COVMUNI CATI ONS NETWORK APPARATUS The invention relates to appartus with

multiple potherboards, and, nmore particularly to a conmmunications network
apparatus with rmultiple notherboards. Known apparatus with multiple

not her boards, as disclosed in U 'S. 4,7HES35EY HA® hses a first
mot her boar d %%&J}, i s added a second notREeLACem d havi ng f%rrhg%lﬁﬁti_ve
i

circuitry. According to the known app t not her boards are in
respecti ve nodul es, and the not herboamm}giuﬁ uﬂu,each ot her by pl uggi ng
into opposite sides of an electrical ! projects into the

- respective nodul es. The present invention relates to the probl em of
upgradi ng a comruni cati ons network apparatus_b roviding further

comuni cations ports wthout the exd@ﬁ?@mﬁfaﬁaéFg 8 notherboard with
further active circuitry. The solution to the problemresides in the
provjsion of a base hub having a first notherboard with active circuitry,
and an expansi on nodihe inyentdon sebnrF ket Renbbuerk viirraatusher

communi cati ons ,ng, more particularly, to a network apparatus

5 comprising a hub and communication ports for
connection to various office equipment.

The invention relates to an expansion module
for a communications network, and more
particularly, to an expansion module for adding

10 additional communication ports to a network hub of
a communications network.

According to U.S. Patent 4,858,070, a known
interconnection mechanism is constructed with multiple
communication ports on respective motherboards of

15 duplicate construction. Post headers are on respective
motherboards to connect the motherboards to one anotherxr
in a stacked arrangement. The motherboards are
duplicates of one another without active circuitry on
the motherboards. The active circuitry is embodied in a

20 cassette.

The known interconnection mechanism, according to
the patent, requires active circuitry in a cassette that
serves solely one motherboard. Each motherboard has a
fixed number of communication ports. When additional

25 communication ports are desired, the active circuitry
must be duplicated in additional cassettes to serve the
additional communication ports on another motherboard.
The known interconnection mechanism requires the expense

of additional active circuitry whenever the system is
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ports, which connect to the projecting connector. According to an
enbodi ment, a communi cati ons network apparatus conprises, a base hub having
a not herboard and active circuitry of'$ epnunications network on the

not her board, a projecting connector o.ﬁ g#R &EENCt board that plugs to

the not her bowndnamd an expansi on rmdul e h a second MpchRshGAEH W th
addi ti onal conmuni cations ports, ilﬂgqma " he proj ecting connector.
Enbodi ments of the invention wll by may of exanple W th
reference to the acconpanyi ng dramnngs accor |ng to which FI GURE

1is an isonetric view of a network hub for use in a cormunl cations

networ k and an upgraaelosr "B fied 'vh't‘ﬁshaéi€ijox¥!f ‘,B,,.“..mcgﬁggﬁat ed fromone

anot her ; FIGURE 2 is an i sonetric view o tom si de of t he
expansi on modulP®rtgat is shown in Fig. 1; FIGURE 3 is an isonetric

m one anot her;
viewof the hub as shuBn! folh Ge hecloll BESASSPRLETLLL0M 0

network hub with multiple communication ports grouped

5 with the hub. The office equipment, located at various
work sites near the hub, are linked to the hub by
electrical cables that plug into the communication
ports. The hub embodies network circuitry that
electronically links each of the communication ports to

10 the network. The network can be expanded in size to
reach office equipment at distant work sites, for
example, by using additional hubs that are linked, one
to another, by what is known as backbone wiring. Each
of the additional hubs provides additional

15 communications ports that connect more office equipment
into the network.

A small office can not afford an expensive
a hub constructed with more communication ports than
. are needed. The marketplace has a need for a network
200 hub of least expense, which has a limited number of
communications ports to link together a limited
number of work sites in an office of small size. The
marketplace further has a need for a hub that is
capable of an upgrade to add additional
25 communications ports, thereby to serve an office that
grows in size, needing more communications ports. A
hub that is capable of an upgrade to add additional
communications ports advantageously adapts the hub to
serve different offices of varied sizes. By

30 providing the hub with the capability for an upgrade,
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2 FIGURE 4 is a side view of a portion of an interconnection

mechanj ' ' IS i ' that is.shown in Fig.
2; FIGURE 5 is a side vieM/of an i nt erconnection nechani sm
conprising, the portion as shown i i gHEE’},- anot her portion that is

i nsi de the h%%m in Fig. 1; R&Bég%j EENIn i sonet rﬂ&n}gﬁmf a
bottom si de o

I sl [ ]

a network of original small size and least expense
becomes expandable with a capacity for additional
communications ports, without the need'for additional
hubs.

5 According to the invention, a hub for a
communications network comprises, a base hub that
contains multiple communications ports linked to
circuitry for operation in a communications
network, and the hub is capable of an upgrade with

10 additional communication ports, by providing an
expansion port opening in the base hub, and an
interconnection board facing the expansion port
opening for connection to an expansion module
containing additional communication ports. The

15 interconnection board is a feature that
advantageously eliminates the need for wiring or
cables to interconnect the hub with the additional
communication ports in an expansion module.

According to an embodiment, the circuitxry for
20 operation in a communications network is on a
motherboard. A card edge connector on the
motherboa:d faces an expansion port opening in the
base hub. An interconnection board carrying a card
edge connector and network management circuitry for

25 operation in a communications network faces the
expansion port opening for comnection to an
expansion module containing additional
communication ports and a mating interconnection

board for connection to the card edge connector
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t he hub that
3, with parts
lid; and

nodul e stacked agai nst the base hTW&

Is showmn in Fig. 1, FIGURE 7 is a viewsimlar to Fig.
cut; FIGURE 8 is an isonetric vi ew of an underside of a
FIGURE 9 is a view S|m WASBEEN 1, with the expansion

p\_Aq;E@rI ocked to resist novenent

paral l el to wuoemeéesorthogonal axes. erence to porfysoghrasinet wor k
apparatus conprises, an encl osur \ “mﬂ&“ a base hub 10 and an
enclosure in the formof an expang\m As shown in Fig. 7,

the base hub 10 encl oses a

10

15

20

25

30

when the expansion module is mounted over the
expansion port opening in the base hub.

According to an embodiment, the
interconnection board is removable from the hub,
and the interconnection board can add additional
capability, such as, an upgrade to a more powerful
MPU of the network electronics.

The interconnection board is removably
connected to the motherboard for exchange with an
upgrade interconnection board provided with .
upgraded network management circuitry.

The invention relates to a network apparatus

that combines an expansion module for adding

~additional communication ports to a communications

network, together with an interconnectibn mechanism

that electrically interconnects the additional
communication ports with a network hub containing
active circuitry for use in a communications
network.

An advantage of the apparatus resides in an
expansion module with additional communication
ports that connect with a network base hub by way
of an interconnection mechanism without a need for
electrical cables; whereby the base hub is capable
of an upgrade with the additional communication
ports.

According to an embodiment, the expansion
module interlocks slidably along tracks on the base
hub to prealign and blind mate the interconnection

mechanism.
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not her board 43 fabricated as a circuit board, with conventional conducting
paths on the circuit board formng electrical circuitry 44 on.the

not herboard 43. Wth reference to Fi ggysisHERds Has serMt ed on the

not herboard 43 in the base hub 10 are ereckepmcensl rcwt corrponents and

the power sugply, ﬁggg’prl sing active circuitr "gm{ glal ly,

i ncl udi ng a power source, for operatio Jlm “mm atlons net wor For
exanpl e, the network may require the a to be conpatlble
with an Ethernet system or, instead,

According to a further embodiment, the
interconnection mechanism comprises, an
interconnect board mounted on a motherboard an
electrical connector on the interconnect board

5 projecting from the base hub, and a mating
interconnect board projecting from the expansion
module for mating with the electrical connector.

According to another embodiment, the
interconnect board is removably connected to the

10 motherboard for replacement with an upgrade '
interconnect board.

According to an additional embodiment, the
expansion module comprises, a second motherboard, a
second interconnect board mounted on the second

15 motherboard, and a second electrical connector on
the second interconnect board, which adapts the
expansion module for connection to.another,
duplicate expansion module.

According to the invention, an expansion

20 module with additional communications ports is
provided to upgrade a hub that has a limited number
of communication ports. The expansion module is
adapted for connection with the base hub for a
communications network. According to an

25 embodiment, the expansion module comprises,
additional communications ports, a mating expansion
port opening in the expansion module for facing an
expansion port opening in the hub when the
expansion module is against the hub, and a mating

30 interconnection board that aligns and mates with a

5
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3 wth a Token Ring system For either of the systens, the circuit

conponents conprising the active circuitry 62 are conventional and known

in the industry. Al so nmounted on_the nnther%gg&d 43 in the base hub

10 are nultiple electrical connectorsTWﬁémng@AB i ndustry and
conpri sing, wadrnglse conmuni cation ports A‘A E gs. 3 and GcThRsdssian

exterior of the base hub 10 for con ' s extending from
various office equipnent |ocated at mllﬁl““mlmmrt es. The known use
t he conmuni cation ports 64 in a conmuni cations

card edge connector on the base hub when the

expansion module is against the hub.

According to an embodiment, the expansion

module comprises, an interconnection board facing

5 an expansion port opening for'facing a mating
expansion port opening in a duplicate expansion
module when the expansion module is against the
duplicate expansion module, and an interconnection
board with a card edge connector facing the

10 expansion port opening, the card edge connector
being adapted for connection with a mating
interconnection board on the duplicate expansion
module.

According to an embodiment, the communication

15 ports and the mating interconnection board mount to
a motherboard in the expansion module. According
to a further embodiment, the motherboard is a
duplicate of a motherboard in the hub.
. Embodiments of the invention will now be described
20 by way of example with reference to the accompanying
drawings, according to which;

FIGURE 1 is an isometric view of a network hub for
use in a communications network and an expansion module,
illustrated with parts separated from one another;

25 FIGURE 2 is an isometric view of a bottom side of
the expansion module that is shown in Fig. 1;
FIGURE 3 is an isometric view of the hub as shown

in Fig. 1, with parts separated from one another;
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network will now be described. For exanple, various office equipnent,

| ocated at various work sites near_the base hubh 10 have electrical cables
that plug into respective communication ports 64 to link the office

equi pnent to the base hub 10. The base hub 10 enbodies the known active
circuitry 62 ectronically links each of the conmuni rts 64
to the ngtmrvi&%gg" circuitry 24 on the not herboard 43 inl{tﬁ%sgase ub 10
connects the active circuitry 62 with the communication ports 64. The
active circuitry 62 on the notherboard 43 in the base hub 10 |inks

together the network circuitry and the multiple communication ports 64 to

conpri se a connunlcatlons network for the various office equi pnent
P FIGURE 4 %s a side view of a portggn ofa q P

interconnection mechanism, which portion ig in the
expansion module that is shown in Fig. 2;
FIGURE 5 is a side view of an interconnection

S mechanism comprising, the portion as shown in Fig. 3 and
another portion that is inside the hub shown in Fig. 1;

FIGURE 6 is an isometric view of a bottom side of
the hub that is shown in Fig. 1;
FIGURE 7 is a view similar to Fig. 3, with parts

10 cut;

FIGURE 8 is an isometric view of an underside of a
lid; and

FIGURE 9 is a view similar to Fig. 1, with the
expansion module stacked against the base hub and

15 1interlocked to resist movement parallel to three
orthogonal axes. |

With reference to Fig. 1 a netwofk apparatus
comprises, an enclogsure in the form of a base hub 10 and
an enclosure in the form of an expansion module 20.

20 As shown in Fig. 7, the base hub 10 encloses a
motherboard 43 fabricated as a circuit board, with
conventional conducting paths on the circuit board
forming electrical circuitry 44 on the motherboard 43.
With reference to Figs. 3 and 5, mounted on the

25 motherboard 43 in the base hub 10 are electronic circuit
components and the power supply comprising active
circuitry 62, shown diagrammatically, including a power
source, for operation in a communications network. For
example, the network may require the active circuitry 62

30 to be compatible with an Ethernet system or, instead,

7
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that have electrical cables that plug into respective conmunication ports
64. The various office equi pnent becone linked to the network to

communi cate with one another over tHis SHEEWHAR BEEN The base hub 10
provides a communi cations network of Ie&@ﬂﬁ@f ense and a limted nunber of

4

10

15

20

25

30

comuni cat i owo gwmstss 64 to |ink togﬂ“m \m“ “lrm ‘1 nunber ofcyNok AL €S

with a Token Ring system. For either of the systems,
the circuit components comprising the active circuitry
62 are conventional and known in the industry.

Also mounted on the motherboard 43 in the base hub
10 are multiple electrical connectors known in the
industry and comprising, multiple communication ports
64, Figs. 3 and &6, fécigg an exterior of the base hub 10
for connection to cables extending from various office
equipment located at various work sites. The known use
of the communication ports 64 in a communications
network will now be described. For example, various
office equipment, located at various work sites near the
base hub 10, have electrical cables that plug into
respective communication ports 64 ﬁo link the office
equipment to the base hub 10. The base hub 10 embodies
the known active circuitry 62 that electronically links
each of the communication ports 64 to the network. The
circuitry 44 on the motherboard 43 in the base hub 10
connects the active circuitry 62 with the communication
ports 64. The active circuitry 62 on the motherboard 43
in the base hub 10 links together the network circuitry
and the multiple communication ports 64 to comprise a
communications network for the various office equipment
that have electrical cables that plug into respective
communication ports 64. The various office equipment
become linked to the network to communicate with one
another over the network.

