricting the travel of the retractable access portion of
the communications card to a predetermined distance.

By way of example and‘ not 1limitation, the travel

restricting means of the embodlment illustrated in quure 10 .
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- 11 - &)rrputer Such a nodemis illustrated in Figure 2. An integral
internal nodem 30 is located within, theTﬁ@ﬂﬁhﬂﬂsﬂ£nR oy tabl e conmputer 32

at a position giving access to | ocal te c%n | i ne 20. The
i nterface between the telephone line an mﬂ Hmﬁﬁm mlChl eved through the
use ?f an
comprise biased lever 82 and limiting notch 84. Biased lever
/// 82 serves as an actuating mechanism to initiate exposure or
retraction of +the retractable access portion of the
communications card.

By way of example and not limitation, an aperture 86
having a plurality of walls 88 is formed within retractable
access portion 72. Aperture 86 1s so sized and shaped as to
be capable of receiving a physical/electrical media connector.
Within aperture 86 is formed a broad retention clip groove 90,
a narrow retention clip 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 gquide track 96 is formed within communications
card 70 protruding upwardly grom 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
reﬁention notch 80. As retractable access porticn 72 is
released from the grip of biased lever 82, tension applied by
spring 78 urges retractable access portion 7é out of slot 7s.
The progress of retractable ;ccess portion 72 is gquided by
guide track 96 and is halted when biased lever 82 engages
limiting notch 84. A user then inserts a physical/electrical.

media connectdr into apertire 86 to provide an electrical

3 THIS SHEET HAS BEEN
REPLACED
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/
RJ- 11 physical/electrical nedia qgggmﬂt and an internal DAA 34. The

RJ- 11 physical/electrical nedla el%ﬂi conmponents: an RJ-11
socket and an RJ-11 pl ug. is formed in the housing
of conputer 32. This socket |s c V|ng an RJ-11 plug 38 from
any of the many tel ephone |ines ut|I|Z|ng an RJ-11 physical/electrical
nmedi a connect or system The ubiquity of the RJ-11 system provides users

of portabl ecoonpoténs WdthwddH efdtgtuningdantors wafdrTo sangdohd tedtegiface
for media acgess devi ces such as nodens. Modem
lne.

According to one aspect of the present invention a
K 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;fﬁion 72, the 'user merely presses
retractable access portion 72 back within the confines of the
computer housing such that retention notch 80 will be engaged
by biased lever 82 to prgvent inadvértent exposure of
retractable access portion 72.outside of the computer housing.

According to another feature 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 card within a computer housing.
By way of example and not limitation, the selective retention
means at the embodiment illustrated in Figure 10 comprise
retention notch 80 and biased lever 82.

- After use, the physicali;lectrical. media connector is
removed from aperture 86, and biased lever 82 is removed from
limiting notch 84. Pressure opposing spring 78 is then
applied untili-biased levery'82 engages retention notch 80.

Engagement of biased lever 82 into retention notch 80 secures
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———manufacturers can build products capable of accepting the RI- 11 nedia
connector with confidence that their proguct can Me.ryped in a wide
geographi cal area. Because nodens can be -11 uni form
standard, consuners benefit fromthe abilji ange and
I nt erconnect nedi a access devices w thout adapters for
products made by different nmanufacturers. E. Conmuni cati ons
Car ds As comput er housi ngs have continued to be downsi zed,

the communications card within the housing of the computer,

thereby protecting the communications card from breakage
during transport of the computer. Direct connection 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.

Aacording to one aspect of the present invention, a
communications card such as the communications card
illustrated in Figure 10 is provided with means for
maintaining electrical édmmunication between the retractable
access portion of the communications card and the fixed
remainder of the communications card as the retractable access
portion of the commnnications:card travels in and ocut of the
computer housing.

By way of example and not limitation, the electrical
communication maintenance means of the embodiment illustrated
in Figure 10 comprise flexible wire ribbon 75. Flexible 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 72.

Figure 1la illustrates retractable access portion 72 of
PCMCIA communications card 70 interengaged with fixed portion
74 through the inter‘action of gui.?e track 96 with guide

\’ ‘
channel 100. -
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I nternal spatial restrictions have required the establishnment of standards
for the internal accessories of ‘the conputer. This Sheet Has Been R

eplaced
-12- One set of standards applicable to memory cards hﬁﬂmm'”””l "’

According to one aspect of the present invention, a

comnunications card such as communications card 70 illustrateg
in Figures 1la-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 fravels
in and out of the computer housing.

) By way of example and.not limitation, the quiding means
of the embodiment illustrated in Figures lla-c comprise gquide
channel 100 and guide track 96. When access to retractable
access portion 72 ig required,. the user manipulates
retractable access porfion 72 through a slot in the housing
in the computer guided by guide track 96 and guide channel
100.

Figure 11b illustrates 4n alternate embodiment of the
guiding means illustrated in 1l1la, wherein the gquide track S6
and guide channel 100 are reversed such that guide 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
llc-11lc of Figure 10 illustrating <the interaction ‘of
retractable access portion 72 with communications card 70.
Retréctable 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 :Gpward wherea® guide channel 100 is formed in

the bottom of retractable access portion 72.
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devel oped by the Personal Conputer Menory Card International Association
(PCMCIA). This organization is co n%@h@fHasma%ﬁdsdof manuf act urers of

menory cards and related peri pheral equ %! CMCI A has det er m ned
a

that the spatial standard for all nennr
conputers should be restricted to a rectangular Sp

n down-si zed
approxi mately 55 mm

in wdth, 8 mnmin length, and 5 mMmin depth. In keeping with the

POMCI A st andar ds f orrigaPey LA d3iustpheesalafndegernatbacénibed tnd@Y e of thea
adopted the sanme spati al

.- o

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

In operation, travel of the retractable access portion out
of the computer results in travel of actuating shaft 104
progressing through chevron-shaped ratcheted groove .102.
Indentations formed within the groove impart a ratcheting
action preventing movement of actuating shaft 104 in a
retrograde or counter-clockwise motion.

As retractable accéss portion 72 is exposed outside of the
computer housing, actuating shaft 104 is forced al’or{g a linear
extended pathway 108 until reac_:hing the end thereof. Further
travel of retractable access jportion 72 is halted by contact
between actuating shaft 104 and the eﬁd 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 continues in
a clockwise motion through the.chevron-shaped ratcheted groove

102.

According to another aspet:'t of the present invention, a
communications card such as c'ommunications card 70 illustrated
in Figure 12 provides means for selectively retaining the
retractable access portion of the commuriications card within
the computer :heusing. By wa) of example and not limitation,

the selective retention means of the embodiment illustrated
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standards for W|th thelr dovvn si zed communi cations cards. By conplying
with the st andar B%h%@labyl PCMCI A for nenory cards, comruni cations
card manuf act urer t hensel ves of conpatibility and spati al
conformty with zing the new PCMClI A st andards. The
constraints |rrposed by th| S new PCMCI A standard have resulted in the

devel opnent of "credit card" communications cards. Mst of the conponents
formerly housied Ridurren 22nodepriseeratehevedagredvei th2n acfuatiing shaft
card-sized wafer. One comunications card conformng to this new PCMCI A
standard is 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
comnunications card such as communications card 70 provides
means for biasing the retractable access portion of the
communications card in a direction out of the computer
housing. By way of _e:?ample and not limitation, the biasing
means employed in the embodiment illustrated in Figure 13
comprise sprung wire 110. When a user no longer wishes access
to retractable access portion 72, the user merely presses

e
retractable access portion 72 back within the confines of the
computer housing such that retention notch 80 will be engaged
by biased lever 82 to prevent inadvertent exposure of
retractable access portion 72 outside of the computer housing.

According to another feature 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 card within a computer housing.
By way of example and not 1imité.tion, the selective retention
means of the embodiment illustrated in Figqure 13 comprise
retention notch 80 and biased lever 82.

Figure 14 ggpicts the cgmputer housing having formed

therein an access tunnel 123. Access tunnel 123 allows direct
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produced by Intel under the ExCAlerr] trademark and is simlar to that

illustrated in Figure 3. Al t'hough the commruni cati ons%aﬂﬂalﬂhémﬂﬁ
serves the functions of a nbpdem a simlar card has been
use in LANs. ’ - 13 - ”m

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
1s6.

Figqure 15 depicts -an inventive interface between a
physical/electrical media connector 38 and retractable access
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 electrical// connection is made between a
telephone line 16 and retractable access portion 72.

The communications card in Figure 1S may also be provided
with 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
embodiment illustrated in Figure 15 comprise a ledge 126.

Figure 16 illustrates a conventional RJ-11 plug 38 located
near retractable access portion 72 of communications card 70.
When inserted, RJ-11 plug 38 ii‘xitiates 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 prevgnts passage o RJ-11 plug 38 entirely through

retractable access portion 72 of communications card 70.
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Figure 4 illustrates 68 pin socket 42 which is pressed over
correspondi ng -plug affixed to thé circuit boisSheetohis BBERGAMRA uter This
pl ug and socket arrangenent provides versati Iectlon of cards
that a user may select for use with the com}umum%aﬂm rrpl e, extra
menory cards also utilize the sane PCMCI A a ndards and may
therefore be inserted over the sanme plug as is used wth communications

card 40. Fi gwhe Sphykyshlial®nnketiBhe’d £9Cke! gug! BsPOMS angieq

aperture 86 is guided by the insertion of broad fixed end 13g

into broad retention clip groove 90 of angled aperture gg,
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. locked within angled aperture 86. To
release RJ-11 plug 38 from angled aperture 86, a user merely
presses biased retention clip 116 at narrow free end 120
toward contact pin block 112 and withdraws RJ-11 plug 38 from
angled aperture 86.° Trans:.tlon 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 RJI-11
socket without violating the constraints of the PCHMCIA
communications card architecture. The angle at which angled
aperture 86 is formed within this embodiment in retractable
access portién 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 there'of falling within the range of
about 15 degrees to about 60 degrees. The preferred angle for
the aperture utilized in the embodiment illustrated in Figures

10 and 12-16 i§ 20 degrees mdasured from a line perpendicular

to the faces of the communications card.
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st andar di zed
socket 44 is built into co

el ectri cal i s BeenRbplacedt he PCMCI A architecture,

to correspond to the

communi cations card 40. At ouih 68 pin socket 42 is part of the

vari ety of plugs enpl oyed by

nuf acturers. For exanple, socket

44 is used to interface wth external nedia access units that contain

el ement s of

I nt egrated nodens that have not been included wthin PCMC A

comuni cati ons car @fi4@re 17 Elibestsates iyet udgwthidrhi embbdiment of the
comuni cations card illustrated in Figure 5 include the RJ-type connector

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. Because of the 5 mm limitations imposed
by the PCMCIA 5 mm 'st;.andard, the 8-15 mm connector must
protrude from at least one face of the communications card
when inserted in a perpendicular orientation relative to the
face of that card. z

According to one aspect of the invention, therefore, an
aperture, such as the aperture illustrated in Figqure 17 is
provided with means for securing 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 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.” +Y

THIS SHEET HAY ;smzﬂ
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interface and the DAA. The -DAA and the conne tor
systemillustrated in Figure'5 nedi a
referred to as an "internediate physi
"podule”). Wiile 68 pin socket 42 i

- ———

connector" or

grface used in the
l‘ﬁ an external unit (often

as part of the PCMCI A

architecture, the shape and configuratlon of peripheral socket 44 varies
with the needs of the manufacturers of the external internediate

physi cal / el edirerc alsec @FNpet-pefidicular aperture 130 is desired, stirrup

e .