The base hub 10 provides a communications network
of least expense and a limited number of communication

ports 64 to link together a limited number of work sites

8
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in an office of small size. The hub 10 is capable of an upgrade, thereby
to serve an.office that grows in size. needing-additional comuunication
ports 64. An interconnection nmechanism 16, as shown in Figs. 4 and 5, is
provi ded for adding the additional comunication ports 64. For exanple, a
portion of t ,connection  mechartis GH&ET HAs he basediily

shown in Fi g%bm‘ﬁle base hub 10 is prO\RMAcgnS)PEEgn expansi on9€)7g7r2t1AS
opening 101. Exposed at the opening IE&% @gatlon of the interconnection

mechani sm 16 conprising, a circuit b mtﬂllﬂrn1of an interconnect
board 42 and an electrical connecto erconnect board 42. Wth

reference to Fig, S $#fddy eRQIFOLi RO 42 nliB 10 is capable of an

upgrade, thereby to serve an office that grows in size,

needing additional communication ports 64. An
interconnection mechanism 16, as shown in Figs. 4 and 5,
5 1is provided for adding the additional communication
ports 64. PFor example, a portion of the interconnection
mechanism 16 is in the base hub 10. As shown in Fig. 1,
the base hub 10 is provided with an expansion port
opening 101. Exposed at the opening is a portion of the
10 interconnection mechanism 16 comprising, a circuit board
in the form of an interconnect board 42 and an
electrical connector 45 on the interconnect board 42.
With reference to Fig. 3, the interconnect board 42 is
fabricated as a circuit board, with conventional
15 conducting paths on the circuit board forming
electrical circuitry 41. For example, the connector 45
comprises a conventional card edge connector having
electrical contacts that connect with the circuitry 41,
FPig. 7, on the interconnect board 42. The circuitry 41
20 extends to an edge 142 on the interconnect board 42.
The circuitry 41 at the edge 142 removably plugs into an
electrical connector 145 mounted on the motherboard 43
in the base hub 10.
For example, the connector 145 comprises a
25 conventional card edge connector having electrical
contacts that frictionally engage the circuitry 41 at
the edge 142 on the interconnect board 42. The
electrical contacts connect with the electrical
circuitry 44, Fig. 7, on the motherboard 43. Thus, the

30 interconnect board 42 and the electrical connector 145

9
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fabricated as a circuit board, with conventional conducting paths on the
circuit board formng electrical circuitry 41. For exanple, the connector
45 conprises a conventional card edg connector having el ectrical
contacts that connect with the CirCUI %gf %fEEN on the interconnect
board 42. Thwooimewsrtry 41 extends to an ohfé" 42 on the patREssARRECL
board 42. The circuitry 41 at the eﬂq ; y plugs into an

el ectrical connector 145 nounted on th@ﬂ: w; ﬂi in the base hub 10.
For exanpl e, the connector 145 conprises a conven |onal card edge connect or
havi ng el ectri cal

are constructed for disconnect mating to interconnect

electrically the circuitry 41 on the interconnect board
42 and the circuitry 44 on the motherboard 43 in the
base hub 10.

S For example, a portion of the interconnection
mechanism 16 is in an expansion module 20. With
reference to Fig. 2, a bottom side of the expansion
module 20 is provided with a hub connection cavity 37 at
which projects another portion of the interconnection

10 mechanism 16 comprising, a mating interconnect board
121. The mating interconnect board 121 is exposed at
the cavity 37 for disconnect mating with the connector
45 and the interconnect board 42. The interconnect
board 42 and the connector 45 are exposed at the opening

15 101 for disconnect mating with the mating interconnect
board 121. When the expansion module 20 is stacked
against the base hub 10, Fig. 9, the bottom side of the
expansion module 20 covers the expansion port opéning

. 101. An edge 123 on the mating interconnect board 121

20 removably inserts into the connector 45. '

The mating interconnect board 121 is fabricated as
a circuit board with conventional conducting paths thaé
form electrical circuitry 124, Fig. 2, on the mating
interconnect board 121. The circuitry 124 extends to

25 the edge 123 on the mating interconnect board 121. The
circuitry 124 at the edge 123 of the mating interconnect
board 121 becomes inserted into the connector 45. Thus,
the mating interconnect board 121 mates with the

electrical connector 45 to interconnect electrically the

10
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contacts that frictionally engage the circuitry 41 at the edge 142 on the
i nterconnect board 42 The electrical contacts connect with the_electrical

circuitry 44, Fig. 7, on the nDtherboard r%§BEg@e i nt er connect boar d
42 and the electrical connector 145 SéH%ETH

are constructed f di sconnect mating to |nterconne el egtrl t he
circuitry 41"? 7flﬁ§é57| nt er connect boarc““m m‘“)\““lﬁ ﬁl r cui tﬁ’f%‘%g%hx?hé

not herboard 43 in the base hub 10.

circuitry 124 on the mating interconnect board 121 and
the circuitry 41 on the interconnect board 42.

With reference to Fig. 4, the interconnection
mechanism 16 further comprises, a circuit board in the

5 form of a second motherboard 43, and additional
communication ports 64 mounted on the second motherboard
43. The additional communication ports 64 are
duplicates of the communication ports 64 described in
conjunction with the motherboard 43 in the base hub 10.

10 The additional communication ports 64 are mounted in
the same positions with respect to the duplicate
motherboard 43 that the corresponding communication
ports 64 are mounted with respect to the motherboard 43
in the base hub 10. The respective motherboards 43

15 receive the corresponding communication ports 64 in the
same places on the respective motherboards. The
additional communication ports face aﬁ exterior of the
expansion module 20 for connection to cables extending
from various office'equipment at various work sites.

20 An electrical connector, for example, a
conventional post header 130, is mounted on the
underside of the second motherboard 43. The
conventional post header 130 mates with an electrical
connector in the form of a post receiving receptacle 122

25 mounted on the mating interconnect board 121.

For example, the post header 130 has conducting
posts 131 that project through the second motherboard
43. For example, the post receiving receptacle 122
contains electrical contacts that frictionally engage

30 the conducting posts 131 that project from the post

11
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For exanpl e,

a portion of the interconnection nechanism 116 is in an

expansi on nodule 20. Wth reference to Fig. 2, a bottomside of the
expansion nodule 20 is provided with a hub CO§HEE&90n cavity 37 at

proj ects another portion of the |nrﬁﬂ%§Hﬁ§§SE
mating int er wormasistboard 121. The natfEf

chani sm 16 conpri

exposed at the cavity 37 for disc m@ ﬂiﬂg th the connector
the interconnect board 42. The |ntq ;ﬂE ‘ 42 and the connec

are exposed at the opening 101 for

i nt er connect

10

15

20

25

30

d‘sconnect mating with the matin

board 121. Wen the expansi on nodule 20 is stacked

header_lao. The electrical contacts on the post
receiving receptacle 122 engage the electrical circuitry
124 on the mating interconnect board 121.

The second motherboard 43 is fabricated as a
circuit board, with conventional conducting paths on the
circuit board forming additions to the electrical
circuitry 44 on the motherboard 43. The additions to
the electrical circuitry 44 on the second motherboard 43
link the additional communication ports 64 with
respective posts 131 on the conventional post heéder
130. The circuitry 44 on both the motherboards 43 are
duplicates of one another. Some of the circuitry 44 is
unused, depending upon which of the motherboards 43 is
being constructed. For example, the circuitry 44 for
interconnecting the active circuitry 62 including the
power supply and other components of the network
electronics on the motherboard 43 in the base hub 10 is
present and unused on the motherboard 43 in the
expansion module 20 that is constructed without the
selected components of active circuitry 62. Further,
for example, the portions of the circuitry 44 for
interconnecting the post header 130 with the additional
communication ports 64 is present and unused on the
motherboard 43 in the base hub 10 on which the active
circuitry 62 is present. Additional components of the

network electronics may be on the motherboard 43 in the

whi ch
si ng,

erconnect boacgukdchmns .

45 and
tor 45

g

expansion module that are not present on the motherboard

43 in the base hub 10. Such additional components can

be interconnected by cifcuitry on the motherboard 43

that is unused on the motherboard 43 in the base hub 10.

2 -
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agai nst the base hub 10, Fig. 9, the bottom side of the expansion nodule

20_covers the expansion port opening101 An edge 123 on the mating

i nterconnect board 121 renovably inserts into the connector 45. The
mating interconnect board 121 is fa}rb‘zl cat ed | rcuit board with
canventi onal i ng paths that TH%f Eég | circuitg 72Kl g 2,
on the natlndﬁggﬂgﬁ%Bnnect board 121. T rcuitry 124 extéﬁgégﬁ%z

edge 123 on the mating !nterconnect‘ e circuitry 124 at the
edge 123 of the mating |nterconnectl ﬁﬁﬁma‘ mt“”‘ncomss inserted into the
connector 45. Thus, the natlng I nt erconnect board 121 mates with the
electrical connector zk e e@%%&go eﬁggéﬂ %C hCE"Xlééﬁhnect mating
of the second motherboard 43 with the motherboard 43
will now be described. The motherboard 43 having the
active circuitry 62 is provided with the connector 145
5 and the interconnect board 42 and the connector 45. The
second motherboard 43 without the active circuitry 62 is
provided with the post header 130 and the receptacle 122
and the mating interconnect board 121. When the mating
interconnect board 121 is disconnectably mated with the
10 connector 45, the additional communication ports 64 on
the second motherboard is added to a communications
network being served by the active circuitry 62.
A 1id 23, Fig. 3, is constructed to removably cover
the expansion port opening 101 in the base hub 10. The
15 1id 23 is removable from the opening 101 to permit
interconnection of the portion of the interconnection
mechanism shown in Fig. 4, with the remainder of the
interconnection mechanism, as shown in Fig. 5. The lid
. 23 is replaceable over a duplicate opening 101 in the
20 expansion module 20, Fig. 1. The duplicate opening 101
in the expansion module 20, when uncovered by removal of
the 1id 23, permits the addition of additional .
communication ports 64 by stacking another duplicate
expansion module 20. For example, with reference to
25 PFig. 4, a duplicate connector 145 is mounted on the
second motherboard 43. Another interconnect board 42
having a corresponding connector 45 thereon, is
removably connected with the connector 145 on the second
motherboard 43. The duplicate connector 45 and the

30 accompanying interconnect board 42 are exposed at the

13
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6 circuitry 124 on the mating interconnect board 121 and the circuitry 41

on the interconnect board 42. Wth reference to Fig. 4, the

i nt erconnection nechanism 16 further co rlse ircuit board in the
formof a second not herboard 43, andTH@6$ nicati on ports 64
nmount ed on t N¢O #w6081d not her board 43. Th& |onal comMmunicalsefiy2ort s 64

are duplicates of the communication;ggats: ﬁ4§lﬁ§ﬁM| bed in conjunction
mnth the notherboard 43 in the base hub 10,

duplicate opening 101 for connection with a duplicate
expansion module 20. Thus, the interconnection
mechanism 16 is adaptable with an additional
interconnect board 42 and an additional connector 45,

5 which adapts the expansion module 20 for adding another
expansion module 20, for example, by stacking a
duplicate expansion module 20 against the expansion
module 20 that is shown in Figs. 1 and 2.

Each interconnect board 42 at least in the base hub

0 10 is removable from a corresponding connector 145 to be
replaced by an upgrade interconnect board 42 having
thereon upgrade circuitry, for examplé upgrade network
management circuitry. The circuitry is known in the
industry but has been relocated to appear on the

15 interconnect boards 42. The network management circuitry
comprises circuit components having the electrical
values identified in tables that are appended herein.
According to the tables, a number of different upgrade
interconnect boards 42 can vary in construction

20 according to the seléction of components organized
according to the tables.

As shown in Fig. 3, the enclosure of the base hub
10 is bipartite, and comprises, a hollow base 12 and a
hollow cover 14 that are assembled together to enclose

25 the interconnection mechanism. For example, the base 12
and cover 14 are molded of plastics material that is
conductive on the inside surfaces fof electrical
grounding and RF and EMI shielding. The plastics
material itself may be conductive, or rendered

30 conductive by being plated with a conducting coating of

14
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The addi ti onal
wi th respect

fo the duplicate

communi cation ports 64 are nounted in

mi herboard 43 .that

t he sane positions
the corresponding

comuni cation ports 64 are nounted with respect to the notherboard 43 in
t he base hub 10. The respective not herboar ceive the correspondi ng

cannunicationwagaaaﬁp4 in the sameTH ﬁéﬁégﬂggrespectivgcﬁggnﬁ%ggards.