.

B

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 piveot.

under.urging from spring 134 into contact with the portion of
plug 38 protruding from the upper face of retractable access
portion 72.

Stirrup 132 is conf}gured 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. Spring 134 maintains engagement of
retention tabs 142 with transition notch 122 when connection
is made between plug 38 and aperture 130.

In the embadiment 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
securing 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 303 is accomplished through

the biarcuate shape of biarcuate stirrup 144.
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-14- Figure 6 illustrates another form of peripher }s S Hee Been Ridig

that illustrated in Figure 5. External internediate ph IBa

connector socket 46 has a shape capable of receiving a c lwug
for use with the DAA and RJ- 11 interface housed in a podul e tor

transm ssions or an

As used in this specification, the term biarcuate
describes any stirrup having a depending attachment leg 146
and a retention leg 148, two attachment legs 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;éferable to have biarcuate stifrup
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 illustrated in Figure 18 is provided with means
for selectively restraining a stirrup from obstructing the
aperture. By way of example and not 1limitation, the
restraining means illustrated in Figure 18 comprise a locking
disk 150. Locking disk 150 selectively 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 Figure 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 bia;cuate stirrup 144 maintains the

engagement of biarcuate stirrup 144 with transition notch 122.
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8 pin nodular plug interface for use with LANs Socket 46 is manufactured
i nto comunications card 40 for use with a 24 erlgael DAA and RJ-11
i nterface podul e. As a result, although t connector S

avai l abl e at nost |ocations providing tel eph m f user will still

be unable to utilize an integral nodemif a ernal DAA and
RJ- 11 interface podul e corresponding to socket 46 is not avail abl e.

Figure 7 depiheis mhugugigcaid 088 ¢l dridthdrasindorfdm caplemture siized 2 user
| aptop -conputer. Ext er nal i nt er nedi at e

disengages biarcuate stirrup 144 from transition notch 122 by

pressing biarcuate stirrup 144 into recess 138 while
7 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. .

LI

Aperture 130 is positioned within retractable access
portion 72 to allow electrical contact between contact wires
124 and the plurality of _electrical contact pins 114 located
in contact pin block ilz. Lockin:j disk 150 selectively
engages biarcuate stirrup 144 to prevent pivoting of biarcuate
stirrup 144 into aperture 130.

Figure 20 'illustrates a regtractable 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.. Partial passage of plug 38 through retractable access
portion 72 allows transition notch 122 of biased retention
clip 116 to be engaged by a per;endicular retention ridge 152
formed within aperture 11o0.

To prevent passage of plug 38 completely through aperture
130, and accofding to qne? aspect of the invention, a

retractable access portion of a communications card like that
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____physical7electrical connector socket 46 is shown-incorporated into

communi cations card 40 and extending to an exp et QEPBpplaseﬂthat
connection can be nade therewth. An intermedi eI ectrical
connector podul e 48 houses an external DAA 50

sed socket
36. Podule 48 is in electrical connection with connunlcatlons card 40

t hrough an external physical/electrical connector plug 52 and a connector
cord 54. In use, a telephone line is physically and electrically
connect ed LdlEEtrhtent!iosedgavekan i36provhded Wit meang for preventing
passage of the plug completely through the aperture. By way
of example and not limitation, the passage 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 15e6.

As plug 38 is introduced into aperture 130, .plug 38 forces
pivotr arm 154 out of aperture 130 into a position below and
perpendicular to a lower face 158 of retractable access
portion 72. In this perpendlcular position 1llustrated in
Figure 20, a depend:.nq arm 160 of pivot arm 154 is
perpendicular to face 158. An abutment arm 162 protrudes
perpendicular to depending arm 160. As pivof. arm 154 is
pressed 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 Qires 124 will also occur at this point.

To remove plug 38 from aperture 130, a user presses biased
retention clip 116 against contact pin block 112 and pulls

plug 38 ocut 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 =
s SHEET HA?)B ‘
TR R EPLACE
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t hrough external DAA 50 and pass through connector

-15 -

forma comunications interface. Jncomng signals are pﬁﬁleﬂﬁﬁ

cord 54 to external physical/electrical conne

v ——EE

Iy

reaching a depending condition, stirrup 174 prevents further
passage of plug 38 through aperture 130. At this point 3
sufficient portion of plug 38 is extending below surface 15g
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 commum.catlons 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 1limitation, the pagsage 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 need for a spring, stirrup 174 may be biased into
the aperture 130 by a spring 176.

Figure 22 illustrates an embodiment of the present
invention utilizing a retention channel with a longitudinal
axis parallel with and formed in lower face 158. Retention
channel 170 serves to resist’ i.ateral movenment 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 Jsupport stirrup 174 pivotally

REPLACED
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A second communications interface is formed betwggr h& ' plug 52 and

connector socket 46. As discussed preV|oust the €ati ons
interface is widely available, while the second |nterface
bet ween connector plug 52 and connector socket 4

manuf act ur er - speci fi c. After passing through the second communi cati ons

I nterface, signal sfr eht ransl ated from anal og nodem frequency to binary
signal s conpati bl Wt Efle nEatERCtable AacefsHt POTFIN PANEI A & aPREIRT 176

conmuni cati ons car limted to 5 mm Howevyer, dept f a nedia
connect or such leéées Support stirrup 174 1into cnannelp. 178.

In use, support stirrup 174 will be pivoted out of channej
170 and plug 38 will be inserted intoc 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. -
To disengage plug 38 from channel 170, a user presses
biased retention clip 116 toward contact pin block 112 thereby
disengaging support stirrup 174 from transition notch 122.
By allowing the di;'e;ct insertion of conventional RJ-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 compuﬁer- 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. Retraction of the communications
card prevents breakage and allows portfolios designed to carry
the computer to 'fu.nc"-t::-i.o.n in a normal manner without the

impedance of any épparatus protruding from the side of the

computer housing. ‘

As the DAA is built internally into the PCMCIA~-
architecture communications card no external DAA is required.
The .advantzgq‘e of having an internal DAA and the ability to

directly connect an RJ-11 or other RJ-type physical/electrical
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as the RJ-type or 8-pin mniature, nodular.plug is approximately 8-12 mm
As a result, an RJ-11 or other nodul ar connector exceeds the depth
restrictions inposed by the PCMCI A standards for internal conputer
conmponents. Direct internal connection of the physical/electrical nedia
connector would necessitate encroaching on a neighboring card space -- an

Space t hat  coul BeBLS SRBNEETRFoRFBCRE {FEHASS TN JF SRR AP Tredpnta
an exter nal EmAt@Qgss %tor %gky l%h%o pug nbggween 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 -a;d commonality can be realized.
Incorporation of a socket capable of receiving an 8-pin
miniature modular plug allows 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 departing from its -spirit or essential
characteristics. The.-aescribed embodiments are to be
considered in all respects only as illustrative and not
restrictive. 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

s ¥ |

Has Been Replaced
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inconpatibility between conputers. and nodens or LANs, the solution
necessitates carrying an extra item (nanely the external DAA podul e)
whenever use of the nbdemis-desired. The advantages of easy portability
af forded by downsized conputers are sonmewhat negated by the need to carry
along extra interfaci.ng devices.

range of
g equlvalency of the claims are to be embraced withip
their scope.

Ny
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-16 - A second probl em encountered by users of external DAA's is

t hat JHWQM@ﬂm§BQo st andar di zati on anong the vari ous nanufact
extern aGedsult, internediate physical/electric gﬂ; ﬂ”m””m
podul e IH £ veral forns, no one formallow ng use ofx
DAA made ent manufacturer. It is, therefore, |rrperat|ve that &n
appropriate external DAA is carried al ong Whenever the conputer is
transported1al§iﬁgfferent | ocation. As no direct
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 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 card to a position crossing the
longitudinal axis of the aperture to prevent the media
connector from passing éompletely 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 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.

5. A communications media direct connection system, the
system compr151ng |

(a) a “computer hav1ﬁg a housing;

(b) a communications card contained within the housing

in electrical communication with the computer, the




T

interface wth the comunications card is afforded without the adaptor,
failure to renmenber the adaptor results in an essentially nonfunctional

comuni cati ons system or m m\kmﬂ‘not her solution advocated by sone

manuf acturers to tm l‘l y of the RJ-11 connector with the
PCMCI A nenory car is illustrated in Figure 8. PCMCI A
comuni cations card |s shown with a&- integrated

physi cal /el ectri cal connector 56 attached at the |ocation where enclosed
socket 44 is USYBPRYLIFaEAPRE. cArdnhRrViDAAR | Setrachtble vREREHS i RPEFEGRednd a

connector 56 tgehilh@ersp@preisn; ang

-

{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 card
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 and
the remainder of the communications card as the retractable
access portion of the communications card travels in and out
through the co?pnter housing;‘,

9. A communications media direct connection system, the
system comprising: '
This Sheet Has Been Replaced
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passi ng therethrough. RJ-11 connector socket 36 is forned in a free end of
connector 56. The height of connector 56 is approximately 10 nm thereby

allowing RJ-11 soul mﬂm
|ntegrated connecf I”% l

lﬁnluuﬁntained therein. Incorporation of
8 M RIJ-11 plug to interface with the 5

mm communi cati ons*cafd 40." *Figure 9 illustrates the communications
card and connector of Figure 8 installed T a | aptop conputer. 68 pin
socket 42 is |nstalled over a correggondlqgkplqg |n el ectrical

ving ousin

a) a computer h

(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 computer housing capable of
emitting the retractable access portion of the communications
card; and

(d) means for restricting the travel of the retractable
access portion of the communications card to a predetermined
distance;

(e) means for selectively retaining the retractable
access portion of the communications card within the computer
housing; '

(£) means for maintaining 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 communications card travels
in and out through the computer housing.