The additional conmuni cation ports face an exterior of the expansion nodul e

20 for connection to cabl es extendi 5@&%““5 of fi ce equi pnent at
various work sites. An eIectriRﬂN‘ di wHAWf or exanple, a
conventional post header 130, is nounted on the underside of the second

rotherboard 43, siC THetaL BN ieRISlod 0 R il ahueb s 1 oo
the expansion module 20 is bipartite, and comprises, a
molded, hollow base 120 and a molded, hollow cover 140
that are conductive on interior surfaces, and that are
5 assembled together to enclose the portion of the
interconnection mechanism as shown in Figs. 2 and 4.
Air vents 67 are provided by small apertures through the
base hub 10 and the expansion module 20. '
Additional RF and EMI shielding is provided at each
10 corresponding opening 101, in the corresponding base hub
10 and in the expansion module 20, by conducting
resilient spring clips 106 and 107 distributed around a
periphery of the respective openings 101. The clips 106
and 107 are fabricated of BeCu, for example, and engage
15 the conductive coatings on the corresponding interiors
of the respective base hub 10 and the expansion module
20. With reference to Fig. 8, the lid 23 is provided on
its underside with projecting flanges 236 that
compressively engage corresponding clips 107 when the
The lid is

provided further on its underside with projecting

20 1id 23 covers a corresponding opening 101.

flanges 237 that compressively engage corresponding
clips 106 when the 1lid 23 covers a corresponding opening
101. A stepped outer edge 231 on the underside of the
25 1lid 23 registers in the edge of the corresponding
opening 101. Fasteners 232 are captive on the 1lid 23
and removably secure in corresponding sockets 233
adjacent to the corresponding opening 101. The 1lid 23
is molded, for example,.of unitary plastics material

30 coated on its underside with a conducting coating 230 of

15
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nounted on the mating interconnect board 121. For exanpl e, the post
header 130 has conducting posts 131 that project through the second

not her board 43. For exanple, the post receiving receptacle 122 contains

el ectrical contacts that frictionally{QroGgeET HARS ducting posts 131 that
proj ect fronMoIasst ' REPLACED 7 pchiRRolpirsi30. The

el ectrical contacts on the post receivin L8 ‘e 122 engage the
electrical circuitry ““\‘m%am““‘)“m\

metal. The flanges 236 and 237, being coated with the
coating 230, establish electrical contact with the clips
106 and 107 to extend electrical shielding continuously
through the clips 106 and 107 and the 1lid 23 that covers

5 the corresponding opening 101. With reference to Fig.
2, the cavity 37 is encircled by a rectangular shroud
95, that projects to receive the connector 45 on a
corresponding interconnect board 42, when the mating
interconnect board 122 mates with the corresponding

10 connector 45. A raised bridging plate 96 projecﬁs
forwardly of the shroud 95. Additional conductive
plating 230 is on the shroud 95 and the bridging plate
96. When the expansion module 20 covers a corresponding
opening 101, the shroud 95 will compressively engage the

15 clips 107, and the bridging plate 96 will bridge across
the corresponding opening 101 and compressively engage
some of the clips 106. Thereby, RF and EMI shielding
bridges across the corresponding opening 101 when the
corresponding opening 101 is covered by an expansion

20 module 20.

As shown in Figs. 2 and 3, fasteners 87 project
through openings 77 through the bases 12 and 120 of the
respective base hub 10 and expansion module 20. The
fasteners 87 project through openings 99 in respective

25 motherboards 43. The openings 99 are aligned along
respective axes 98. Unitary, columnar support members
97 are aligned along the axes 98 and depend from the
covers 14 and 140, respectively, of the base hub 10 and
the expansion module 20. The support members 97 are

30 hollow to receive respective fasteners 87 that are

16
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124 on the mating interconnect board 121. The second not her board 43

I S_f circuit boardth conventigrpal-caonducting paths on
the circuit board form ng additions to the el ectrical circuitry 44 on the
mot her board 43. The additions to the elecnn$§ﬁEEFhé§PEEry 44 on the second

nmot her board ol t he additional conmuni catr ﬁ@F ective
posts 131 on the conventional post header 0. The circuitry Z oth

t he not herboards 43 are duplicates of oné’!@ tmum of the ci rcui try
44 i s unused, dependi ng upon which of th 43 is being

constructed. For exanple, the circuitry 44 for
anchored in the support members 97 to retain together
the bipartite parts, respectively, of the base hub 10
and the expansion module 20. The support members 97 are
coated with a conductive material to provide ground
5 connections for engagement with ground portions of the
circuitry 44 on the corresponding motherboard 43 near
the openings 99 through the motherboard 43. Similarly,
as shown in Figs. 2 and 3, unitary and hollow projecting
alignment posts 88 project inside the respective bases
10 12 and 120 on the base hub 10 and the expansion module
20. The alignment posts 88 are in alignment with
unitary and hollow columns 47 that project inside beside
opposite ends of each of the openings 101 in the covers
14 and 140 of the respective base hub 10 and expansion
15 module 20. The hollow alignment columns 47 provide open
sockets that fit over the posts 88. The hollow
alignment posts 88 receive fasteners 89 that pass
through the alignment posts 88 and become anchored in
. the columns 47. The alignment posts 88 and the columns
20 47 are coated with conductive material to provide ground
connections for engagement with ground sections of the
circuitry 44 on the motherboard 43 adjacent to alignmeﬁt
apertures 430 through the motherboard 43.
With reference to Figs. 3 and 7, the alignment
25 posts 88 are in alignment with respective alignment
apertures 430 through reépective motherboards 43. The
apertures 430 are located adjacent opposite ends of
respective connectors 145 on the motherboards 43. The
motherboards 43 are assembled to respective base hub 10

30 and expansion module 20 by registration of the apertures

17
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i nterconnecting the active circuitry 62 including the power supply and

ot her conponents of the network electronics on the nmotherboard 43 in the
base hub 10 is present and unused on the nnéb@gboard 43 in the expansion
nmodul e 20 that is constructed mdrhnﬂsHEﬁEHA$ rected conponents of active
circuitry 62waumsesar, for exanpl e, REFAEBPtions of the Circarishénadd. for

I nt erconnecting the post header | “ Eugitional conmuni cati on
ports 64 is present and unused Oﬁw\‘m“ m rd 43 in the base hub 10 on
which the active circuitry 62 is''Btesent. Additional conponents of the
network el ectronics may be on the notherboard 43 in the expansi on nodul e

that are not presevedn thleaMREMREMOHPhts 88. With respect to the

expansion module 20, registration of the apertures 430,

through the corresponding motherboard 43, with the
alignment columns 47 in the expansion module 20, will

S prealign the posts 131 with the post receiving
receptacle 122 for blind mating of the posts with the
receptacle 122. The mating interconnect board 121
already will have been attached by fasteners to the base
12 of the expansion module 20. The fasteners 89 project

10 through the apertures 430 to anchor in the alignment
columns 47. The fasteners 89 and 87 are self threading
screws, for example. As shown in Fig. 3, respective
apertures 430, reépective alignment posts 88 and
respective fasteners B89 extend along respective axes

15 261.

With reference to Figs. 3 and 7, unitary with
respective columns 47, channel shaped card guides 48 are
beside respective openings 101 in the base hub 10 and
the expansion module 20. The card guides 48 extend

20 lengthwise along the.respéctive columns 47, from the
respective openings, and toward the respéctive
connectors 145 on respective motherboards 43. The
respective connectors 145 face toward respective
openings 101. The card guides 48 extend from the

25 openings 101 to the connector 145.

With reference to Figs. 1, 3 and 7,'blind mate .
connection of respective interconnect boards 42 will now
be described. Respective interconnect boards 42 are
inserted into respective openings 101, by inserting

30 opposite edges of the interconnect boards 42 into and

18 —
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43 in the base hub 10. Such additional conponents can be interconnected by

circuitry on the ﬂDIhe[bQ rd 43 _that is unused on rhp not her board 43 in
t he base hub 10. Wth reference

to Figs. 4 and 5, disconnect natlngmsﬁH&Ekﬂ %%%h nntherboard 43 with the

mot her boar d 4? *4&#" now be descri bed. REREA her board 43 hﬂﬁhﬂﬂmﬁ%ﬁl
itry |

active circu s provi ded V\Ats““ mm\\m“ 145

along open ends of the card guides 48, Fig. 3. The card
guides 48 are aligned with respective connectors 145 on
the motherboards 43. The card guides 48 align and guide
the respective interconnect boards 42 without the

5 connectors 145 being visible, thereby providing
prealignment of the interconnect boards 42 for blind
mating with the connectors 145. Figs. 3 and 7 show the
interconnect board 42 being prealigned by the card
guides 48, and partially inserted along the channel

10 shaped card guides 48. Fig 1 shows the interconnect
board 42 fully inserted into the base hub 10 and mating
with the corresponding connector 145, as shown further
in Fig. 5.

Additional features of the base hub 10 and the

15 expansion module 20 will now be described. With
reference to Figs. 4 and 5, multiple visual status
indicators 50 in the form of LEDs, for example, are
mounted on the motherboard 43 and circuitry 44 in the
base hub 10, and on the mating interconnect board 121

20 and the circuitry 124, for indicating the operating
status of the communication ports 64 and other hub
functions. As known in the industry, the LEDs
illuminate to indicate, for example, whether the
communication ports 64 are receiving or transmitting.

25 The LEDs are visible at the exteriors of the base hub 10
and the expansion module 20, respectively.

As shown in Fig. 6, the base hub 10 comprises,

external connections to a power source, for example, an
AC, three prong, input port 622 and a DC input port 621,

30 both facing an exterior of the base hub 10 for supplying
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and the interconnect board 42 and the connector 45. The second not herboard
43 without the active circuitry 62 is provided with the post header 130
and the receptacle. 122 and th‘?‘H@ HAx gesonnect board 121. Wen the
mating interconnect board 121 fﬂ;ﬁlgmgmct ably mated with the connector
45, the addi woorrabkose onmuni catlon ports 64 on the second nDipgRRGGH s S

added to a communi cati ons net m!lk" lﬂﬁ%t ﬁjé‘jwed by the active circuitry 62.

Alid 23, Fig. 3, is construclétitd y cover the expansion port
opening 101 in the base hub 10. The 1|id 23 is renovable fromthe opening
101 to permt interconnection of the portion of the interconnection

mechani sm showneléethtihalt potei tbhehé aittiHYI®oa®l 49€in the base hub

10. The base hub 10 further comprises, a serial port 66
and a network backbone connection port 63, both facing
an exterior of the base hub, for example, a ring in/out
5 connection, or, alternatively, not shown, an AUI port,
optionally for linking the base hub 10 to a larger area
network. The circuitry 44 on the motherboard 43
connects the ports 621, 622, 66 and 63 to the active
circuitry 62 that alsé includeé a fan in a known manner.
10 With reference to Figs. 1, 2 and 3, each of the
base hub 10 and the expansion module 20 is constructed
for prealignment and blind mating of a corresponding
connector 45 with a mating interconnect board 121. The
corresponding opening 101 on either the base hub 10 or
15 the expansion module 20 extends through a raised mesa 31
with sloped sides. The corresponding connector 45 and
the corresponding mating interconnect board 121 mate
along an axis of mating that extends through the opening
. 101 and through one of the sides of the mesa 31. A
20 raised step 33 circumscribes three sides of the mesa 31.
The step 33 is behind a front surface 35. Channel
shaped tracks 36 extend parallel to the axis of matiné'
and along two sides of the raised step 33. The channel
shaped tracks 36 have open front ends. The mesa 31 is
25 between the tracks 36.
With reference to Fig. 2, unitary fingers 137
project along the underside of the expansion module 20.
The fingers 137 are in an arrangement of two series that
extend toward one another to define tracks on the

30 expansion module. A mesa receiving cavity 39 is
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I nt erconnection nechanism as shown in Fig. 5. The lid 23 is replaceable
over_a_duplicate opening 101 i ' 20, Fig. 1. The
duplicate opening 101 in the expansi on nodul e 20, when uncovered by renoval
of the lid 23, permts the addition_of additional conmunication ports 64

by. stacki ng qggbgﬁﬁ%puplicate expal¥S SHEFDHAS@ERR. For ex%m94%¥ﬂ%$p
g

reference to , a duplicate conntRFBACERS | s nount ed 0N e second
not her board 43. Anot her interconne ing a correspondi ng
connector 45 thereon, is renovabl il"fgﬁﬁgﬁ“@ﬂiﬂh t he connector 145 on the
second notherboard 43. The duplicate conne r*45 and the acconpanying

i nterconnect board 42 are exposed at .th
recesseg'fh the ungersi&eebetween the two series of

fingers 137. The mesa receiving cavity 39 has sloping
sides and an open side facing toward a rear of the
expansion module 20. Each of the tracks defined by the
5 series of fingers 137 extends parallel to the axis of
mating for when the mating interconnect board 121 mates
with the corresponding connector 45. The corresponding
connector 45 can be at an opening 101 in either the base
hub 10 or another expansion module 20. Both series of

10 fingers 137 are stepped back from a rear of the
expansion module 20, to rest the expansion module upon
the base hub prior to prealignment.

Prealignment and blind wating is accomplished
according the following procedure. The underside of the

I5 expansion module 20, as shown in Fig. 1, rests against a
corresponding front surface 35 on the base hub 10, or,
alternatively, a corresponding front surface 35 on
another expansion module 20. The expansion module is

. moved parallel to an Y-axis, causing the tracks defined

20 by the series of fingers 137 to enter and slide along
respective tracks 36. With the tracks defined by the
series of fingers 137 in respective tracks 36, the
expansion module 20 is restrained from movement parallel
to the X-axis and parallel to the orthogonal Z-axis.

25 The expansion module 20 in the tracks 36 prealigns the
mating interconnect board 121 and the corresponding
connector 45 along the axis of mating. When the
expansion module 20 is moved to cover the opening 101,
the mating interconnect board 121 and the corresponding

30 connector 45 are prealigned and blind mated, meaning,
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9 duplicate opening 101 for connection with a duplicate expansion nodule

20. Thus, the interconnection nedWig 6 i s adapt abl e -wi+h an .

addi tional interconnect board 42 and aRgg BEEQ connector 45, which

adapts the expansi on nodul e 20 forJWg ng a er expansion nodul e 20, for
1y

exanpl e, by woeokeosg a duplicate su Gwmﬁ”e 20 agai pgtrnshéiresjpansi on

ikl fj]

that they are aligned along their axis of mating and are
mated together without being in view.
With reference to Fig. 2, hook shaped latches 38
are resiliently pivotable on strap like hinges unitary
5 with the expansion module 20. A tip on each of the
latches 38 is aligned with a corresponding series of
fingers 137. With reference to Fig. 1, the tips of the
latches 38 will enter corresponding latch receiving
cavities 360 in respective tracks 36 to lock the latches
10 38 in the tracks 36. The expansion module 20 then
becomes interlocked from movement parallel to the three
orthogonal axes, the X-Axis, the Y-Axis and the Z-axis.
The latches 38 have handles that are.manually deflected
by pulling on them to pivot the latches 38 and unhook
15 them from the cavities 260. Continued pﬁlling on the
handles of the latches 38 occurs in the same direction
as pulling on the expansion module 20 to cause removal
of the expansion module slidably along the tracks 36.
An advantage of the invention resides in an
20 interconnection mechénism for adding additional
communication ports to a network hub, so that the hub
can serve an increased number of communication ports.
Other embodiments and modifications of the
embodiment described are intended to be covered by the

25 spirit énd scope of the appended claims.
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nodul e 20 that is showm in Figs. 1 and 2. Each interconnect board 42
at least in the base hub 10 is spondi ng—connect or

145 to be replaced by an upgrade interco board 42 having thereon
upgrade circuitry, for exanple q-p\wmﬁf-" r managenment circuitry. The
circuitry is ' the mdustryﬂ‘iui s been rel ocated $Org0pFRE ON the
| nt erconnect boar The net nana circuitry conprises circuit
conmponent s havi ng the el ectri cawﬁiE 5“ fied in tables that are
appended herein. According to t “iabl es, a number of different upgr ade

i nt erconnect boards 42 can vary in construction

Token Ring Standard Management
Quantity Reference
ftem | Description Part Number -001 Designation
1 Printed Circuit Board, MPM______ | 1-026004-001 1
2 Suppon Bracket, Vert. Interconnect | 058001-001 1
3 Rivit 0055054002 | 2
' &aniﬁﬁﬁsc 63068-003 2
5 ‘Connegctor, 72 pin SIMM 7-382481-2 0
6 Shorting Strap 63012-102 1
7 Capacitor, Tantalum, 4.7uF, 3528 | 40062-010 ] Cl
8 Capacitor, 47pF, 0603 40061-043 ] C2
] Capacitor, 0, 1UF, 25V {0603) 20061-042 54 C3-C52,L60-C63
T0 Header, 2x} 63011-002 1 32
11 Connector, 2x13 Bdge 0-063131-002 | | 13
12 Resistor, 33,0603 A0122-330 1 RLR4
13| Resistor, 10k,0603 40122-103 ﬁ"“T&IﬂGﬁEﬁﬁﬁfﬁﬁ‘"“‘-
13 Resistor, 1k,0603 40122102 5 R26-R30__
15 Resistor, 4.7K,0603 20122472 5 R3I-R34,R46
16 | Resistor, 110,0603 40122111 9 R36-R43,R47.R49.R54-R62
17 | Resistor, 0,0603 40122-000 2 RS,R45,R48
18 P0Cessor, GODGIA 45149-002 1 Ul
19__| Processor, 80960JD 45149-003 0 —
20 | Programmed Logic 1-048C02-005 1 U2
31 Programmed Logic : 1-048C02-006 1 U3
22 | DRAM, 256kx16 45099-006 2 U5,020
23| Programmcd PROM(TRSA) [ 1 02-008 1 U6
24| Programmed PROM (1RA) 1-048C02-010 | 0
25 Programmed PROM (ENSA) 1-048002-011 0
26 | Programmed PROM (ENA) 1-048002-013 0
27 Oscillator, 32MHz 45116419 1 U9
38 | Dual4 to 1 Mu/Demux 0-45208-001 0
39 Octal Bus Transceiver, S0ic Wb 45085-245 3 VI12-U15
30__| Programmed Logic 1-048002:003__ |1 U6
31 Programmed Logic 1-048002-004 1 U7
32 | Token Ring MAC 0-045211 1 018
33 Token Ring Accelator 0-045210 0 -
34| Programmed Logic 1-048002-007 | 1 021
35 Programmed PROM (TRSB) | 1-048002-009 1 v22
36 Programmed PROM (ENSB) 1-048002-012 0
37 Quad 2 to | Mux,soic nb 45085-157 1 U3
38 Ferrite Bead, SMT. 30110-001 3 Z1-22
39 Label, MAC Address 1-053022-001 1
a0 Label, MAC Address 1-053022-002 | O
41 Label, Scrial Number 51043004 1
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according to the selection of conponents organized according to the

t abl es. As shown in Fig. 3, the enclosure of the base hub 10 is
bi partite, and conprises, a hollow bam;s nd a hol Fow cover 14 that are
assenbl ed together to encl ose t he |nterco;sm EeRchani sm  For exarrpl e,

the base 12 warwinessver 14 are nol deds/lh/ﬂ astPEQ materl al  tpegbushs

conductive on the inside surfaces fo Ctring roundi ng and RF and EM
shielding. The plastics nateri al iﬁay,, !{#Educt ive, or rendered
g of

conductive by being plated with a conducting co

“Token Riny RTE Advanced Mnnagemem
Quantity Reference

Item | Description — Part Number 002 Designation
1 Printed Circuit Board, MPM 1-026004-001 T =
2 "Support Brackel, Vert. interconnect | 053001-001 ]
3 Rivil 0-055054-002 2

a Socket, 32pin PLCC 63068-003 2
5 _Connector, 72 pin SIMM 7-382487-2 }
3 “Shorting Strap 63012-102 1

7 Capacitor, Tantalum, 4.7uF, 3528 | 40062-010 1 Ci
8 Capacitor, 47pF, 0603 40061-048 1 C2
] Capacitor, 0.1uF, 25V (0603) 30061-042 54 €3-C52,C60-C63
10 | Header, 2xi 63011002 1 2
11___[ Connestor, 2x15 Edge 0-063131-002 1 3
12| Resistor, 33,0003 40122-330 2 RI.R4
13| Resisior, 10k,0603 40122-103 | 23 R2-R3.R5-R22,R24-R25,R94
T4 Resistor, 1K,0603 30122-102 5 R26-R30
15| Resistor, 4.7k,0603 40122472 5 R31-R34,R496
16__| Resistor, 110,0603 10117 19 R36-R43,RA7,R49,R54-R62
17 Resistor, 0,0603 40122-000 1 RA5.R48
18 | Processor, GO960JA 45149-002 0
19| Processor, 80960iD 45149-003 1 (]

20| Programmed Logic 1-048002-005__ |1 U2

2] Programmed Logic - 1-048002-006 1 U3

22| DRAM, 256kxi6 "45099-006 3 T14-U5,U20

23 | _rmgmnmed"mo'_""—""_m PROM (IRSA) 1-048C02-008 | 0

24 PROM (TRA) 1-048C02-010 | | U6

25 imed PROM (ENSA) 1-048002-011 0

26| Programmed PROM (ENA) 1-048002-013 0

| 27 | Oscillator, 32MHz 45116419 1 (V)

28 | Dual4 0 1 MngDemux 0-45208-001 0
29 ] Octal Bus Transceiver, 5oic Wb 45085-245 4 U12-U15
30 | Programmed Logic 1-048002-003 1 U16
31 Programmed Logic 1-048002-004 1 Ul7
32 | Token Ring MAC 0-045217 1 U8

33| Token Ring Accelator 0-045210 1 019

* 34 Programmed Logic 1-048002-007 1 U2i

35| Programmed PROM (TRSB) 1-048002009_ | 0

36| Programmed PROM (ENSB) 1-048002-012 0

37 | Quad2 o | Mux,soic nb 45085-157 1 U233
38 Ferrite Bead, SMT 20110-001 2 Z1-22
39 Label, MAC Address 1-053022-001 1
40 | Label, MAC Address 1-053022-002 0
a1 Label, Serial Number $1043-004 1
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Ethernet Standard Management
Quantity Reference
liem | Doseription Part Number 003 Designation
1 Printed Circult Board, MPM 1-026004-001 1 “‘
2 _Suppont Bracket, Vert. Interconnect 058001-001 I
3 Rivit _ 0-0530 2
a Socket, 32pin PLCC 63068-003 _ 2
5 Connector, 72 pin SIMM _ 7-382487-2 0
3 Shonting Strap 63012100 ]
7 Capacitor, Tantaium, 4.7uF, 3528 | 40062-010 1 Cl
] Capacitor, 47pF, 0603 40061-048 0_
5 Capacitor, 0,1uF, 25V (0603) 40061-042 32 C3-C6.C8-C31.C51-C52, C60-C6)
10__ | Hoader, 2x1_____ 63011002 1 72
11__| Connecior, 2x13 Edge 0-063131-002__| 1 13
12__| Resistor, 33,0603 [ 40122-330 Iz: RI,R4 _
13 Resistor, 10k,0603 22-103 21 | RO-R3.R5-R2ZR44
14| Resistor, 1k,0603 40122-102 0
15__| Resistor, 4.7k,0603 40122472 0
16__| Resistor, 110,0603 40122111 9 R36-R43,R47.R40,R34-R62
17__| Resistor, 0,0603 40122-000 i RS
18| Processor, 60960JA 35149002 1 Ul
19 | Processor, 809601D 45149-003 0
20 | Programmed Logic 1-048C02-005 | 1 [17)
21 Programmed Logic 1-048C02-006 | 1 U3
22__| DRAM, 256kx16 45 1 U5
23| Progmmmed PROM (TRSA) | 1048002008 | 0
24 | Programmed PROM (TRA) 1-048002-010 | 0
25 | Frogrammed PROM (ENSA) 1-048002-011 1 U6
26 | Programimed PROM (ENA) 1-048002-013 ] 0 —
27 | Oscillator, 32MHz 45116419 1 09
28 | Dual 4 1o 1 Mux/Demux 0-45208-001 ] [17]]
29 Octal Bus Transceiver, soic wb 45085-245 0
30 Programmed Logic -003 [}
. 31 Programmed Logic 7048002004 | O
32| Token Ring MAC 0-045211 )
33| Token Ring Accelator 0-045210 0 —
34 | Programmed Logic 1-048002-007 1 U21
35__| Programmed PROM (TRSB) _ 1-048002-009 | 0
36| Programmed PROM (ENSB) 1-048002-012 1 U2
37| Quad 210 1 Mux,soic nb 45085-157 0 .
| 38| Fenrite Bead, SM [20110-001 2 ZI-22
[39 | Labol, MAC Address 1-05302-001__| 0
30 | Label, MAC Address 1-053022-002 1
a1 Label, Serial Number 51043-004 ]
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correspondi ng opening 101, in the correspondi ng base hub 10 and in the
expansi on nodul e 20, by conducting resilient spring clips 106 and 107

di stributed around a periphery of the respective openings 101. The clips
106 and 107 are fabricated of BeCu, for exanple, and engage the conductive
coatings on woraessyesponding interiors of the respective ppdfiRodhss10 and
the expansion nodule 20. Wth refli®nteETBATPEENS, the 1id 23 i's provided
on its underside with projecting flaﬁgesA§ that conpressively engage

correspondi ng clips 107 when the
provi ded further
237 that conpressively engage correspo

101. The lid is

il

A

a correspondi ng openi ng
de with projecting flanges

Ethernel Advanced Management
_ - Quantity Reference
ftem | Description___ _ Part Number 004 Designation
] Printed Circuit Board, MPM 1-026004001__| 1 —
2 Support Bracket, Vert. Interconnect | 058001-001 1
3 | Rwit 0-055054002__| 2
] Socket, 32pin PLCC 63068-003 2
5 _C_onnecto_r., 72 pin SIMM 7-382487-2 1
6 Shorting Strap 63012-1 i
7 Capacitor, Tantalum, 4.7uF, 3528 40062-010 ] Cl
3 Capacitor, 47pF, 0603 40061-048 (]
9 Capacilor, 0.1uF, 25V (0603) (30061042 [ 33 | C3-C6,C8-CIN,Ch1-Co2, Ce0-Co1 ]
10 Hesader, 2x1 63011002 1 2
11 Connector, 2x15 Edge 0-063131-002 1 13
12| Resistor, 33,0603 40122-330 2 RLRA
13 Resistor, 10k,0603 " 40122-103 21 R2-R3 R5-R22,R44
13 sistor, 1,06 30122-102 0
15 Resistor, 4.7k,0603 40122-472 ]
16| Resistor, 110,0603_ 30122-171 ] R36-R43 RA7.R49,R53-R62
17 Resistor, 0,0603 40122-000 0
18 | Processor, 609G0JA 45149-002 0
19 Processor, 8096000 45149-003 1 Ul
20 Programmed Logic 1-048C03-005 1 U2
21 Programmed §ic 1-048C02-006 ] U3
22| DRAM, 256kx16 45099-006 2 U4-Us
23| Programmed PROM (TRSA) | 1-048C02-008 | 0
24| Programmed PROM (TRA) 1-048C02-010 | 0
25 | Programmed PROM (ENSA) 1-048002-011__ [ 0
26 | Programmed PROM (ENA) 1-048002-013 1 U6
27 | Osciliator, 32MHz a5116-419 1 o
28 Dual 4 1o 1 Mux/Demux 0-45208-001 1 U
29 | Octal Bus Transceiver, soic wb 45085-245 0
30 | Progremmea Logic 1-048002-003 0
31 Programmed Logic 1-048002-004 0
32 | Token Ring MAC 0-045211 (]
33 Token Ring Accelator 0-045210 0
34 Programmed Logic 1-048002-007 1 021
35 Programmed PROM (I RSB) 1-048002- 0
36 | Programmed PROM (ENSB) 1-048002-012 0
37 | Quad2 to | Mux,soic nb [ 45085-157 ]
38 Ferriic Bead, SMT 40110-001 F) Z1-22
39 | Labei, MAC Address 1-053022-001 0
40__ | Label, MAC Address 1-053022-002 i
] Labcl, Serial Number 51043-004 1
5
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clips 10 covers a correspondi ng opening 101. A stepped
oul_e.t._.edﬁmuﬁﬂllmﬁ“'lmuﬁer side ofthe |id 23-registers in the.edge of the
corresponti g ‘openi Rg 1. Fasteners 232 are captive on the lid 23 and

renmovably secure in corresponding sockets 233 adjacent to the corresponding

openi ng 101. 23 is nolded, for exanple, of unitary
mat eri al coat‘%aél%élnh#j'ts underside with a conducﬁ gﬂgﬁ atl ng Pﬁ()@{yiﬁﬁ