10. A direct communications 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 ratcheted 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 copmunications qard 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

e T e
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-17- comuni cation with the circuit board of the conputer. Although

comuni cations card 40 conplies with the 5 nm PCMCI A swmmmmﬂmt mr,

the 10-mm i ntegrated connector 56 does not. As a result # ’ "

connector 56 nust either be placed * 0L oM s e
_4_

the second outer surface, the aperture being configured to
receive at least a portion of the physical/electrical media
connector;

(c) a contact wire located within the communicationsg
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

(q) 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 thercontact 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 1least a portion of an RJ-11
physical/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 dlrect connection iystem 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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out side of the conputer housing or nmust displace menory cards in adjoining

sl ot s. Ope“ mummlm,mn‘rmm cations card requires only the
connection of ahj#ek RJ-11 encl osed socket 36 or an RJ-45 or 8
pi n modul ar plug fof use™ nSLAKs. Signals received fromrenote nodens

are filtered by the internal DAA and conyerted by conmunications card 40.
Al t hough this solution to the RJ-11 LAN rAferface problem elimnates the

need 1101 cal Lyl Ny XL ANEOUS. SHRANENN Sop0Pon ®'dd" BabsRkNELh AT TtV

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 accepting the broad fixed end of the
retention clip, the broad retention clip groove having a floor
and walls; and

(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 comprise 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.
= 3

20. A communications card for wuse in connecting a
physical/electrical data transfer media connector to
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probl ens unique to the integral physical/electrical connector are

| Nt 1 O 8fbet Has Bee Epr exanpl e, the extension of integral co 56 be ond
t he ho rrputer exposes the connector to the Hyl Hu uu‘
br eaka amm e connector is not in use. The protr

nor mal the conmputer also interferes with the fit of

conput er portfollos used in transportlng ﬁﬁ%y | apt op conputers.

woul d, therefao be a advancenent in the art .t.0 rovide a 5 nm
PCMCI A- ar chi t ec{c% Ure zceo%ﬁwl%‘é‘f‘?%hs r?:earcam‘f“huéilcatlon 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
communications 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 a communications card.

24. An 1nterface for use between a medla connector and a
communlcatlons card as rec1€§d in claim 23, wherein the means
for retaining a media connector against the face of a

communications card comprise a support stirrup pivotally

N me.F‘F\l
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is capable of direct connection with a 4 niature nodul ar plug

physi cal /el ectrical nedia can -
18 - Yet aﬂ“\m mﬂ“ﬁmﬂm‘\ in the art would be to provide a

_7...
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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direct media connector interface for use in |l aptop and notebook conputers
not di spl ace contiguous nenory cards. A further advancenent
rt would be to provide a conmunications card that conplies with
PCMCI A menory card space configufgfjon limtations while also
ing direst connecti on W th a m ni ature nodul ar pl ug
physi/cal / el-ectrical nedia connector. A still further advancenent in
the/art would be to provide a comrunicatig sard that allows the conputer

hoysing to <"iiiiii=>
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retain it/s designed shape free fromany added protrusions or added
ext er nal/ equi pnent . Anot her advancenent in the art would be to provide
a 5 mmy PCMClI A-architecture communications card/ nmedia connector

i nterface that is capable of being carriﬂlla'ont ernally when not in use.

Still/ anot her advancenent in the art woutd™*pe to provide a conmunications
cargl/ medi a connector interface that is free fromreliance on an encl osed
physi cal /el ectrical nmedia connector socket.

FIG. 3
(PRIOR ART)
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A further adyancenent in the art would be to provide a comunications card
connecting gystemthat is free from reliance upon an external Data Access
Arrangeneny/ circuit. A still further anofher advancenent in the art
woul d be fto provide a conmmunications car ddébnnect i ng systemthat is

FIG. 5
{PRIOR ART)

FIG. 6

(PRIOR ‘AR-T )
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free fromrefiance on any conponents which nust be carried externally in

addition to/the conputer. " Anot her advancenent in the art would be to
provi de asLAN adaptor card capable of direct connection with a mniature
nodul ar ug physical/electrical media conngg{3r . Still another

advancengnt in the art would be to provide a LAN adaptor card that is
capabl e/of being carried internally in the conputef when not in use.
Yet angt her advancenent in the art would be to provid

> “G. 8 This Sheet Has Been Replaced
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LAN adaptor card connecting systemthat is free fromreliance on any
conponents which nust be carried externally in addition to a portable
conput er. OBJECTS AND BRI EF SUMMARY OF THE | NVENTI ON | t

I's, therefore, one object of the present idﬁ@ﬁtion t o pr oVhigheet Has Bagn Replaced

PCMCI A- ar chi tecture conmuni cations card that is capable of
connection with a mniature nodul ar plug physicalbtglectric
; ' [ provi de

connect or . Anot her obj ect of tii’fiiifl”’J;ﬂﬂ onis to a

FIG. 9

(PRIOR ART)
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direct nedia connector interface for use in | aptop or notebook conputers
t hat does not displace contiguous nenory cards. Yet anot her object of
the present invention is to provide a conmunications card that conplies
with the 5 nm PCMCI A nenory card space confﬁbﬁhation limtations while
al so providing direct connection with a m niature nodul aﬂhipﬁlwﬁHasBeenReplaced

physi cal / el ectrical nedia connector.
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-20 - Still another object of the present inventionis to provide a
comuni cagtions card that allows the conputer housing to retainits
desi gned;’shape free from any added protrusions or added external _
equi prme)it . e shBe[3 obj ect of the f/¢fent invention is to provide
i cations card/ nedi a connector
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interface that is capable of being carried internally when not in use.

Still another object of the present invention is to provide a
comuni cadi ons card/ medi a connector interface that is free fromreliance
on an ergl osed physical/electrical nmedia connector socket. Yet

anot her fobj ect of the present invention i §A|§ provide a communications
card cgnnecting systemthat is free from reliance upon an external Data
Accesy Arrangenment circuit. A further object of the i nvention

is tg/ provide
86— —88
90— | . \- gg ' This Sheet Has Been Replaced
% o i
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a communi cations card connecting systemthat is free from reliance on any

conponents which nust be carried externally in addition to the conputer.

A still further object of the present inventionis to provide a LAN

adaptor card capabl e of rect connection gygkh a mini at ur dhinBicbe s Bith Weblaced

physi cal /el ectrical med \ Agyf!grt her obj 0
5 5 j ect of”ﬂ"ﬁ”ﬂgﬁﬂ”

I nvention is to provide \\a\NWAN adaptor card that is capable Iﬂl

carried internally rdqn & E{nputer when not in use. Yet ano r 't

of the present inve .
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a LAN adaptor card connecting systemthat is free from

-21 - reliance on any conponents which nust be carried externally in
addition to tﬂ%sBOE abl e conput er. Addim/'lgnal obj ect s and advant ages
of the inventi pRmitl kis cforth in the deScfiption which follows, and in
part will be OB"HH ﬂ e description, or may be | earned by the
practice of th he objects and advant ages of .t he

| THIS SHEET HAS BREN |
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i nvention may be realized and obtai ned by neans of the instrunents and
conbi nations particularly pointed out in the_appended cl ai ns.

To
achi eve,t-he foregoing objects, and in accpr/ddnce with the iﬁﬁﬁ@c&ﬁ? S
enbodi ed and broadly described herein, an interface for use Il Rgplaced
m ni ature nodul ar plug physical /gi® Lcal nedia connectorJ L” lﬂ

PCMCI-A- archi t ect ure communi cati ons s—tifed in | apt

onnector (such as an RJ-type 6
directly into an aperture in a
tact wires in electrical

uters is provided I n use,

co

or /8-pin mniature nodul ar plug)
cgnmmuni cations card having a pl
onnection with both the conpute

120
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-22 - perture. This direct' connection obviates the need for any
adapterg'to facilitate connection of the nedial connector to the

comungkat i ons card. The aperture is sized and configured as to be
capable of receiving the nedia connector, E?e orientatiaop.of the aperture
to tlfe comunications card is inportantlgé

elegtrical contact with the contact pinp
nicate electrical signals ther )
an encl osed physical/electrical

lip ridge and the
”6\ o

he cont act SexdechiiasiBeenR eplaced
in the nedia con

erly
Two st nt

connector socket, the retention
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socket fl be present in all* arrangenents attenpting to retain the
medi a cong -23 -
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The system for di r"ectly a

CmuOUtSI de of the com?u
c
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16:20 0113 243 0446C-

ccessing sthe interface utilizes
sel ectively exposing a ﬁetractable access portion

SAAM BT T leisnd, T &

neans for

of the comuni cations

er housing. This systemallows the
nications card to carried internally within the housing of the
conput er when the - conmgn cations card is not in use.
| i
P A CT OF _ ON

A communications. card capable of being mounted in

!
electrical communications with a

computer has formed
theretﬁroug'h an a.}pertnre so sized and shaped as to be capable
of receiving a physical/electrical media connector.

a media cozinecto‘r is inserted directly into the aperture in
\
the com.mnm catxons card, one side of the aperture being in

electr:.cal comux!u.

In use,

cation w.tth a plurality of contact wires

fixed wrt:h:.n the commum.catlons card. The communications card

is d:.vx_ded into ail retractable access portion and a remaining

port:.on. The retractable access portion of the communications

card may be stored in the computer housing to be ca.rr:.ed.

mternally when no | in use and may be extended outwardly so as

to prcject heyond the computer ﬁou.s:.ng for direct connect_::.on

with tha med:.a connector.

i
i
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REPLAGEMENT SHE|

When needed, one enbodi nent provides a-retractable accesp e
communi cations card which can be directly accessed by npn | atin
actuating nechani smwhich rel eases neans for retaining p po 5t3 (ﬁfﬂ%ig%g
comuni cations card within a conputer housing thereby allpw ng neans fagr
bi asing to push the retractable accesgiportion of the cprd external to the
conput er housi ng. The travel of the retractable accessi—portion.is
limted so thap1de CONMNEDTIOR)| ENFERFAGEPOFOR OUSE WiLirte canmpoMcemi- ons card
Wl remain iARCHETECTURE COMMECICATIONS t¢RRD caND ndBTHOHD t he conmuni cations
card.

U
—

ABSTRACT OF THE INVENTION

A communications 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 receiving a physical/electrical media
connector, In use, a media connector is inserted
directly into the aperture in the communications card,
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 access 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 10
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After exposure of the retractabl e access portion of the ’cdﬁﬁmAGEMENWESHEET
card, the nmedia connector is inserted directly e

- 24 - into the aperture to facilitate electrical connegctj o t 1
the tel ephone line and the conputer. ﬂab%AmFﬁQB I

-1-
MEDIA CONNECTOR INTERFACE FOR USE WITH A
PCMCIA-ARCHITECTURE COMMUNICATIONS CARD AND METHOD

-

‘'The present inventioﬁ"relates to the field of computers. More
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 5mm PCMCIA-architecture communications card,
such as used in laptop and notebook computers.

UK patent application no 9317319.3 has been divided out
of the present application and claims 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. UK patent
application nos 9600116.9 and 9600115.1 have also been divided
up from UK patent application no 9300619.5. UK application no
9600116.9 .is directed towards an interface for use between a
media connector and a communications card, communications card
having ,a plurality of contact wires, 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.

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 example,  there are numerous public and private
networks and databases which store data or programs. Absent
the ability to send and receive data over telephone 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 éefforming tasks that are inteérated
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



After wuse, the retractable access portion of the .
card is reinserted back into the conputer housing to be
when not in use. As the nedia connector plug is insert

no encl osed RJ-11 or RJ-45 connector socket is needed. T
t he encl osed RJ-11 or RJ-45 connector sogket reduces th

bd
the aperture 1in the comunications card without any inter
ne
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overall

hel ght

required for the media connector interf@ace.

dramatically increase 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 siqﬁals 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. |

Typically, 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 into modem frequency signals.

These modem frequency signals are then transmitted over the
telephone lines 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
computer. |

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

input into the phone lines. This interface protects the phone
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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 ("“DAA") circuit. lThe 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 systen
if instead of transmitting -frequency signals, DC power was
transmitﬁed over the phone lines. = Because the modem is
a;tached directly to the phone 1line, the modem must
incorpgrate the required FCC interface and nust comply with
any requirements imposed by local telephone companies.

The ubiquity of the telephone and the need for interactive
systems throughout the world have caixseci standards to be
established for the components of a telephonic system.
Standardization allows telephone systems and devices using
those“systems to be interchangeable. The components of the
telephone that afe 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,




The PCMCI'A communi cations card utilizes an integral DAA HEer
_extra conponents need be carried along with the conput

data transfer over tel ephone lines. Any readily avail all _ |
may be directly inserted into the aperture i h Bomqugg?tio S

connect or
card.

-4-

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 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 a2 computer and
the 6 pins of the RJ-11, direct physical or electrical
connection of the RJ-11 to the computer is not possible.

Consequently, it has been found necessary to employ'médems
or similar input/output devices or «cards to effect
communication between computers and telephone lines. Modems
reconfigure binary data from the central processing unit of
the computer as received through the ﬁulti-gin peripheral
port. The reconfigured data is then -transmitted in analog
form through the RJ-1l1 physical/electrical media connector

into the telephone line.

B. ca ea Networks

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

transmission lines, a variety of internal configurations for



-25 - The present invention also contenplates a LAN adapt or
connection systemutilizing a PCMCI A comruni cations card configured for
use with a | ocal area network. In use, a physical/el ical nedia
connector having a physical structure described [
68, subpart F physical/electrical nedia connector
into the angled aperture in the PCMCI A: architecture LAN{agfapter---
This direct connection obviates the need for any 11 aa

DE JKn 1903

M- TR

i
e e

transmission lines have been developed to accom
transmission 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 LAN systems, ran only on coaxial cable. Because
these protocols have been around the longest, the majority of
installed LANs use coaxial cable.

Coaxial cable has four components. 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 curvaturé of the screen coincides
with that of the inner conductor; hence; the term "coaxial®

' has developed. Coaxial cable also has applications in cable
.television connection énd in automotive radio installatijons.
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

which allows it to carry signals at high speeds, relatively
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adapters to facilitate connection of the RI-t}
to the LAN adaptor card. BRI EF DESCRIﬁ%
In order that the manner in which the above-recited and
and objects of the invention are obtained, a nore pariti
of the invention briefly described above will be rendej
enbodi nents thereof which arggilllustrated in f§

s
H

Under st andi ng that these draw ngs depict on

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 cable. This connection is bulky and adds to the
already high expenses incurred with the acquisition of the

coaxial cable.

2. Iwisted-pair 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 telephone lines. Because early
experiments with twisted-pair cable resulted in slow
transmission rates, coaxial cable 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

”és new 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
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drawi ngs i n whi ch: Figure 1 is a perspective vi dwlof, a pr|o§§g
external nodem Figure 2 is a perspective view pf 1 aﬁ 18 8 Bt

modem installed in a portable conputer,q.

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/electrical 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 optic Cable

Fiber optic cable is immune to electromagnetic
interference, has enormous bandwidth, sends data over huge
distances, and can carry voice, video, and data. The biggest
disadvaﬁtages 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
varieﬁy of computer data transmission cable. Contributing 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. Confi ation
A typical local area network comprises several computers

at remote locations throughout a building interconnected with
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unshielded twisted pair cable utilizing RJI-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 translate and reconfigufe ‘signals from the
computer 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. In a
similar fashion to a modem, these comﬁunications cards
reconfigure the parallél data produced by the computer into
a serial form and back. These cards also provide buffering,
encoding and decoding, cable access, and transmission.

As the 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 allows a user
to manipulate the data during a business trip and load the

manipulated data onto the network at a destination.

CHA

ged



of the PCMClI A-architecture comunications card illustra
.having forned therein a manufacture-specific peri ;IH_AF%WTS ET

tiH-ef-—specitilc

Figure 6 is an enl arged perspective view of a manu

peri pheral socket like that illustrated in Figure ut [ i z) iﬁglfferent
podul e pl ug. Figure 7 is a partially cut away e*sé@ctiﬁ{}g ew of a
portabl e computer having installed thegein an PCMCI A-| architecture

comuni cations card capable of attachnment to an infernediate
physi cal /el ectrical connector.

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 RJ-11
physical/electrical media connector in the development of

modems.

C. Hodem 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 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-1l1
physical/electrical media connector 18 is used to physically
and electrically connect a local telephone extension line. 20
to telephone line 1s. Another R;J'-ll connector is used to

connect extension line 20 to modem 10.



Figure 8 is a perspective view of in PCMClI A-architecture conmunications
card utilizing an I nt egral DAA and physical/elegctrical nedia
connect or socket . Figure 9 is partially cut away MV 1 f
installation of the conmunications card illustrated i ﬁmmﬁfﬁ
portabl e conputer. Figure 10 is a plan view of a flifst. enbodi nent |of
PCMCI A communi cations card within the _sgppe of the pres intD 8i MEOEPN
wherein the card is extended ready for 1nsertion by é onnect or. |
{

Modem 10 converts the modem frequency signal back t.o
binary digital data characters. The digital characters are
then transmitted throuéh a multiplexed cable 22 to an input
port of a receiving computer 24. In the prior art systen
illustrated in Figure 1, a DAA circuit is located within moden
10 at the point where the modem interfaces with telephcne
extension line 20. At this location, the DAA circuit isolates
t?ne modem and the computer from disturbances coming in or
going out over the phone line.

External modems like modem 10 are often employed by users
of personal computers. External modems have been popular
because théy 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
pértability available with laptop or notebook 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. tegra odems
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

an

an
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Figure 1la is a cross-sectional view of a retractable access

of the communi cati ons
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computer. Such a modem is illustrated in Figure 2. An
integral internal modem 30 is located within the housing of
a portable computer 32 at a position giving access to local
telephone extension 1line 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: aanJ-ll socket an& an RJ-11 plug.

| An RJ-11 socket 36 is formed in the housing of computer
32. This socket is capable of receiving an RJ-11l plug 38 from
any of the many telephone 1lines wutilizing an RJ-11
pnysical/électrical media connector systenm.

The ubigquity of the RJ-11 system provides users of
portable computers with internal modems a uniform standard
intgrfade for media access devices such as modems. Modem
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 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. Communications Cards

As computer housings have continued to be downsized,
internal Spaﬁial restrictions have required the establishment

of standards for the internal accessories of the computer.



card. Figure 11b is a second enbodi nent of a retrag
_portion such as that illustrated in Figure 1la al so nount}d
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comuni cati ons card. Figure 11c is a cross-section
conmmuni cations card taken along lines 11c-11c in Figurefl

. Fl e
Is a partially cut away perspective view of a retractablie adl 8sJAR Eﬁ&o

of a communi cati ons card shown nmountegywi thin a renaini rortion . aof a
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conmmuni cations card. Figure 13 "1 a plan of a

PCMCI A-archi tecture

D

One set of standards applicable to memory cards has begp
developed by the Personal Computer Memory Card Internationaj
Association (PCMCIA). This organization is comprised gof
hundreds of manufacturers of memory cards and relateq
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
appraoximately 55 mm in width, 85 mm in length, and 5 mm in
depth.

In keeping with the PCMCIA standards for memory cards,
internal modem manufacturers 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 have assured
themselves of compatibility and spatial conformity with
computers utilizing the new PCMCIA standards.

The constraints imposed by this new PCMCIA standard have
resulted in the development 6f "credit card" communications
cards. Most of the components formerly housed within a modem
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 Fiqure 3.

Although the communications card illustrated serves the

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

use in LANs.




comuni cations card capable of being retracted wholly w thiin
of the conputer. Figure 14 is a perspective view of alc
formed so as to reveal the comunications card installed ¢
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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
also utilize the same PCMCIA architecture 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 electrical interface under the PCMCIA
architecture, socket 44 is ﬁuilt into communications card 40
to correspond to the varieéy of plugs employed by different
manufacturers. For example, socket 44 is used to interface
with external media access units 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 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.



-28 - Figure 15 is a perspective view of the i nterconnection of

t-he physical/electrical nedia connector with the communigett+onrs—cad

Figure 16 is a cross-sectional view taken along lines 19 REH_AGEMEM[NSHEH:

further illustrating an interface. Figure 17 is a frpsSs-Sectional

view of an interface. Figure 18 is a cross-sectiongl vg aﬂ ‘
enbodi nent of an interface of Figure 17 %/ !
broken away perspective view of an enbbal ment of an inteff &ee——be{--ween a
physi cal /el ectrical nedia connector and a 5 nm PCMCI A copmuni cati ons card :
I ncorporating the teachings of the present invention. ‘ )

Figure 19}i

Fiqure 6 illustrates another form of peripheral socket
like that illustrated in Figure 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 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 an integral modem if a compatible
external DAA and RJ-11 interface podule corresponding td
socket 46 is not available.