11 metal . The flanges 236 and 237, befﬁﬂsﬁggfg ANt he

i

1. A network apparatus comprising, a base hub

craus R il

containing a motherboard and active circuitry on
the wmotherboard for operation in a communications
5 network and multiple communication ports connected
to the active circuitry, characterised by; an
expansion module containing additional
communication ports, and an interconnection
mechanism for connecting the additional
10 communication ports and the active circuitry
comprising; an interconnect board mounted on the
first motherboard, an electrical connector on the
interconnect board projecting from the base hub,
and a mating interconnect board on a second
15 wmotherboard projecting from the expansion module
for mating with the electrical connector, the
additional communication ports being on the second
motherboard for connection to the active circuitry.
2. A network apparatus as recited in claim 1
20 wherein, the expansion module is slidable along
tracks on the base hub to prealign and blind mate
the mating interconnect board with the electrical
connector.
3. A network apparatus as recited in claim 1
25 wherein, the expansion module slidably interlocks
with tracks on the base hub to prealign and blind
mate the mating interconnect board with the
electrical connector.
4. A network apparatus as recited in claim 1

30 wherein, the expansion module slidably interlocks
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coat
ext e

Flg

projects to MREI/STt he connector 45 gp
42, when the mating interconnect board

h electrical contact with the clips 106 and 107 to
ﬁ(mgm“‘n gﬂt“s!mel di ng continuously through the clips 106 and 107 and

eovers the correspondi ng opening 101. Wth reference to

2,

the cavity 37 is enci rclﬁ%gyEﬁﬁéggn‘gul ar shroud 95,

t hat

spondi ng i necAOSENRE] -
mates with the correspondi ng

board

connector 45. A raised bridging Hjﬂﬂl”ﬂ,” ts forwardly of the shroud
95. Additional conductive plati e shroud 95 and the bridging
pl ate

10

15

20

25

with tracks on the base hub to prealign and blind
mate the mating interconnect board with the
electrical connector, and latches restrain the
expansion module from movement relative to the base
hub when the mating interconnect board and the
electrical connector are mated.

5. A network apparatus as recited in claim 1
wherein, the interconnect board is removably
connected to the motherboard for replacement with
an upgrade interconnect board.

6. A hub for a communications network
comprising:

a base hub containing a motherboard,

multiple communication ports and a circuitry
for operation in a communications network on the
motherboard,

the communications ports facing an exterior of
the base hub for connection to cables leading to
work station sites, characterised by;

an interconnection board carrying a card edge
connector and circuitry for operation in a
communications network, the interconnection board
being mounted to the motherboard,

an expansion port opening in the base hub,

the card edge connector facing the expansion
port opening for connection to an expansion module
containing both additional communication ports and
a mating interconnection board for connection to

the card edge connector when the expansion module
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nDduIe 20 covers a corresponding opening 101, the
Shl’O | SI vely engage the clips 107 _and the bridging plate
r genaC£oss

t he correspondi ng openlng 101 and conpressively
engage sone of the clips 106. ThenebYEETEARREEEM shiel ding bridges across

t he correspo&ﬂgﬁﬁgﬁgenlng 101 when ﬁﬁ@LA€6Prespond|ng openipegnkddn s

cover ed by a

I on nodul e homn in Figs. 2 and 3,
fasteners 87 project through opeimuﬂm“ m"ﬁ!! gh the bases 12 and 120 of
the respective base hub 10 and ron nodul e 20. The fasteners 87

project through openings 99 in respective notherboards 43. The openings 99

are aligned alogg mounted over the ex i i i
pansion port opening in the
base hub.
7. A hub as recited in claim 6, and further
comprising: conductive clips distributed along the
5 expansion port opening, a removable lid for
covering the expansion port opening, and conductive

shielding on the 1id for connection with the clips.

8. A hub as recited in claim 6, and further
comprising:
10 card guides in the base hub, the card guides

being adjacent the expansion port opening,

a card edge connector on the motherboard
facing the expansion port opening, and

the interconnection board being slidable along

15 the card guides for plugged connection with the
card edge connector.

9. An expansion module for connecting
additional communication ports to a hub of a
communications network comprising:

20 an enclosure coﬁtaining additional
communication ports on a motherboard,

a hub receiving portion on an exterior of the
enclosure, the hub receiving portion being adapted
for mounting to a hub of a communications network,

25 a hub receiving opening in the enclosure,

a mating interconnection board connected to
the motherboard and facing the hub receiving
opening, the mating interconnection board being
adapted for electrical connection with a card edge

30 connector on the hub, when the enclosure is mounted
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res Unltary, col umar support nmenbers 97 are aligned al ong
the[ am Iiﬁﬁﬂlﬂg nd fromthe covers 14 and 140, respectively, of the
bas expansi on nodul e 20. The support nenbers 97 are
hol l ow to receive respective fasteners 87 th are

12 anchor edwb®7AdesT support rrenbamkﬁiETt"!ﬁ%%Et n toget her ptivesdsnpsitite
parts, respectively, of the base huRERPACE

A A

to the hub, whereby the additional communication
ports are connected to communications network
circuitry in the hub.
10. An expansion module as recited in claim
5 8, and further comprising:
the communication ports and the mating
interconnection board mount to a motherboard in the
expansion module, and the motherboard is a
duplicate of a motherboard in the hub. -
10 11. An expansion module as recited in claim
8, and further comprising:
an interconnection board carrying a card edge
connector,
an expansion port opening in the enclosure,
15 the card edge connector facing the expansion
port opening for connection to a duplicate
expansion module containing additional
communication ports and a mating interconnection
board for connection to the card edge connector,
20 when a duplicate expansion module is mounted over

the expansion port opening in enclosure.
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and the expansion nodul e 20. The support nenbers 97 are coated with a
conductive material to provide ground _connestiehrs—for engagenent—wtir—
ground portions of the circuitry fdcn:Ehe fspondi ng not her board 43
near the openings 99 through the TSi{g yg0d 43. Simlarly, as shown in
Figs. 2 and 3, unitary and hol | ow prgj&e | gnment pos 498} ect

i nsi de t he rWQJ#t%BY e bases 12 aliig 5P hase hub 10%%1;}/3&{[61353
expansi on nodul e 20. The al i gnnmeliik 9 e in alignment with wunitary
and hol |l ow colums 47 that project insid€~beside opposite ends of each of
t he openings 101 in the covers 14 and 140 _of the respective base hub 10 and

expansion nodule 20. The hollo allgppnnL.golunns 47 ovi de open
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sockets that fit over the posts 88. The hollow alignnent posts 88 receive

fasteners 89 that pass  through_the alignnent posts-88 and becese anchored

in the colums 47. The alignnent posts 88 and the columms 47 are coated

wi th conductive material to provide ground connections for engagenent wth
ground sections of the circuitry 44 on the notherboard 43 pgipsRAYsi 0

al i gnnment dﬂQPWHW§§ 430 t hrough the not herboard 43. Wth reference to
Figs. 3 and 7, the alignnent posts 88 %Qg in alignment with respective

ali gnment apertures 430 through respecti not her boards 43. The apertures

430 are | ocated adjacent opposite ends of respective connectors 145 on the

not her boards 43. The notherboards 43 are assenbled to respective base hub

10 and expansi on nodul e 20 by registration of the apertures
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expansi on nodul e

registration of the apertures.430 t hrough—t-he—ecort espondi rg—-

13 430 over the alignnment posts 88. Wth respect to the

20,

receptacle 122 for

al i gnnent columms 47 in the expansi on nodul e 20,
recei ving

with the
prealign the posts 131 with the post

%837/}65‘5 posts wth the receptacle 122. The nuaidyagsebAr28r connect

not her board 43,

will

blind matin

board 121
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already will have been attached by fasteners to the base 12 of the
expansi on nodule 20. The fasteners 89 project through the apert-ures 430 to
afichor 1n the alignment columms 47. The fasteners 89 and 87 are self
threading screws, for exanple. As shown in Fig. 3, respective apertures

430, respective allgnnent posts 88 and respective fastengicgnifefrssiend
al ong respe®Q ¥868es 261. Wth reference to Figs. 3 and 7, unitary

Wi th respective colums 47, channel sha card guides 48 are beside
respective openings 101 in the base hub I0 and the expansi on nodul e 20.
The card guides 48 extend | engt hwi se al ong the respective colums 47, from
the respective openings, and fgwar respective connectors 145 on

respecti ve not herboards 43. The ===
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respective connectors 145 face toward respective openings 101. The card

gui des 48 extend fromthe openings 101 to the connector -145. - Wth
reference to Figs. 1, 3 and 7, blind nate connection of respective

I nt erconnect boards 42 will now be described. Respective interconnect
boards 42 are inserted into respective openings 101, by i gqniser2siopposite
edges of th&@#¥P¥onnect boards 42 into and

14 along open ends of the card guides 58, Fig. 3. The card guides 48 are
aligned with respective connectors 145 on
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t he not herboards 43. The card guides 48 align and guide the respective

I nterconnect _boards 42 w thout the _connectors—t4b—betng-vstbte;—t hereby
providing prealignnment of the interconnect boards 42 for blind mating
with the connectors 145. Figs. 3 and 7 show the interconnect board 42
bei ng prealigned by the card guides 48, and partially insep¢tptssshesg t he
channel shap 8933W%7guides 48. Fig 1 shows the interconnect board 42 fully
inserted into the base hub 10 and matind/8ith the correspondi ng connector
145, as shown further in Fig. 5. Addi tional features of the base hub
10 and the expansion nodule 20 will now bg,described. Wth reference to
Figs. 4 and 5, nultiple visual status indiators 50 in the form of LEDs,
for exanple, are

)
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nmount ed on the notherboard 43 and circuitry 44 in the base hub 10, and on
the mating interconnect board 121 and the circuitry 124 for i-ndicating
the operating status of the communication ports 64 and other hub functions.
As known in the industry, the LEDs illumnate to indicate, for exanple,
whet her the comuni cation ports 64 are receiving or transnmpgiiudssnrdsie LEDs
are visible WOYA8xt eriors of the base hub 10 and the expansi on nodul e
20, respectively. As shown in Fig. 789 the base hub 10 conpri ses,
external connections to a power source, for exanple, an AC, three prong,

I nput port 622 and a DC input port 621, both facing an exterior of the base
hub 10 for supplying
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15 electrical power to the notherboard 43 in the base hub 10. The base hub
10 further conprises. a serial port 66 —and a network-backbone—eonnection
port 63, both facing an exterior of the base hub, for exanple, a ring

i n/fout connection, or, alternatively, not shown, an AU port, optionally
for linking the base hub 10 to a |arger area- network. ThepceEinissentkly -44 on
the not her bd¥Pd" ¥ onnect s t he ports 621, 622, 66 and 63 to the active
circuitry 62 that also includes a fan i‘ﬂga known manner . Wth reference
to Figs. 1, 2 and 3, each of the base hub 10 and the expansi on nodul e 20
I's constructed for prealignnment and blind mating of a correspondi ng
connector 45 with a mating interconnect board 121. The
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correspondi ng opening 101 on either the base hub 10 or the expansi on nodul e
20 extends throuagh a rajsed nesa.3l wi-t-h—sl Cpg,d_s_l_d,e_s__ The Cor.-respondi ng
connector 45 and the correspondi ng mating interconnect board 121 mate

al ong an axis of mating that extends through the opening 101 and through
one of the sides of the nesa 31. A raised step 33 circunsgetisRntie ee
sides of theVRE¥M08)  The step 33 is behind a front surface 35. Channel
shaped tracks 36 extend parallel to the98is of mating and al ong two sides
of the raised step 33. The channel shaped tracks 36 have open front ends.
The mesa 31 is between the tracks 36. Wth reference to Fig. 2,
unitary fingers 137 project alopg the&ndersi de of the expansion nodul e

20. The fingers 137 are in an arvaqg:ﬁ%~t of Q&o serlescahat
o

g )
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extend toward one another to define tracks on the expansi on nodul e. A nesa
.receiving cavity 39 is 16 recessed in
t he undersi de between the two series of fingers 137. The nesa receiVing
cavity 39 has sloping sides and an openl side facing toward a rear of the
expansi on nodul e 20. Each COMMUNIQATIONS HETWABH BPPRARATUSeries of fingers

137 extends parappel jhPedifod el ¥es T aBBaklhs " NEEH ML IRI1NO
motherboards, and, more particularly, to a communications
network apparatus with multiple motherboards.

Known apparatus with multiple motherboards, as disclosed
in U.S. 4,401,351, comprises a first motherboard to which is
added a second motherboard having further active éifcuit:y.
According to the known apparatus, the motherboards are in
respective modules, and the motherboards connect to each other
by plugging into oppdsite sides of an electrical connector
that projects into the respective modules.

The present invention relates to the problem of upgrading
a communications network apparatus by providing further
communications ports without 'the expense of adding a
motherboard with further active circuitry. The solution to
the problem resides in the provision of a base hub having a
first motherboard with active circuitry, and an expansion
module having a second motherboard with further communications
ports, which connect to the projecting connector.

According to an embodiment, a communications network
apparatus comprises, a base hub having a motherboard and
active circuitry of a communications network on thé
motherboard, a proiecting connector on an interconnect
board that plugs to the motherboard, and an expansion
module having a second motherboard with additional
communications porté, which connect to the projecting
connector.