Figure 7 depicts communications card 40 inside of a down-
sized or 1laptop ~computer. 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 podulé 48 houses
an external DAA 50 and RJ-11 enclosed socket 36. Podule 48
is in electrical connection with communications card 40
through an external physical/electrical connector plug S$2 and
a connector cord 54. |

In use, a telephone line is physically and electrically
connected to RJI-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

s
{
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cord 54 to external physical/electrical connector plug 52.
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 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 5 mm. However, the depth of a media connector such
as the R.j‘-type or 8-pin miniature modular plug' is
approximately 8-12 mm. As a result, an RJ-11l or other modular
connector exceeds the depth restrictions 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 adaptor 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 somewhat negated by the need to carry along

extra interfacing devices.



having a thickness | ess than the thickness of a mniature
physi cal / el ectrical nedia connector. Specific ter
RJ-11, RJ-45, 6-pin mniature nodular plug, 8-pin mni
etc. are all references to specific exenplary physical
connectors falling within the broader paranmeters of the | }
physi cal / el ectrical nmedia connectors aqﬂ shoul d not be u:ei to

scope of the invention to specific connect ors. Fi gut et i~

PCMCI A st andard conmuni cations card 70 having a retract &ble access_porid
72 and a fixed

A second problem encountered by users of external DAA'sg

modul ar_.acke
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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 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 nonfunctional communications system or LAN.

Anotherﬁsolution advocated by some manufacturers to the
incompatibility of the RJ-11l connector with the PCMCIA memory
card size constraints is illustrated in Fiqure 8. PCMCIA
communicaﬁions card 40 is shown with an integrated
physical/electrical connector S6 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 end of connector S6. 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-11l plug to interface with the 5 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



portion 74. Fi xed portion 74 is in electrical c ﬁﬁ?'

. conput er

comuni cation with fixed portion 74 through a flexible
Retract abl e access portion 72 slides in and out of a sl
comuni cations card 70. Retractable portion 72 is urged}ot
a spring 78. -17 -

electric
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(not shown). Retractable access portion 72 is

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, inteqrated 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-11 enclosed 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 communications card 40.

Althodgh this soclution to the RJ-11 LAN interface problem
eliminates the need for carrying extraneous components and
eliminates the incompatibility of those components, some
problem§ unique to the integral physical/electriéal connector
are introduced.

For example, the extension of integral 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 interferes with the fit of computer portfolios used in
transporting many laptop computers.

It would, therefore, be an ;dvancement in the art to
provide a 5 mm PCMCIA~architecture communications card that
is capable of direct connection with a miniature modular plug

physical/electrical media connector.
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nmeans for biasing the retractabl e access portion ons
card in a direction external to the conputer hous|ng. ¥ wayl gf
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Yet another advancement in the art would be to provide ,
direct media connector interface for use in laptop ang
notebock computers that does not displace contiguous memaory
cards.

A further advancement in the art would be to provide 3
communications card that complies with the 5 mm PCMCIA menory
card space configuration limitations while also providing
direct connection witﬁ 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.

Anotﬁer advancement in the 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 advancenent.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
communications 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



of the enbodinent illustrated in Figure 10 conprise spping. 78 and at | east

~one spring ranp 79. A retention notch 80 in conbinat}RREPMW Mipi
| ever 82 retains retractable access portion 72 within tﬁe~#§§g?Jp ol

ng b venti&&B tihe
communi cations card such as is illustrated in Figure 1P s %bdﬁﬁ | tih
means for selectively retaining the rggractable acces rtion of th
comuni cations card within the conmputer housing. By way of exanpl
and not limtation, the selective

conput er. Accordi ng to anot her aspect of the pres
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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 raN
'aé#ptor 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 connecting system that is free from reliance
on any components which must be carried externally in addition

to a portable computer.

OBJECTS AND BRIEF SUMMARY OF THE TON
it is, therefore, one object of the present ipvention to
provide a S mm PCMCIA-architecture communications card that
is capahie of direct connection with a ;iniature modular plug
physical/electrical media connector.:
* Another cbject 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 cards.
Yet another object of the present invention is to provide
a communications card that complies with tl"ze. S mm PCMCIA
memory card space configuration limitations while .also
providing direct connection with a miniature modular plug

physical/electrical media connector.



retention neans of the enmbodinment illustrated in Figure
.retention notch 80 and biased lever 82. Alimting notc
bi ased | ever 82 when the conmunications card is extende
conput er. housi ng. According to still another aspect ot hzg gﬂﬁgﬁ
I nvention, a conmuni cations card such as the comruni<cati 5 r
illustrated in Figure 10 is provided .\_/\? h means for resjretd [
of the retractable access portion of e comuni cations} card to a
predet er mi ned di st ance. By way of exanple and not |imTtariom—thke
travel

Still ancther object of the present invention is tqo
provide a communications card that allows the computer
housing to retain its designed shape free from any addeq
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 on an enclosed physical/electrical media
connector socket.

Yet another object of the present invention is to provide
a communications card connecting 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
provide a LAN adaptor card capable of direct connection with
a miniature modular plug physical/eiectrical media connector.

A further object of the present invention is to provide
3 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

2 LAN adaptor card connecting system that is free from



restricting means of the enbodinment illustrated in Figure 10
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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
practice of the invention. The objects and advantages of the
invention may be realized and obtained by means of the
instruments and combinations particularly pocinted out in the
appended claims.

To achieve the foregoing objects, and in accordance with
the invention as embodied 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 1laptop and notebock
computers is provided

In use, a media connector (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



comuni cations card such as communi cations card 70 p
.biasing the retractabl e access portion of the comu
direction away fromthe conputer housing. By
limtation, the biasing neans enployed in the enbodl n pll tggge it n
Figure 10 conprise sprung wre 78. When a user nofl ng) anshes agcess
to retractable access portion 72, theaqser nerely pre s—fetractab

access portion 72 back within the confihes of the cdnmputer housing such
that retention notch 80 will be engaged -
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aperture. _This direct connection obviates the need for any
adapters to facilitate connection of the medial connector tg
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. o

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



by biased |l ever 82 to prevent inadvertent exposure of __retractable aceess

~portion 72 outside of the conputer housing. Acc B PEAC MENTOSHEET
feature of the present invention a comunications c

comuni cations card 70 is provided wth nmeans for se¢l gctjvel rﬁbgi
the retractabl e access portion of the conmunication darkbBvi)AN;

conput er housing. By way of exanple apd not limtatijor], the selective
retention neans at the enbodinment illUstrated in Figure 10 conprise
retention notch 80 and biased | ever 82. After ude,—the

physi cal /el ectrical nedia connector is

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 toc be carried
internally within the housing of the computer when the
communications card is not in use.

When needed, one embodiment provides a retractable access
portion of the communications card whicﬁ can be directly
accessed by manipulating an. actuating méchanism which releases
means for retaining a portion of a comﬁunicatior!s card within
a computer housing thereby allowing means for biasing to push
the retractable access portion of the card 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

communications card, the media connector is inserted directly



r emoved fromaperture 86, and biased lever 82 is renoved from limiting
not ch 84. Pressure opposing spring 78 is then applied QﬂAGQNﬂ@ﬂHSﬁﬁfgr
82 engages retention notch 80. Engagenent of biased |eve P
retention notch 80 secures - 32

| 0§ JjAN eo8

-24 -

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

After use, the retractable access portion of the
communications card 1is 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 RJ-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.

The PCMCIA communications card utilizes an integral DAA.
As a result, no extra éomponents need be carried along Wit§_;%
the éomputer 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.




conprise biased lever 82 and Iimting notch 84. Biased
an actuating nechanismto initiate exposure or retract
retractabl e access portion of the conmmunications card. By way of
exanple and not limtation, an aperture 86 having a pl uralq;tsy %f mgl g 8§
Is formed wthin retractable access portion 72. Aperturg 8 ig yo SI z4
and shaped as t.o be capable of recei \_(izgg_ a physi cal / eljectreal—reda

connect or.
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Wthin aperture 86 is formed a broad retentfion clip groove 9(

a narrow retention clip groove 92, and a retention ridge 94.

The present invention also contemplates a LAN adaptor
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 c;.onnection of the RJ-type

media connector to the LAN adaptor card.

BRIEF DESCRIPTION OF THE DRAWINGS

In order that the manner in which the above-recited and
other advantages ‘and objects of the invention are obtained,
a2 more particular description of the invention hriefly
described above will be rendered by reference to specific
embodiments thereof which are illustrated in tﬁe 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
modem.

Figure 2 is a perspective view of a prior art integral

modem installed in a portable computer.
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The structures within aperture 86 provide for the reteht

r-of—-af—a—conreeto
.pin block of a physical/electrical nmedia connector. A dEEPEACEMENTOSHEE!
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formed within communications card 70 protrudi ng upwardl

of conmmuni cations card 70. Guide track 96 is interengaged
correspondi ng guide groove fornmed in the bottom of retriadt
portiaqn 72. When a user wi shes t onnect a tel ephgne
communi cations card, biased |ever 827§ mani pul ated out {of

r

m,
]

2 Be A %8

retenti on not¢h

80. As retractable access portion 72 is

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 carg
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 1s an enlarged perspective view of a
manufacture:-specific peripheral socket like that illustrated
in Figure 5 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.



rel eased fromthe grip of biased | ever 82, ten5|on’a by sor|nq 78
urges retractabl e access portion 72 out of sl ot 76! Aﬂ T
retractabl e access portion 72 is guided by guide trja tied

when biased | ever 82 engages |imting notch 84. A ys geg |n®§rt 3
physical /el ectrical. nedia connector into aperture j8 8 8a
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Figure 1lla is a cross-sectional view of a retractable
access portion 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 Figqure 1lla also mounted
in a PCMCIA communications card.

Figure 1llc is a cross-section of the communications card
taken along lines llc-1llc in Figure 10.

Figure 12 is a partially cut away perspective view of a
retractable access portion of a communications card shown
mounted within a remaining poition 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 housing
formed so as to reveal the communications card installed

therein.
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t hereby protecting the comuni cations card from break Qg i JM“?D

of the conmputer. Direct connection of a physical/el¢c -+L§§F?gglja;,
connector to the comrunications card elimnates the peed_for an extejngl
DAA and also eliminates the need for an enclosed phybi bafl/&I kAN 1338 di a

connector socket. According to Qng aspect of the present inventfign, a

Figure 15 is a perspective view of the interconnection of
the‘phy51§al/electr1cal.medla connector with the communlcatlons
card.

Figure 16 is a cross-sectional view taken along lines 19-
19 in Figure 15 further illustrating an interface.

Figure 17 is a cross-secticnal view of an interface.

Figure 18 is a cross-sectional view of an embodiment of
an interface of Figure 17.

Figure 19 is a partially broken away perspective view of
an embodiment of an interface between a physical/electrical
media connector and a 5 mm PCMCIA communications card
incorporating the teachings of the present invention.



comuni cations card such as the conmunications REPLACEMENTSSHEE®Y i n
. Figure 10 is provided with neans for naintaining eljegtr - T cation

between the retractable access portion of the conmmyni cyc'bomi 0@&5 ng the
fixed renainder of the comruni cations card as the netjr abhl Wit ess

portion of the comunications card travels in and oyt | el
housi ng. By way of exanple and ngp limtation, j[the electrical
comuni cati on nai nt enance neans of thé enbodi nent i [4ust+at-et—tm=Fgtre 10

conprise flexible wire ribbon 75. Flexible wire

DETAILED DESCR ON _QF PREFE D _EMBODIMENTS

As used in this specification, the phrase PCMCIA 5 mm
communications card refers to a communications card falling
within the Personal Computer ﬁemory Card Ihternational
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-type, RJ-11, RIT-45, 6~pin
miniature modular plug, 8-pin miniature modular plug, etc. are
all references to specific exemplary physical/electrical media
connectors falling within the broader parameters of the term
physical/électrical media connectors and should not be used to

- limit the scope of the invention to specific connectors.

Figure 10 illustrates a PCMCIA standard communications
card 70 having a retractable access portion 72 and a fixed
portion 74. |

Fixed portion 74 is in electrical communication with a
computer (not shown). Retractablé access portion 72 is in
electrical communication with fixed portion 74. through a
flexible wire ribbon 7S. Retractable access portion 72 slides
in and out of a slot 76 formed within communications card 70.

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



ribbon 75 is connected at one end both physical ly afit™etectrically to
-communi cations card 70. The other end of flexible 7§;FPBBBH~Z5~LS~W
connected both physically and electrically to retragt LAGEM&N$ .'f”
72. Figure 1la illustrates retractable access porjtijon 7270f
comuni cations card 70 interengaged with fixed portidgn iﬁa Dhﬁuﬁgst e
interaction of guide track 96 with QU|§@ channel 104.

According to one aspect of the present invention, the
communications card such as illustrated in Figure 10 jg
provided with means for biasing the retractable access portien
of the communications card in a direction external to the
computer housing.

By way of example and not limitation, the biasing means
of the embodiment illustrated in Figure 10 comprise spring 78
and at least one spring ramp 79. A retention notch 80 in
combination with a biased lever 82 retains retractable access
portion 72 within the housing of the computer.

According to another aspect of the present invention, the
communibatiéns card such as is illustrated in Figure 10 is
provided with 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 the embodiment illustrated in Figure 10
comprise retention notch 80 and.biased lever 82. A limiting
notch 84 is engaged by biased lever 82 when the communications
card is extended from the computer. housing.

According to still another aspect. of the p}esent
invention, a communications card such as the communications
card illustrated in Figure 10 is provided with 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

festricting-means of the embodiment illustrated in Figure 10
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..comruni cations card such as comuni cations card 70 il ustrated in Fijgyres
1l a-c provides nmeans for guiding the travel of the rletfr a@gaan 898egs
portion of the comunications card as the -retractablje laccess porti on 'df
the comuni cations card travels in and out of the canpUTeEr—toustNo:
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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 portion 72, the user merely presses
retractable access portion 72 back within the confines of the
computer housing such that retention notch 80 will be engaged
by bi;sed. lever 82 to preéént inadvertent exposure of
retractable access portion 72 ocutside of the computer housing.

According to another feature 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 card within a computer housing.
By way of example and not limitation, the selective retention
means at the embodiment iilustrated.in Figure 10 comprise
retention notch 80 and biased lever 82.

. After use, the physical/electrical media connector is
removed from apérture 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



By.may of exanple and...not limtation, the guiding;u s
-embodi ment illustrated in Figures 1la-c conprise guicg tﬁ@ENEWTlsﬁEEW?
gui de track 96. Wen access to retractable access pq D= rs~t-etiyli

t he user
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i
Figure 11b illustrates an alternate enB di ment of the Lguiding . oeg
illustrated in 11a, wherein the guide” 3]
reversed such that guide track 96

of-the
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mani pul ates retractable access portion 72 §h
in the conputer guided by guide track 96 an

ack 96 and uidé channel 100

ed,
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comprise biased lever 82 ang limiting notch 84. Bilased lever

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

By way of example and not limitation, an aperture 86
having a plurality of walls 88 is formed within retractable
access portion 72. Aperture sslis so sized and shaped as to
be capable of receiving a physical/electrical media connector.
Within aperture 86 is formed a Sfoad retention clip groove 90,
a narrow retention clip 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 i; formed within communications
card 70 protruding upwardly from 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
reﬁention notch 80. As retractable access portion 72 is
released from the grip of biased lever 82, tension applied by
spring 78 urges retractable access portion 72 out of slot 76.
The progress of retractable access portion 72 is guided by
guide track 96 and is halted when biased lever 82 engages

liriting notch 84. A user then inserts a physical/electrical.

media connector into aperture 86 to provide an electrical



is formed in fixed portion
-retractabl e access portion
taken along lines 1lc-1lc
retractabl e access portion
access portion 72 is shown

track 96 slides when retractable acc§§§ portion 72 is]u

by spring 78. Guide track

74 and gui de channel 100 is
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comuni cations card 70 protrudi ng upward whereas gui de cChannet~100-Ts

forned in

the communications card within the housing of the computer,
thereby profecting the communications card from breakage
during transport of the computer. Direct connection 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.

Agcording to one aspect of the present invention, a
communications card such as the communications card
illustrated in Figure 10 is provided with nmeans for
maintaining electrical communication between the retractable
access portiﬁn of the communications card and the: fixed
remainder of the communications card as the retractable access
portion of the‘éommnnications éard travels in 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 flexible wire ribbon 75. Flexible 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 72.

Figure 1lla 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.

76
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the bottom of retractable access portion 72. !
--35 - Figure 12 illustrates an alternate enbodi ngnt 4 8¢ HQN ﬁ?’%s ntj
invention incorporating a ratcheted groove 102 through | which _an-actdatiing

shaft 104 travels during exposure and 4

S

-34 -

According to one aspect of the present inVention, a
communica..tions card such as communications card 70 illustrateqg
in Figures lla-c provides 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.

By way of example -ar;_d..,not' limitation, the quiding means
of the embodiment illustrated in Figufes lla-c comprise guide
channel 100 and gquide track 96. When access to retractable
access portion 72 is required, the user manipulates
retractable access portion 72 through a slot in the housing
in the computer guided by guide track 96 and guide channel
100.

Figure' 1ib iilustrates ian alternate embodiment of the
guiding meané illustrated in 11ia, wherein the guide track 96
and guide channel 100 are reversed such that guide track 96
is formed in fixed portion 74 and guide channel 100 is formed
in retractable access portion 72.

. Figure 1lc is a cross-sectional view taken along lines
llc-11lc of Figure 10 illustrating the interaction ‘of
retractable access portion 72 with communications card 70.
Retractable 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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retraction of retractable access portion 72. I n{o ; el
the retractabl e access portion out of the conputer fe ubﬁmg@ve
actuating shaft 104 progressing through chevron-shape gr
.102. Indentations fornmed within the groove inpart & j
preventing novenent of actuating shaft 104 in a ret
counter-cl ockw se noti on. As reb act abl e access’ ;
outside of the conputer housing, attdating shaft 104 is forced along a
| i near extended pathway 108 until reaching the end thereof. Further

ograde or

Figure 12 illustrates an alternate embodiment of tpe
present invention incorporating a ratcheted groave 102 through
which .an actuating shaft 104 travels during exposure and
retraction of retractable access portion 72.

In operation, travel of the retractable access portion out
of the computer results in travel of actuating shaft 104
progressing through chevron-shaped ratcheted groove .102.
Indentations formed within the groove impart a ratcheting
action preventing movement of actuating shaft 104 in a
retrograde or counter-clockwise motion.

Aé retractable access portion 72 is exposed outside of the
computer'hogsing, actuating shaft 104 is forced along a2 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 througﬁ slot 76 until actuating
shaft 104 leaves linear extended pathway 108 and continues 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 the embodiment illustrated



travel of retractable access portion 72 is halted by contact between -

-actuating shaft 104 and the end of |inear extended patg 5’@@; Y\hSHEEﬁ

user no longer requires exposure of retractable access L
retractabl e access portion 72 nay be manual |y reinsert éd it hrough slgé
until actuating shaft 104 | eaves |inear extended pat hwgy 1q38adAMﬂ§ i
in a clockwi se notion through the cheyg on-shaped ratchet groove _102.0 |}
Accordi ng to anot her aspect of the present invention, a nrcations |
card such as communi cations card 70 illustrated e

c

in Figure 12 comprise ratcheted groove 102, actuating shargt
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 frop the
computer housing through the use of a sprung wire 110.

According to another aspect 'o_f .the present invention a
comeunications card such as communications card 70 provides
means for biasing the retractable access porﬁion .0of the
communications card in a direction out of the computer
housing. By way of -example and not limitation, the biasing
means employed in the embodiment illustrated in Figure 13
comprise sprung wire 110. ,When.a_user no longer wishes access
to retractable access portion 72, the user merely presses
retractable access portion 72 back within the confines of the
computer housing such that retention notch.so will be engaged
by biased lever 82 to prevent inadvertent exposure of
retractable access portion 72 ouﬁside of the computer housing.

According to another feature 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 card within a computer housing.
By way of example and not limitation, the selective retention
means of the embodiment illustrated in Fiqure 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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access portion of the comunications card within theff@nputer.fousinp. :y
way of exanple and not linmitation, the selective retghtl Zggg t hg,
enbodi nent illustrated 13 L. =367
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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
1s6.

In the embodiment illustrated in Figure 15, 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 15 is provided with means for securing
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 15
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.



in Figure 12 conprise ratcheted groove 102, actuating s
- l'inear extended pat hway 108. Figure 13 ill ustrates|af :
enbodi ment of the conmmunications card enpl oying the teachirngs—of -t
present invention. Retractable access portion 72 is expo eﬁgiggﬁ%
conmput er housing through the use of a sprung wire 110.

anot her aspect of the present inventi a conmuni cati pnS—eakgusLch _as
communi cations card 70 provides nmeans for biasing the Jetractable access
portion of the conmunications card in a direction ouL;pr TITECONP ey

As used in this specification, the term biarcuate
describes any stirrup having a depending attachment leg 146
and a retention leg 148, two attachmenﬁ legs being pPositioneq
apart a distance at least as wide as broad fixed end 18, angq
the retention legs being capable of engaging transition notch
122.