Embodiments of the invention will now be described
by way of exawple with;referénce to the accompanying
drawings, according to which;

FIGURE i is an isometric view of a network hub for
use in a communic;tions network and an expansion module,

illustrated with éarts separated from one another;

FIGURE 2 is an isometric view of a bottom side of

the expansion module that is shown in Fig. 1;

FIGURE 3 is an isometric view of the hub as shown.

in Fig. 1., with parts separated from one another; | REPLACEMENT SHEET
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with the corresponding connector 45. The correspondi ng. connector 45 can be
.at an opening 101 in either the base hub 10 or another expansi on nodul e 20.
Both series of fingers 137 are stepped back froma rear of the expansion
nodul e 20, to rest the expansion nodul e upon the base hub prior to

preal i gnnment . Preal i gnment and blind mating is acconplished according
the follow ng procedure. The undersideyof the expansion nodule 20, as
shown in Fig. 1, rests against a corresponding front surface 35 on the
base hub 10, or, FIIGUREha& idselay, side ortirevs pfh @ mprtiem ofudmace 35 on anot her
expansi on nmpdul e 20. The, expaniion nodul.e iis nmoved parallel .to an Y-axis,

causi ng t he WAtEOEOTMSG QR MRFRAR by W G BAY igin Fhehter and slide
al ong reSpe%EéF\é%in@Piﬁﬁacﬁﬁ:e \ﬁ';l'}(ah: tite dHARKSHehigned by the series of

fingers 137 1n respective tracks 36, the expansion nodule 20 is restrained
fron1anenent palFAGURE 5 is a side view of an interconnection
mechanism comprising, the portion -as shown in Fig. 3 and
another portion that is inside the hub shown in Fig. 1;

FIGURE 6 is an isometric view of a bottom side of
the hub that is shown in Fig. 1;

FIGURE 7 is a view similar to Fig. 3, with parts
cut; -

FIGURE 8 is an isometric view of an underside of a
lid; and

FIGURE 9 is a view similar to Fig.'L, with the
expansion module stacked against the base hub and
interlocked to resist movement parallel to three
orthogonal axes.

With reference to Fig. 1 a network apparatus
comprises, an enclosure in the form of a base hub 10 and
an enclosure in the form of an expansion mbdule 20.

As shown in Fig. 7, the base hub 10 encloses a
motherboard 43 fabricated as a circuit board, with
conventional conducting.paths on the circuit board
forming electrical circuitry 44 on the motherboard 43.
With reference to Figs. 3 and 5, mounted on the
motherboard 43 in the base hub 10 are electronic circuit
components and the power supply comprising active
circuitry 62, shown diagrammatically, including a power
source, for operation in a communications network. For
example, the network may require the active circuitry 62

to be compatible with an Ethernet system or, instead,
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to the X-axis and parallel to the orthogonal Z-axis. The expansion nodul e
.20 in the tracks 36 prealigns the mating interconnéct board 121 and the
correspondi ng connector 45 along the axis of nmating. Wen the expansion
nodul e 20 is noved to cover the opening 101, the mating interconnect board
121 and the correspondi ng connector 45 are prealigned and blind mated,
meani ng, that they are allgned along

3
e L R eags RS, op L B B

the circuit components comprising the active circuitry
62 are conventional and known in the industry.

Also mounted on the motherboard 43 in the base hub
10 are multiple electrical connectors known in the
industry and comprising, multiple communication ports
64, Figs. 3 and 6, facing an exterior of the base hub 10
for connection to cables extending from various office
equipment located at various work sites. The known use
of the communication ports 64 in a communications
network will now be described. For example, various
office equipment, located at vérious work sites near the
base hub 10, have electrical cables that plug into
respective communication ports 64 to link the office
equipment to the base hub 10. The base hub 10 embodiés
the known active circuitry 62 that electfonically links
each of the communication'ports 64 to the network. The
circuitry 44 on the motherboard 43 in the base hub 10
connects the active circuitry 62 with the communication
ports 64. The active.circuitry 62 on the motherboard 43
in the base hub 10 links together the network circuitry
and the multiple communication ports 64 to comprise a
communications network for the various office equipment
that have electrical cables that plug intofrespective
communication ports 64. The various office equipment
become linked to the network to communicate with one
another over the network. |

The base hub 10 provides a communications network
of least expense and a limited number of communication

"ports 64 to link together a limited number of work sites
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‘are resiliently pivotable on strap like hinges unitary with the expansion
nodul e 20. A tip on each of the latches 38 is aligned with a correspondi ng
series of fingers 137. Wth reference to Fig. 1, the tips of the |atches
38 will enter corresponding |latch receiving cavities 360 in respective
tracks 36 to lock the latches 38 in thi tracks 36. The expansi on nodul e 20
then becones interlocked from novenent “parallel to the three ort hogona

axes, the X-Axis, the Z-axis e | at.ches have handl es
that are mardda®y G%S'I tA°§d “l?@' FY44Sg (Tl}i’etllFéﬁt’]ﬂtl(? |31“°‘v(?ta § &S 38 and
unhook t hemfJomd R %ﬁqc@u'twa%gﬁ%v}shqn nd es of the
| at ches 38 occurs |n direction as pulling o he éXpansidn nodul e
20 t o cause needding addltlonal communication ports 64.

interconnection mechanism 16, as shown in Figs. 4 _and 5,

is provided for adding the additional communication

ports 64. For example, a portion of the interconnection

mechanism 16 is in the base hub 10. As shown in Fig. 1,

the base hub 10 is provided with an expansion port

opening 101. Exposed at the opening is a portion of the

interconnection mechanism 16 comprising, a circuit board

in the form of an interconnect board 42 and an

electrical connector 45 on the interconnect board 42.

With reference to Fig. 3, the interconnect board 42 is

fabricated as a circuit board, with conventional

conducting paths on the circuit board forming

electrical circuitry 41. For example, the connector 45

comprises a conventional card edge connector having

electrical contacts that connect with the circuitry 41,

Fig. 7, on the interconnect board 42. The circuitry 41

extends to an edge 142 on the interconnect board 42.

The circuitry 41 at the edge 142 removably plugs into an

electrical connector 145 mounted on the motherboard 43

in the base hub 10.

For example, the connector 145 comprises a

conventional card edge connector héving electrical

contacts that frictionally engage the circuitry 41 at

the édge 142 on the interconnect board 42. The

electrical contacts connect with the electrical

circuitry 44, Fig. 7, on the motherboard 43: Thus, the

interconnect board 42 and tﬁe electrical connector 145
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of the expansion nodul e.slidably along the tracks 36. An advant age of

. the invention resides in an interconnection nmechanismfor adding additional
comuni cation ports to a network hub, so that the hub can serve an

i ncreased nunber of conmunication ports. O her enbodi nents and

nodi fications of the enbodi nent described are intended to be covered by the
spirit and scope of the appended cl ai ns.

18 are constructed for disconnect mating to interconnect

electrically the circuitry 41 on the interconnect board
42 and the circuitry 44 on the motherboard 43 in the
base hub 10.

For example, a portion of the interconnection
mechanism 16 is in an expansion module 20. With
reference to Fig. 2, a bottom side of the expansion
module 20 is provided with a hub connection cavity 37 at
which projects another portion of the interconnection
mechanism 16 comprising, a mating interconnect board
121. The mating interconnect board 121 is exposed at
the cavity 37 for disconnect mating with the connector
45 and the interconnect board 42. The interconnect
board 42 and the connector 45 are exposed at the opening
101 for disconnect mating with the mating interconnect
board 121. When the expansion module 20 is stacked _
against the base hub 10, Fig. 9, the 5ottom side of the
expansion module 20 covers the expansion port opening
101. An edge 123 on the mating interconnect board 121
removably inserts into the connector 45.

The mating interconnect board 121 is fabricated as
a circuit board with conventional conducting paths that
form electrical ciréuitry 124, Fig. 2, on the mating
interconnect board 121. The circuitry 124 extends to
the edge 123 on the mating interconnect board 121. The
circuitry 124 at the edge 123 of the mating interconnect
board 121 becomes inserted into the. connector 45. Thus,
the mating interconnect board 121 mates with the

electrical connector 45 to interconnect electrically the
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Token Ri ng Standard Managenent Quantity

.Reference Item Description Part Nunber -001
Designation 1 Printed Crcuit Board, MM 1-026004- 001 2

Support Bracket, Vert. Interconnect 058001-001 1 3 Rivit

0- 055054- 002 2 4 Socket, 32pin PLCC 63068- 003 2
5 Connector, 72 pin SIMM 67- 382487 2 06 Shorting

Strap

aC|tor Tantalun1 4. 7uF,

63012- Ca
3528 a00a@iEAwitry 124 on”the aging 1%%5%?%? t dpard ool an

40061- 048 25) (0603)

40061- 042 °P© Jigpuitry 455 c%’?élﬁe SaPesS et %ﬁ‘gd%réyle

63011- 002 With referdrcd lto Kbinetf othe 2kitefeppenection

0-063131-002 J3 12 Resj stor, 33,0603

40122-330 mechanism 16 furghew qoNPrigfes| A Firawit deeard in the
40122-.103 4 esi stor, 1k, 0603
40125 105 Eorm & a secongibtnlihckra g, Tor Hd £"7’k°’8)

40122- 472 commuﬁicatlon p&Bds B4, ddéntdéd oﬁ%ﬁhétééeoﬂdfhéﬁiék

40122- 111 R36- R43, R47, R49, R54- R62 17 Re5|stor 0 0603
40122-000 43. the add1t1¢§a¥mgpmm@n1catlon ports €4 are

duplicates of the communication ports 64 described in
conjunction with the motherboard 43 in the base hub 10.
The additional communication ports 64 are mounted in
the same positions with respect to the duplicate
motherboard 43 Ehat the corresponding communication
ports 64 are mounted with respect to the motherboard 43
in the base hub 10. The respective motherboards 43
receive the corresponding communication ports 64 in the
same places on the respective motherboards.  The
additional communication ports face an exterior of the
expansion module 20 for connection to cables extending
from various office equipment at various work sites.

An electrical connector, for example, a
conventional post header 130, is mounted on the
underside of the second motherboard 43. The
conventional post header 130 mates with an electrical
connector in the form of a post receiving receptacle 122
mounted on the mating interconnect board 121.

For example, the post header 130 has corducting
posts 131 that project through the second motherboard
43. For example, the post receiving receptacle 122
contains electrical contacts that frictionally engage

the conducting posts 131 that project from the post
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18 Processor, 60960JA 45149-002 1 u 19

.Processor, 80960JD 45149- 003 0 20 Programmed Logic
| - 048C02- 005 1 U2 21 Programed Logic

| - 04C02- 006 1 us 22 DRAM 256kx16

45099- 006 2 us, U20 23 Programmed PROM ( TRSA)

| -048C02- 008 1 U6 24 Progranned PROM ( TRA)

1-048002- 019eadéQ 350 RO ATRY REIMIINSts on _the pds¥48002-011 26
Programed PROM ( E 1-048002- 013 0 27 Cscillator, 32MHiz
45116-419 recelvhng receptddle?822 en@ageztha)élédn#immMXc1rcu1try
0-45208- 001 02 Octal Bus Transceivyer, soic wb 45085- 245 4
Ul2- U15 30 124 prg ingyiinterconnect board Igdsn02- 003 1

Ul 31 Pr ogr Iy < Ui7
32 Token R %g%%&%‘f m°therb°ar%-4o34§%1%%2°£9edq as ‘a uls 33

Token Ring AdeetdtOboard, with cohvddfidbhal condurtithg patfi®osnerd Logic
1- 048002- 007 1 U21 35 Progr anmed PROM ( TRSB)
1- 048002- 00gircuit board fouymdngg additposs eﬁﬁmtdlqw@\ﬁqtmsa

1- 048002- 012 to I~ 45085-157 1
23 38 E&FFF‘?“:% 44 géw#‘ Wbt a1 zfr?rilo Thr, additicns €6 71-72
39 LabekheMaGeddiR&Y circuitry 44 brDTHR Eddnd métﬁgkboar&ab§| MAC

Addr ess 1- 053022- 002
link the additional communlcatlon ports 64 with
respective posts 131 on the conventional post header
"130. The circuitry 44 on both the motherboards 43 are
duplicates of one another. Some of the circuitry 44 is
unused, depending upon which of the motherboards 43 is
being constructed. For example, the circuitry 44 for
interconnecting the active circuitry 62 including the
power supply and other components of the network
electronics on the motherboard 43 in the base hub 10 is
present and unused on the motherboard 43 in the
expansion module 20 that is constructed without the
selected components of active circuitry 62. Further,
for example, the portions of the circuitry 44 for
interconnecting the post header 130 with the édditional
communication ports 64 is present and unused on the
motherboard 43 in the base hub 10 on which the active
circuitry 62 is present. Additional components of the
network electronics may be on the motherboard 43 in the
expansion module that are not present on the motherboard
43 in the base hub 10. Such additional components can
be interconnected by circuitry on the motherboard 43

that is unused on the motherboard 43 in the base hub 10

e 1 b 3 8 38
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41 Label , Serial Number 51043- 004 1

.19 T Token Ri ng Advanced Managenent
Quantity Ref erence Item Description Par t
Nunber -002 Designation 1 Printed Crcuit Board, MM
1- 026004- 001 12 Support Bracket, Vert. Interconnect 058001-001 1
3 Ri vit 8- 055054- 002 2 4 Socket ,
1;_22;3245%_(2% Wlth re Oxﬁégngeog’to Figs. 45 and é:oné."eccggrrmect n?lt?lnsglgw

of the second motherboard 43 with the motherboard 43
will now be described. The motherboard 43 having the
active circuitry 62 is provided with the connector 145
and the interconnect board 42 and the connector 45. The
second motherboard 43 without the active circuitry 62 is
provided with the post hgader 130 and the receptacle. 122
and the mating interconnect board 121. When the mating
interconnect board 121 is disconnectably mated with the
connector 45, the additional communication ports 64 on
the second motherboard is added to a communications
network being served by the active circuitry 62.