As illustrated in Figure' 15 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 preferable to have biarcuate stirrup
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 stifrup illustrated in Figure 15 is provided with means
for selectively restraining a stirrup from obstructing the
aperture. By waf of example and not iimitation, the i
restraining means illustrated in Figure 15 comprise a locking
disk 150. Locking disk 150 selectiﬁely engages a stirrup such
as biarcuate stirrup 144 to prevent pivoting of biarcuate
stirrup 144 into an aperture such as aperture 130.

Figure .16 is a cross-sectional view taken along lines 13-
19 in Figure !5 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.



housi ng. By way of exanple and not |i e T TreA0S
in the enbodinment illustrated in Figyr i se [siaroAUEVEN
a user no |onger wi shes access to rdtrja '
nmerely presses retractable access p¢rth
the conputer housing such that retefpti on notch 80 w |l
bi ased | ever 82 to prevent inadverten_t3§ag<pusu.\,—ef rekfr actebl e agcess
portion 72 outside of the conputer housing. Accor N

feature of the present invention a comunications caréd such-as- -3

comuni cations card 70 is provided
When plug 38 is to be withdrawn from aperture 130, a user

disengages biarcuate stirrup 144 from transition notch 122 py
pressing biarcuate stirrup 144 into recess 138 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 cont‘;act between contact wires

124 and the plurality of electrical contact pins 114 located
.in contact pin block 1l12. Locking disk 150 selectively
engages biarcuate stirrup 144 to prevent pivoting of biarcuate
stirrup 144 into aperture 130.

Figure 17 illustrates a retractable access portion 72 of
a communications card having formed therein perpendicular
aperture 130 as illustrated in Figure 16 The embodiment of
the present invéntion illustrated in Figure 17 “differs from
that in Figure ' 13 in that plug 38 is not stopped by a
protrusion from the wall of aperture 130, but is instead
allowed to pass partially through rétractable access portion
72. Partial passage of plug 38 through retractable access
portion 72 _allov}'s transition notch 122 of biased retention
clip 116 to be engaged by a perpendicular retention ridge 152
formed withiﬁ 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



with nmeans for selectively retaining the retractable acc R
- comuni cations card within a conputer housing. By way o
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depicts the conputer housing having formed therein an cess tunnel
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Access tunnel 123 allows direct - 40 -

illustrated in Figure' 17 is provided with means for preventing
passage of the plug completely through the aperture. By way
of example and not limitation, the passage prevention meang
of the embodiment illustrated in.Figure 17 comprise 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
pivot arm 154 out of aperture 130 into a position below and
perpendicular to a lower face 158 of retractable access
portion 72. 1In this perpendicular position illustrated in
Figure 17 a depending arm 160 of pivot arm 154 is
perpendicular tc face 158. An abutment arm 162 protrudes
perpendicular to depending arm 160. As pivot arm 154 is
pressed out of aperture 130 by plug 38, the progress of plug
38 is héited upon abutment with abutment arm 162. At the

" point of abutment, transition notch 122 will be engaged by
retention ridge 152 thérehy securing plug 38 in aperture 130.
Electrical contact between the ﬁlurality of contact pins 114
and contact wires 124 will also occur at thi; point.

To remove plug 38 from aperture 130, a user presses biased
retention clip 116 against contact pin block llzland pulls
plug 38 out of aperture 130.

Figure 18 illusgrateé the presently preferred embodiment
of the present invention.

Upon intzgduction of plug 38 into aperture 130, stirrup
174'15 pivoted out of an orientation parallel with lower

surface 158 into a perpendicular orientation therewith. Upon




-37 - access to comuni cations card 70 from outsi g%
wi t hout the need to nbve communi cations card 70. Me(
i nserted through access tunnel 123 directly into commui
provi de a physical and el ectrical connection between t
t el ephone |ine 16. In the enbodi ment illustrateq
according to one aspect of the invent-i4ln; a retractablfe*a
comuni cations card such as retractable access portio

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, aperturé. 130 to afford eléctrical
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 communications card like that illustrated
in Fiquré 18. is provided with means for preventing passage of
the plug completely through the aperture. By way of examplé
and not limitation, the passage prevention means of the
embodiment illustrated in Figure 18 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. |
Figure 19 illustrates an embodiment of the. present
invenﬁion utilizing a retention channel with a longitgdinal
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 58 is
held in channel 170 by a support stirrup 174 pivotally



illustrated in Figure 15 is provided with neans fordseeuakng the
‘physi cal /el ectrical connector within the aperture i Xt ”ntcatlons
card. By way of exanple and not limtation, the securi 1y
enbodi ment illustrated in Figure 15 conprise a biasdd |bi éc ate Stl
144. Biarcuate stirrup 144 is pivotally biased agai ns éf

of plug 38 with aperture 130 is acconphbshed throug
bi arcuate stirrup 144. -38 -

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 channe}
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. | _ _

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

By allowing the direct insertion of conventional RJI-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/eléctrical media connector can be easily disconnected
and the communications card may then be retracted into the
housing of the computer. Retraction of the communications
card prevents breakage and allows portfolios designed to carry
the computer to .'functio.n in a normal manner -in'.thout the
impedance of any épparatus protruding from the side of the
computer housing. )

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

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



As used in this specification, the term biarcu%ﬁp | 4
. stirrup having a depending attachnent leg 146 and a f érm&émémagy

attachnment | egs being positioned apart a distance at| llkast as w de 3
broad fixed end 18, and the retention |egs being capabj ef & JANIIBNI
transition notch 122. As illustrated in Figure [L5 when bi ar cuat
stirrup 144 is pressed into recess ;§§h t ensi on produce y )
134 urges biarcuate stirrup 144 into aperture 130. ile biarcuate

stirrup 144 nmay be mani pul ated out of aperture 130

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 B-pin miniature modular plug
physical/electrical media connector, the advantages of
interchangeability and commonality can be realized.
Incorporation of a socket capable of receiving an 8-pin
miniature modular plug allows 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 nof. impeded. -

The present invention may be embodied in other specific
forms without departing from its spirit or essential
characteristics. The .described embodiments are. to. be
considered in all respects only as illustrative and not
restrictive. 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

t wo

ring



REPLALEMENT ohtEl
prior to use, it is preferable to have biarcuate stiirjrup housed sq@ 3s. not
to block entry of plug 38 into aperture 130. ccorgilangén) ggEe agpect
of the invention, a stirrup such as the stirrup ilj ustrat i quje 15 .
is provided with means for selectively restraini ng a—sttrrroup—from
obstructing the aperture. By way of exanple nd not Ilimtatiqn,
the restraining neans illustrated i;n Figure 15 conprisé a I OCKIing disk
150. Locking disk 150 selectively eﬁgages a stirrup such as biarcuate

stirrup 144 to prevent pivoting of biarcuate stirrup 144 |ntg|% aperture

such as aperture 130. mbraced W

emb:
‘ s are to be
range of equiva

lency of the claim

their scope.




-~ .." - -r: -
Figure -16 is a cross-sectional view-t-aken-along |ines LEPLP&MENF 11

-illustrating nore specifical ' ety betmeen‘apérfure 130 and
plug 38. Biarcuate stirrup 1&“".&&]!'&“‘%&@&% with t a"lsbta' Oﬂ\Nﬂﬁgﬂh 12
of biased retention clip 116« L s ed betweeniblased Tetentio

15

clip 116 and stirrup spring 134 via biarcuate stirrup 14
engagenent of biarcuate stirrup 144-yy1g1.transition not¢h 122.

CLAIMS
1. 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
communications card having a retractable access portion and a
remainder portion; and _

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

computer housing.

2. A direct communigations media connecting system as
recited in claim 1, 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.

3. A direct communications media connecting system as
recited in claim 2, wherein the means for guiding the movement
of the retractable access portidn of the communications cars as
the retractable access portion of the communications card
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.

4. A direct communications media connecting system as
recited in either of claims 1 or 2, 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 and



- 39- When plug 38 is to be withdrawmm from aperture 130, a user
di sengages biarcuate stirrup 144 fromtransition notch 122 by pressing

biarcuate stirrup 144 into recess 138 while wnthdramrﬁg~gkﬁF 1O
abutnment with stop 140 in aperture 130. Wen plug_.38 is AEPLACERTENT SHI

aperture 130, biarcuate stirrup 144 will be biased by stilrfUp Spring 134'

Rl | 7T S 08 e

the remainder of the communications card as the retractable
access portion of the communications card travels in and out

through the computer housing.

5. A commum.cat:.ons media direct connection system, the
system comprising:

(a) a computer having a housing;

(b) a communications card at least partially enclosed
in the housing and in electrical communication with the
computer, the communications card having a retractable access
portion and a remainder portion;

(c) a slot formed in the computer housing capable of
emitting the retractable access portion of the communications
card; and )

(d) méans for restricting the travel of the retractable
access portion of the communications card to a predetermined ’
distance; _ ,

(e) means for selectively retaining the retractable
access portion of the communications card within the computer
housing;

(£) means for maintaining 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 communications card travels
in and out through the computer housing.

6. A direct communications media connecting syétem as
recited in claim 5, 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 ratcheted groove.



Aperture 130 is positioned wthin retractable access posrt-ea—72 to. allow.
el ectrical contact between contact wires 124 and the pl ur RERDAGERAENT SHEET
el ectrical contact pins 114 located in contact pin block 112?““*t0ckiﬁgh7
di sk 150 selectively engages biarcuate stirrup 144 to preventa gi Vv &igﬁ oft
bi arcuate  stirrup 144 into aperture 13p. Fi gure 17iIILm§BaJB- 8
retractabl e access portion 72 of a communications card hgvilng.forned

t herei n perpendi cular aperture 130 as illustrated in Figzre 16. The
enbodi mrent of the present invention illustrated in Figur '

—t7—drf-Fers—oem-
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that in Figure 1 in that plug 38 is not stopped by a r ¢t rusi on from
the wall of aperture 130, but is instead allowed to pass|p rpi&IJANtlyggou h
retractabl e access portion 72. Partial passage of plug 3 ugh
retractable access portion 72 allows transition notch 122 of biase
retention clip 116 to be engaged by a perpendicular ret 1 Ldge 152
formed wthin aperture 130. To prevent passage of plug 38 conplete
t hrrough aperture 130, and according to one aspect of the invention, a
retractabl e access portion of a commrunications card |ike that

FIG. 3
(PRIOR ART)

This Sheet Has Been Replaced

LT

FIG. 4
(PRIOR ART)

[ THIS SHEET HAS BEEN

REPLACED




- 40 - illustrated in Figure 17 is provided with nean§ g M@“TTTEF ~~~~~

passage of the plug conpletely through the aperture. By exa pakbh

not limtation, the passage prevention nmeans of the'enb t |IIustra e

in Figure 17 conprise a pivot JAN 1398
-3.