A lid 23,'Figf 3, is constructed to removably cover
the expansion port opening 101.in the base hub 10. The
1id 23 is removable from the opening 101 to permit

" interconnection of the portion of the interconnection
mechanism shown in Fig; 4, with the remainder of the
interconnection mechanism, as shown in Fig. 5. The 1lid

) 23 is replaceable over a duplicate opening 101 in the
expansion module 20, Fig. 1. The duplicate opening 101
in the expansion module 20, when uncovered by removal of
the 1lid 23, permits the addition of additional '
communication ports 64 by stacking another duplicate
expansion module 20. For example, with reference to
Fig. 4, a duplicate connector 145 is mounted on the
second motherboard 43. Another interconnect board 42
having a corresponding connector 45 -thereon, is
removably connected with the connector 145 on the second
motherboard 43. The duplicate connector 45 and the

accompanying interconnect board 42 are exposed at the
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6 Shorting Strap = 63012- 102 - 17 Capaci t or,

. Tantalum 4. 7uF, 3528 40062- 010 1 Cl 8 Capaci tor, 47pF
0603 40061- 048 1 C2 9 Capacitor, O.luF, 25V
(0603) 40061- 042 54 C3-C52, C60- C63 10 Header, 2xI
63011- 002 I J2 11 Connector, 2xI5 Edge
0- 063131- 002 1 J3 12 Re8i stor, 33,0603
40122- 330 duplibate opeangF%bﬂiEor Gensnetioion 1WktA6@3duplicate

40122- 103 -R3, R5- R22, R24- R25, R44 14 Resi stor, 1k, 0603
40122- 102 expansﬁlon modumaszeo 1Ehus, Hehe siptergonpegbign

40122-472 e 0, 0603 '
40122-111 me"ha%b"sm 16 1%5%%""%% ‘%e‘gbh%‘i %@i%c’néilqesi stor, 0,0603
40122- 000 1nteﬁbonnect bdihed B d¥d an PAGELSE6Mal 6688RAdAtor 45
45149- 002 19 Processor, 80960JD 45149- 003 1
Ul 20 p”ﬂ;xghngﬁquﬁcthe expan51on modubeigZW2fopsadding another\2 21

Pr ogrammed Lo 48C02- 00 1 U3 22 DRA
D58k 16 Sbdhsion m°d‘h]5%9?9°'oo€° example, by stagkipg go 23 M

Programred R i(cHRNexpansion méd&ﬂ@qgg 1nst fhé4expan éggranned PROM

(TRA) ' 1- 04SC02-010 Pr ogramme ROM ( ENSA)
1- 048002- 01module 280 thatPrmgrsimmnl RRCN.Q‘ENAQ and 2. 1- 048002- 013 0
27 Gscil lator,_ 32MHz 45116- 419 1 U9 28

Dual 4 to | Mux/ Ifé‘ﬁ.}'k 1nterconnqpta%r@0@_2 at beast in the base hub
) 10 is removable from a corresponding connector 145 to be

replaced by an upgrade interconnect board 42 having
thereon upgrade circuitry, for gxample upgrade network
management circuitry. The circuitry is known in the
industry but has been relocated to appear on the
interconnect boards 42. The network management circuitry
comprises circuit components having the électpical
values identified in tables that are appended herein.
According to the tables, a number of different upgrade
interconnect boards 42 can vary in construction
according to the seléction of components organized
according to the tables.

Aé shown in Fig. 3, the enclosure of the base hub
10 is bipartite, and comprises, a hollow base 12 and a
hollow cover 14 that are assembled together to enclose
the interconnection mechanism. For example, the base 12
and cover 14 aré molded of plastics material that is
conductive on the inside surfaces for electrical
grounding and RF and EMI shielding. The plastics
material itself may be conductive, or rendered

conductive by being plated with a conducting coating of
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29 Cct al

Bus Transceiver, soic wb 45085-245 .4 Ul2- Ul5 30
-Programmed Logic 1-048002- 003 1 Ul 31
Programmed Logic 1- 048002- 004 1 Ul7 32
Ri ng MAC 0- 045211 1 ul8 33 Token.Ri ng
Accel at or 0- 045210 1 Uul9 34 Programmed -Logi c
1- 048002- 007 1 u21 35 Pnogr ammed PROM ( TRSB)

1- 048002- 009

37 Quad

Ferrite BeadyneMlyp
Label , MAC Address

QeFa? ggu}ngs?&gggggnggcgﬁﬁg%%gi g%ly, the T%E?osureug

ansion moduli4géég§gg%8art1te, and comgg Fég 3

1- 053022- 002mold8d4lhollowabake B20i ahdNankeided, hollow5é6#6r0ﬂ40

that are conductive on interior surfaces, and that are
assembled together to enclose the_portion of the
interconnection mechanism as shown in Figs. 2 and 4.

Air vents 67 are provided by small apertures through the
base hub 10 and the expansibn module 20.

Additional RF and EMI shielding is provided at each
corresponding opening 101, in the corresponding base hub
10 and in the expansion module 20, by conducting
resilient spring clips 106 and 107 distributed around a
periphery of the respective openings 101. The clips 106
and 107 are fabricated of BeCu, for example, and engage
the cbnductive coatings on the corresponding interiors
of the respective base hub 10 and the expansion module
20. With reference to Fig. 8, the lid 23 is provided on
its underside with projecting flanges 236 that
compressively engage corresponding clips 107 when the
lid 23 covers a corresponding opening 101. The 1lid is -
provided further on its underside with projecting
flanges 237 that compressively engage corresponding
clips 106 when the lid 23 covers a corresponding opening
101. A stepped outer edge 231 on the underside of the
1id 23 registers in the edge of the corresponding
opening 101. Fasteners 232 are captive on the 1lid 23
and removably secure in corresponding sockets 233
adjacent to the corresponding opening 101. The 1lid 23
is molded, for example, of unitary plastics material

coated on its underside with a conducting coating 230 of

48002?0%2
38

AC Address
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20
.Et hernet Standard Managenent

Quantity Ref erence Item Description Par t
Nunber - 003 Designation 1 Printed G rcuit Board,
MPM 1- 026004- 001 1 2 Support Bracket, Vert. Interconnect
058001-001 3 Ri vit 11 0- 055054- 002 2 4
Socket, 32pinatBLCC The flanges @3@6&rd0237, beiny dpated GRiMIectRE, 72 pin
SI MM 7-382487-2 0O 6 Shor't | ng Strap

63012 102 coating 230, s@ab;msﬂbﬁlep&mwa}mcantnqt w548 the 4gbiPs 010

C aCIt F, .0603 40061-048 0O 9
CapaC|tor éoﬁuﬁndzgggag 6§§fq§&5al shielding continuously

C3- C6, C8- C3éh§5&?ﬁ5%heC@Q1§@l10%0and HeAdenda Phk 1id 23 that covers
63011- 002 J2 11 Connect or, 2x15 Edge

0- 063131- 00Rhe ¢orresponding3op2ningRadilst oMitdB3 WHFrence to Fig.
40122-330 2, thg cavity 37R%éRincircled by a rectangular shroud
95, that projects to receive the connector 45 on a
corresponding interconnect board 42, when the mating
interconnect board 122 mates with the corresponding
connector 45. A raised bridging plate 96 projecﬁs
forwardly of the shroud 95. Additional conductive
plating 230 is on the shroud 95 and the bridging plate
96. When the expansion module 20 covers a corresponding
opening 101, the shroud 95 will compressively engage the
clips 107, and the bridging plate 96 will bridge across
the corresponding opening 101 and compressively engage
some of the clips 106. Thereby, RF and EMI shielding
bridges across the corresponding opening 101 when the
corresponding opening 101 is covered by an expansion
module 20.

' As shown in Figs. 2 and 3, fasteners 87 project
through openings 77 throﬁgh the bases 12 and 120 of the
respective base hub 10 and expansion module 20. The
fasteners 87 project through openings 99 in respective
motherboards 43. The openings 99 are aligned along
respective axes 98. Unitary, columnar support members
97 are aligned along the axes 98 and depend from the
covers 14 and 140, respectively, of the base hub 10 and
the expansion module 20. The support members 97 are

hollow to receive respectivé fasteners 87 that are
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13  Resistor, 10k, 0603 40122- 103 21

-R2-R3, R5- R22, R44 14 Resi stor, 1k, 0603 40122-102 0 15
.Resi stor, 4.7k, 0603 40122-472 0 16 Resi stor, 110, 0603
40122- 111 19 R36- R43, R47, R49, R54- R62 17 Resi stor, 0, 0603
40122- 000 1 R5 18 P:l cessor, 60960JA

45149- 002 1 Ul 19 Précessor, 80960JD

45149- 003 Progranmed Lo 1- 04 C02 005

w2 21 P@d’@%?é’d inpgihe s stpport '“e“g’ersl SJagGFefGen togethe U3 22
DRAM 256kx 4

Programed %%&/Ib(lﬁfg&)lte par_ts, ?%ié&%g‘v&}g' Ofl0 tf‘f baseP:t%lg?rzginqmd PROM
(TRA) and tHM&GHAHEIdn mddwlz 20. Progr auppdrRReMn=SA)97 are

1- 048002- 011 1 U6 26 Programmed PROM ( ENA)

1-048002- owoate@i aith aomnd%t@*fe yapgrial to provide grpymdiig 1

w9 28 Dual &9 I Uil 29
Cctal Bus Tr Eﬁ‘é‘c t\?'eo S 0| % Wagfgﬁ?g é"ﬁ% %%Ql%é)%értloﬁ% orfartr:ngd Logi c
1- 048002- 003:1rc1ﬁt3.’é/ 44 JH AHABHRG-depdir@in motherboard 143041%%&2 004 0

32 Token Ri ng 0- 045 0 33 Token Ri ng

Accel ator the opemrxgs)@zmrough thep n@ztherbqarr@gr‘l@mre@mu@aorly,

i 832883 88;-715 sh@wn in 1=‘J.g%21 235and 3 Pruo rt%ngym%nﬁgwl(low [)ro:]ectlng
alignment posts 88 project inside the respective bases
12 and 120 on the base hub 10 and the expansion module
20. The alignment posts 88 are in alignment with
unitary and hollow columns 47 that project inside beside
opposite ends of each of the openings 101 in the covers
14 and 140 of the respective base hub 10 and expansion
module 20. The hollow alignment columns 47 provide open
sockets that fit over the posts 88. The hollow
alignment posts 88 receive fasteners 89 that pass
through the alignment posts 88 énd become anchored in
the columns 47. The alignment posts 88 and the columns
47 are coated with conductive material to provide ground'
connections for engagement with ground sections of the
circuitry 44 on the motherboard 43 adjacent to alignment
apertures 430 through the motherboard 43.

With reference to Figs. 3 and 7, the alignment
posts 88 are in alignment with respective alignment
apertures 430 through respective motherboards 43. The
apertures 436 are located adjacent opposite ends of
respective connectors 145 on the motherboards 43. The
motherboards 43 are assembled to respective base hub 10

and expansion module 20 by registration of the apertures
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36; - Programmed PROM ( ENSB) 1- 048002- 012 - 1 _ u22 37 :
-Quad 2 to 1 Mux,soic nb 45085- 157 0 38 Ferrite Bead, SMI

40110-001 2 Z1-72 39 Label , MAC Address

1- 053022- 001 0 40 Label , MAC Address 1- 053022- 002 1
41 - Label, Serial Nunber . 1351043- 004 1

21

430 over the alignment posts 88. With respect to the
expansion module 20, registration of the apertures 430,
through the corresponding motherboard 43, with the
alignment columns 47 in the expansion module 20, will
prealign the posts 131 with the post receiving
receptacle 122 for blind mating of the posts with the
receptacle 122. The mating interconnect board 121
already will have been attached by fasteners to the base
12 of the expansion module 20. The fasteners 89 project
through the apertures 430 to anchor in the alignment
columns 47. The fasteners 89 and 87 are self threading
screws, for example. As shown in Fig. 3, respective
apertures 430, respective alignment posts 88 and
respective fasteners 89 extend along respective axes
261.

With reference to Figs. 3 and 7, unitary with
respective columns 47, channel shaped card guides 48 are
beside respective openings 101 in the base hub 10 and
the expansion module 20. The card guides 48 extend
lengthwise along the fespective columns 47, from the
respective openings, and toward the respective
connectors 145 on respective motherboards 43. The
respective connectors 145 face toward respective
openings 101. The card guides 48 extend from the
openings 101 to the connector 145.

With reference to Figs. 1, 3 and 7, blind mate
connection of respective interconnect boards 42 will now
be described. Respective interconnect boards 42 are
inserted into respective openings 101, by inserting

opposite edges of the interconnect boards 42 into and
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Et her net Advanced Managenent

“Quantity Reference Item Description Par-t
Nunber -004 Designation 1 Printed Crcuit Board, MM
1- 026004- 001 12 Support Bracket, Vert. Interconnect 058001-001 1 3
Rivi t 0- 0550%4- 002 2 4 Socket, 32pin PLCC
63068- 003 25 Connector, 72 pin.SIMM 7-382487-2 "2 6

Shorting Str ﬁ%n&daéazerbleondi of tqgém%ﬁjt?éuides ha Fl(% Capaci 19%6% tatum

4. 7uF, 3528 Capaci t 47p

40061- 048 guiddb %8 ardaibigried ,wﬂ:l'illfes;%tl(v%(lﬂjnnedm%l. -10¢R on 32
.C3- C6, C8- C31, C51- C52, C60- C61 10 Header, 2x1 .