FIG. 9
(PRIOR ART)
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R
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arm 154 Pivot arm 154 is biased into aperture 130 by a pg v-e{-—-a-r-msp[_l,qg ]
156. As plug 38 is introduced into aperture 130, plug Wd{tﬁ&ﬁsﬁ‘”‘m TH
arm 154 out of aperture 130 into a position below and peripgndicul ar te"

| ower face 158 of retractable access portion 72. In thi pe(rg)g 3*\5 {365
position illustrated in Figure 17 a g4depending arm 140 oW3@ ag m
154 is perpendicular to face 158. An abutnent arm 162 pr ét+udes,

“ per pendi cul ar to dependi ng arm 160. As pivot arm 154 is} pressed out of

aperture 130 by plug 38, the progress of plug

FIe. T
(PRIOR ART)

40

This Sheet Has B

(eRION AR LN

REPLACED

THIS SHEET HAS BEEN l




38 is halted upon abutnment with abutnment arm 162. At the dﬂ

abutnent, transition notch 122 will be engaged by retenti¢n L
t hereby securing plug 38 in aperture 130. Electrical contacf between
plurality of contact pins 114 and contact wres 124 wll gl oﬂcﬂ:qmrm g
this point. To renove plug 38 fromaperture 130, a usger| presses bi gs d
retention clip 116 agai nst contact pin block 112 and pull g

enbodi nent

aperture 130. Figure 18 illustrates the presently pré
of the present invention.
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. F | APEMIENT reT
Upon introduction of plug 38 into aperture 130, stirrup 17 Eﬂﬂ%ﬂéﬂgkﬂéﬁhéf

of an orientation parallel with |ower surface 158 into a erpﬁ?dicular

orientation theréw th. Upon
reachi ng a depending condition, stirrup 174 prevents furthgr

-6-

8 JAN 1398

This Sheet Has Been Replaced

U

| eruSSHEErHASBELr
| " REPLACED
;aM

e



passage of plug 38 through aperture 130. At this point a s REPbA@
to allow ga 0

portion of plug 38 is extending bel ow surface 158
transition notch of the bias retention clip by the retentiog i@ e forned
130. The sufficient portion of the fellect P J4N 1398
i_cal

in the wall of aperture
plug 38 remain in the.pperture 130 to afforfd

contacts within
communi cation with the contact wires forned within the

portion of the communications card. Accordin
i nvention, a retractable access portion of
i'llustrated -
10
86— —88
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90— %

% 8 FI6. 13
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in Figure 18 is provided with neans for preventing passage
conpletely through the aperture. By way of exanple and not
t he passage prevention neans of the enbodinent illustrated
conprise a pivoting dependent stirrup 174. Al though retract
retractable access portion will pivot.ghe stirrup into ape
w thout the need for a spring, stirrup 174 may be biased inf

fﬂEPMCEﬁE&% , SHEET
B

130 by a spring 176. Figure 19 illustrates an enbodijpent of the

present invention utilizing a r€7;! gn channel with a | ongi tuarTat
o
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axis parallel with and fornmed in | ower face 158. Retentirgs

cal
serves to resist |ateral novenent of plug 38. Channel EPtA@EM ﬁl’-e P
end wall 172 agai nst which plug 38 abuts when fully inke . R
170. Plug 38 is held in channel 170 by a support stirrpup, pi vot al |

%o 08 Jav’iss
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-42- attached to retractable access portion 72. A spring 176 biases

support stirrup 174 into channel 170. | n use, suppof | A Ak
be pivoted out of channel 170 and plug 38 will be insertgmﬁiépgmgﬁ pSHEET )

i

stirrup 174. Plug 38 is inserted into channel 170 until fcdntact pin biijkﬁ

112 abuts end wal | 172 whereupon suppoip .stirrup 174 engages()grgmnimgang I
notch 122 of biased retention clip 116. To disengagg¢ plug 38 from |
channel 170, a user presses “ ~T

el

heet Has Been Replaced
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capapsm

I THIS SHEET HAS BEEN
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bi ased retention clip 116 toward contact pin block 112 ther&%F m*zmﬂafgggﬁEf

support stirrup 174 fromtransition notch 122 By allo
i nsertion of conventional RJ-type physical/electrical nedi
into the comuni cations card, the prgzent i nventi on obvi at
any external podule or other devi ce—E

t he t el ephone l'ine and conpati bl e physical/elect:

at nmust be carried extefnally in
addition to the conputer. If a portable conputer is to be tyansSported,

(@)

onnectors

t I gndéd. 1998

i cal nmedi a

connector can be easily disconnected and the communications card may then
be retractgepirR! OcbMRECTOR INTERFACE FOR USE WITH A PCMCIA-

ARCHITECTURE COMMUNICATIONS CARD AND METHOD

ABSTRACT OF THE INVENTION

A communications 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 receiving a physical/electrical media
connector. In use, a media connector is inserted
directly into the aperture in the cocmmunications card,

one side of the aperture being in electrical
communication with a plurality of contact wires fixed

within the communications cazxd. The communications.

card is divided into a retractable acceas porticn 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 cutwardly so as to project beyond the
computer housing for direct connection with the media

connector.

FIGURE 10




housing of the conputer. Retraction of the cofmplcaticbns card prevent.s. ...

breakage and al |l ows portfoli-os designed to'carry’  the. conputleyrp] ArEmENT SmEET!
in a normal manner w thout the inpedance of an%’“épﬂ"ar at us ﬁ:&%{,&mgmq :";’"“"?J'
the side of the conputer housing. As the DAA is buillt inw EbT
into the PCMCIA- architecture communications card no extédrnal2 DARERs 1933
required. The advantage of having an internal DAA and the abijlity to

directly connect an RJ-11 or other RIJ-tylpe physical/electri

16 .
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-43 - medi a connector are best realized when a user nust frequently
transport a portable conputer between | ocations. Si mi | ar zadvantages -, .
are realized when using the inventive interface in connecti On_i?-M?-tﬁE"'.:Ab‘/éMEm SHE
Direct insertion of a plug physically conpatible with an 8-pin mniature '
nmodul ar . T ey

: H AP N

}
i

-2 -

-FI16. 3
(PRIOR ART)

-

FIG. 4
(PRIOR ART)



plug directly into a PCMCI A conmuni cations card obviates the

need for anv

external podule or other device that nust be used to connec RFPEK@ENENME@HEEE§

the variety of cable being used. By standardizing LANs to a
m ni ature nodul ar plug physical/electrical nedia connector,
of interchangeability and comonality can be realized

—+

w[Tr

", AGE 3

t ur e nodul ar

I ncorporation of a socket capabl e of qugiving an 8-pin mnja
plug allows for direct connection to a~ PCMClI A commruni cati on
i nparting LAN capabilities to |aptop and not ebook-type conp
external equi pnent -

FIG. S

card

t

FIG. 6
(PRIOR ART)
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need protrude fromthe conputer housing, portfolios and S
desi gned around the shape of the laptop or notebook conput
i mpeded. The present invention may be enbodied i n ot hg
forms without departing fromits spirit or essential charsg
The described enbodinents are to be considered in all r
illustrative and not restrictive. Thg scope of the invent

therefore, indicated by the appended Clains rather than by

SERLBCEMENT, Dk

r [specific
ctier 8t §EP. 1999

edgpects only as

| O T3,
t he foregoing

description. Al changes which conme within the nmeani ng and

(PRIOR ART)
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equi val ency of the clains are to be embraced within their scope.

44- range of
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-45- CLAI M5 1. A conmmuni cations nedia direct connect
system conpri si ng: (a) a conputer having a housi
comuni cations card contained within the housing in el
comuni cati on with the conput er, t he conmuni cat i
retractabl e access portion and a remai nder .portion; ang
for selectively exposing the retractaglg access porti of

_L,Q,m“gystem the
BEPLACEMEN] Bﬁng
orjs card haV|ng
2 5 BEP 198%ans
f_the

comuni cation card outside of the conputer housing. 1. A direct
comuni cations nedia connecting systemas recited iaasLaLnLl,_mhergLu

the neans for selectively exposing a retractable access portion of the

communi cati ons card further

MENT Si



conprise nmeans for guiding the travel of the retractab
the communi cations card as the retractabl e access porti
comuni cations card travels in and out of the conputer
direct conmmunications nedia connecting systemas r
wherein the means for guiding the novenent of the retr
portion of the communications cars as jhe retractable
comuni cations card travels in and out’ of the conputer jhousing conprise @
guide track fornmed in the edges of the conmunications cCer ; ghe
retractabl e access portion of t he communi cati oens card that travels
I n and out and a correspondi ng channel forned in the edges of the portion
of the communications card that travels in and out. 4. A direct
comuni cations nedia connecting systemas recited in either of clains 1
or 2, wherein the means for

CRERLAORMENT SHEET
AR, St

clLefs ggw&:m ENT SHEE

n_off {he
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sel ectively exposing a retractabl e access portion of tfﬁf@@#ﬁumcat f:.-HEET_

card outside of the conputer housing further conprise rnq'rTs“f'Or mai nt"ainifng
el ectrical conmunication between the retractabl e accesd ﬁog '§o EWV} T SHEE
conmuni cati ons card and t he remai nder of} tjh 0 ni cat ifons

card as the retractabl e

LD




access portion of the comunications card travels in and out through the

conput er housi ng. 5. A communi cations nedia direct connECITOILIYSLE '
t he system conpri si ng: (a) a conputer having a housi ﬁﬁmbax%g)rgﬂ%ﬂ
comuni cations card at |east partially enclosed in the housing and in

el ectrical communication with the conputer, the communicatipnp g¢ay dgpayd9%
a retractable access portion and a renai gder portion; ()  a slot

formed in the conputer housing capabl e of enitting the retrhctebte—arrTess
portion of the comunications card; and -(d) nmeans fof restricting

the travel of the retractable access portion of the communi catrons card to
a predeterm ned di stance; wans for selectively retaining the
retractabl e access portion of the ASEAL | trd within the conputer
housi ng;




(f) means for maintaining electrical comrunication between the
retractabl e access portion of the communications card and the remapngenefT Si....
t he conmuni cations card as the retractable access portion h P

comuni cations card travels in and out through the conmpute IE%@CEMENT SHEET

A direct communi cations nedia connecting systemas recitegd {n claim>,
wherein the means for selectively retaiyjng the retractabl 1cge§ssfqn)r'g' n
of the communi cations card within the conputer housing conprf{se: i %9531)
a ratcheted groove formed within an_edge of the retractabl CCESSPotr-t+oehr
of the communications card; and (b) an actuating shaft connecting an
actuating button to the ratcheted yve.
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