63011-002 the nptherboardsz 4131 Tr@mmd (9111‘356159:86(?@'@-91’1 and guide

0-063131-00

.40122- 330 The ’”fSPeCtl"e r%f‘tﬁ %‘mec r&ldﬁ%?

40122-103 conne?étors 145 %1% R%.méq‘l‘{:h]e%eby &%\&tﬂn 1k 0603
40122-102 15 Resi stor, 4.7k,0 40122-472 0 16
Resi st or, Lprdkﬂrgnment of thezﬂhmﬁrcbnnect boargls 42 for blind

R36- R43, R47 R49, R54- Rg2 17 Resi st or, 06Q3 401 2- 000

0 18 Pr oddd "6’5'36 }E’ connectors ]ifﬁ % . 3 anqgy 7 ghow essor,

80960JD 1nterconﬁgg€“%é§¥h 42 beihg preallgﬂéh by the card

guides 48, and partially inserted along the channel
shaped card guides 48. Fig 1 shows the interconnect
board 42 fully inserted into the base hub 10 and mating
with the corresponding connector 145, as shown further
in Fig. 5.

Additional features of the base hub 10 and the
expansion module 20 will now be described. With
reference to Figs. 4 and 5, multiple visﬁal status
indicators 50 in the form of LEDs, for example, are
mounted on the motherboard 43 and circuitry 44 in the
base hub 10, and on the mating interconnect board 121
and the circuitry 124, for indicating the operating
status of the communication ports 64 and other hub
functions. As known in the industry, the LEDs
illuminate to indicate, for example, whether the
communication ports 64 are receiving or transmitting.
The LEDs are visible at the exteriors of the base hub 10
and the expansion module 20, respectively.

As shown in Fig. 6, the base hub 10 comprises,
external connections to a power source, for example, an
AC, three prong, input port 622 and a DC input port 621,
both facing an exterior of the base hub 10 for supplying
REPLACEMENT SHEET

24 APR 1998




20 Progranmed Logic 1- 048C02- 005 w2 21

.Programmed Logic 1- 048C02- 006 I U3 22 DRAM
256kx16 45099- 006 2 -5 23 Pr ogr ammed
PROM ( TRSA) 1- 048C02- 008 0 24 Programmed PROM ( TRA)

1- 048C02- 010 0 25 Programed P ( ENSA) 1- 048002- 011 0 26
Progranmed PROM ( ENA) 1-048 -013 1 ue 27

Osci |l | at or, Satrical power to4elid 6mdti®erboardl143 in the bas28hub Dual 4

to | Mux/ De 0-45208- 001 1 ] Ull 29, Cct al Bus
Transcei ver ?Hg'oi Ih bﬁ%%SISu?}Q@SO Purt@eléocmnpﬁ'%ﬁ?anﬁeaeEégﬂ.—cport 66

1-048002- 00 agg%rq% | s : - P48 =004 0 32
Token Ri ng ?I\?lﬁl‘fc(:i % Hetwork A - Id-g%ﬁeCtlon p%r%SGS' ﬂfggéngglgﬁagmcel at or
0- 045210 an exteédior &F oghiarivese Lloghe for example, a i%ﬁgg@ﬁ?ogg7 1

U21 35 Progranmed PROM ( TRSB) ) 1- 048002- 009 _
Pr ogr ammed PROEEHon, or, altergaigipelylmot shgwn, amuAdI2povtl Mix, soic
nb 4 - 157 . Ferrite Bea 40110- 001
2 _ z%%%%lly L%%"e?l,ﬁﬁﬁd‘%d%ﬁ%s’%ase Bb o 3. 4839958852 0 40

Label, MAC Adshwestk. The circuitrPS8D2¢n 09¢e mothddboar&dhs! . Seria
Nunber 51043- 004
connects the ports 621, 622, 66 and 63 to the active
circuitry 62 that also includes a fan in a known manner.

With reference to Figs. 1, 2 and 3, each of the
base hub 10 and the expansion médule 20 is constructed
for prealignment and blind mating of a corresponding
connector 45 with a mating interconnect board 121. The
corresponding opening 101 on either the base hub 10 or
the expansion module 20 extends through a raised mesa 31
with sloped sides. The corresponding connector 45 and
the corresponding mating interconnect board 121 mate
along an axis of mating that extends through the opening
101 and through one of the sides of the mesa 31. A
raised step 33 circumscribes three sides of the mesa 31.

The step 33 is behind a front surface 35. Channel
shaped tracks 36 extend parallel to the axis of mating
and along.two sides of the raised step 33. The channel
shaped tracks 36 have open front ends. The mesa 31 is
between the tracks 36.

With reference to Fig. 2, unitary fingers 137
project along the underside of the .expansion module 20.
The fingers 137 are in an arrangement of two series that
extend toward one another to define tracks on the

expansion module. A mesa receiving cavity 39 is
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22 CLAI V5: 1. A conmmuni cations network apparatus conprises, a base hub
-(10) having a first notherboard (43) with active circuitry-(62) of a .
.comruni cati ons network, characterised by; a projecting connector (45).
on an interconnect board (42) that plugs to the first notherboard (43), and
an expansi on nodul e (20) having a secogg nmot her board (43) with additional
communi cations ports (64), which conne to the projecting connector (45).

2. A communications, network a araa%g as recited in claim1, and further
char act eri séPH;55¢h el R cn et o e eed i TP SHoLER Q421) t hat

plugs into tffgers 137. The mesa receiving cavity 39 has sloping

' sides and an open side facing toward a rear of the
expansion module 20. Each of the tracks defined by the
series of fingers 137 extends parallel to the axis of
mating for when the mating interconnect board 121 mates
with the corresponding connector 45. The corresponding
connector 45 can be at an opening 101 in either the base
hub 10 or another expansion module 20. Both series of
fingers 137 are stepped back from a rear of the
expansion module 20, to rest the expansion module upon
the base hub prior to prealignment.

Prealignment and blind mating is accomplished
according the following procedure. The underside of the
expansion module 20, as shown in Fig. 1, rests against a
corrésponding front surface 35 on the base hub 10, or,
alternatively, a corresponding front éurface 35 on
another expansion module 20. The expansion module is
moved parailel to an Y-axis, causing the tracks defined
by the series of fingers 137 to enter and slide along
respective tracks 36. With the tracks defined by the
series of fingers 137 in respective tracks 36, the
expansion module 20 is rest:ained from movement parallel
to the X-axis and parallel to the orthogonal Z-axis.

The expansion module 20 in the tracks 36 prealigns the
mating interconnect board 121 and the corresponding
connector 45 along the axis of mating. When the
expansion module 20 is moved to cover the opening 101,
the mating interconnect board 121 and the corresponding

connector 45 are prealigned and blind mated, meaning,
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proj ecting connector (457. 3. A communi cations .networ k apparatus as
‘recited in claim1l or 2, and further characterised by; the second .
not herboard (43) having a board (121) that plugs into the projecting
connector (45), and the base hub (10) having tracks (36) along which the
expansi on nodul e (20) noves to plug tiw board (121) into the projecting

connector (45). 4. A communi cations network apparatus as recited in
claiml, 2 wmhat WirRieidre (416 gridErLIBHE CihdDAr gk {420 £ hagt B8y 1 ¥8AChyeUi try
t her eon. 5. A communi cati1ons network apparatus as-recited in claiml,

2, 3 or 4 wiatEd tagethen eriddmuctbesing din 42)ew! ugs into a connector (145)
on the first nntgﬁk.é%% é;gﬁde éo Fig. 2, hook shaped latches 38
are resiliently pivotable on strap like hinges unitary
with the expansion module 20. A tip on each of the
létches 38 is aligned with a corresponding series of
fingers 137. With reference to Fig. 1, the tips of the
latches 38 will enter corresponding latch receiving
cavities 360 in respective tracks 36 to lock the latches
38 in the tracks 36. The expansion module 20 then
becomes interlocked from movement parallel to the three
orthogonal axes, the X-Axis, the Y-Axis and the Z-axis.
The latches 38 have handles that are manually deflected
by pulling on them to pivot the latches 38 and unhook
them from the cavities 360. Continued pulling on the
handles of the latches 38 occurs iﬁ the same direction
as pulling on the expansion module 20 to cause removal
of the expansion module slidably along the tracks 36.
An advantage of the invention resides in an
interconnection mechanism for adding additional
communication ports to a network hub, so that the hub
can serve an increased number of communication ports.
Other embodiments and modifications of the
embodiment described are intended'to be covered by the

spirit and scope of the appended claims.
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23 6. A hub for a.communications network conprising: a base
"hub contai ning a not her board, mul tiple comuni cation ports and a
circuitry for operation in a communications network on the notherboard,

t he conmuni cations ports facing an exterior of the base hub for connection
to cables leading to work station sites,lscharacteri sed by;

“Token Ringilandard Management
Quantity Reference
Item | Description . Part Number -001 Designation
1 Printed Circuit Board, MPM 1-026004-001 1 —
2 Support Bracket, Vert. Interconnect | 058001-00 1 1
3 Rivit 0-055054-002 2 -
4 Socket, 32pin PLCC 63068-003 2
5 Connector, 72 pin SIMM 7-382487-2 0
3 Shorting Strap 63012-102 1
7 Capacitor, Tantalum, 4.7uF, 3528 | 40062-010 1 Cl1
3 Capacitor, 47pF, 0603 40061-048 1 c2
9 Capacitor, 0.1uF, 25V (0603) 40061-042 54 C3-C52,C60-C63
10 Header, 2x1 63011-002 1 12
i1 Connector, 2x15 Edge 0-063131:002 | T IE]
12 Resistor, 33,0603 40122-330 1 RI,R4 ) _
13 Resistor, 10k,0603 40122-103 23 "R2R3,R5-R22,R24-R25,R44
14 Resistor, 1k,0603 40122-102 5 “R26-R30
5 Resistor, 4.7k,0603 40122-472 5 R31-R34,R46
16 Resistor, 110,0603 40122-111 19 R36-R43,R47,R49,R54-R62
17 Resistor, 0,0603 40122-000 2 R5,R45,R48
13 Processor, 60960JA 45149-002 1 Ul
19 Processor, 80960JD 45149-003 0
20 Programmed Logic 1-048C02-005 i 02
21 Programmed Logic 1-048C02-006 1 U3
22 DRAM, 256kx16 45099-006 2 U5,U20 -
23 Programmed PROM (TRSA) 1-048C02-008 1 U6
24 Programmed PROM (TRA) 1-048C02-010 | 0
25 Programmed PROM (ENSA) 1-048002-011 0
26 Programmed PROM (ENA) 1-043002-013 0
27 Oscillator, 32MHz 45116419 1 U9
28 Dual 4 to 1 Mux/Demux 0-45208-001 0
29 Octal Bus Transceiver, soic wb 45085-245 4 Ul12-U15
30 Programmed Logic 1-048002-003 1 U16
31 Programmed Logic 1-048002-004 1 ul7
32 | Token Ring MAC 0-045211 1 U18
33 Token Ring Accelator 0-045210 0
34 Programmed Logic 1-048002-007 1 V21
35 Programmed PROM (TRSB) 1-048002-009 1 U2
36 Programmed PROM (ENSB) 1-048002-012 0
37 Quad 2 to 1 Mux,soic nb 45085-157 1 U23
38 Ferrite Bead, SMT 40110-001 2 Z1-22
39 Label, MAC Address 1-053022-001 1
40 | Label, MAC Address 1-053022-002 0
41 Label, Serial Number 51043-004 T
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"*“/
an |nterconnect|on board carrying a card edge connector and circuitry for
:operation in a comrunications network, the interconnection board being
nounted to the notherboard, an expansi on port opening in the base
hub, t he card edge connector facing the expansion port opening for
connection to an expansi on nodul e containing both additional conmmunication
ports and a mating interconnection bowd for connection to the card edge
connect or mhen the expan5|on nodul e i s nounted over the expan5|on port

openi ng i p—th base—trot: TokcangAdvanoedManagcmenl
Quantity Reference

Item { Description Part Number -002 Designation
1 Printed Circuit Board, MPM . | 1-026004-001 1 -
2 Support Bracket, Vert. Interconnect | 058001-001 ]
3 Rivit 0-055054-002 2
r Socket, 32pin PLCC 63068-003 2
5 Conncctor, 72 pin SIMM 7-382487-2 1
6 Shorting Strap 63012-102 1
7 Capacitor, Tantalum, 4.7uF, 3528 | 40062-010 1 Cl
] Capacitor, 47pF, 0603 40061-048 1 2
9 Capacitor, 0.1uF, 25V (0603) 40061-042 54 C3-C52,C60-C63
10 Header, 2x1 63011-002 1 78
11 Connector, 2x15 Edge 0-063131-002 ] B
12 Resistor, 33,0603 40122-330 2 RI,R4
13 Resistor, 10k,0603 - 40122-103 23 "R2-R3,R5-R22,R24-R25,R44
14 Resistor, 1k,0603 40122-102 5 "R26-R30
15 Resistor, 4.7k,0603 i 40122472 S R31-R34,R46
16 Resistor, 110,0603 40122-111 19 R36-R43.R47,R49,R54-R62
17 Resistor, 0,0603 40122-000 1 R45,R48
18 Processor, 60960JA 45149002 0
19| Processor, 80960]D 45149-003 1 Ul
20 Programmed Logic 1-048C02-005 1 U2
21 Programmed Logic 1-048C02-006 1 U3
22 DRAM, 256kx16 45099-006 3 U4-U5,020
23 Programmed PROM (TRSA) | 1-048C02-008 | 0
24 Programmed PROM (TRA) 1-048C02-010 1 U6
25 Programmed PROM (ENSA) 1-048002-011 0
26 Programmed PROM (ENA) 1-048002-013 0

27 | Oscillator, 32MHz 45116419 1 U9
28 Dual 4 to | Mux/Demux 0-45208-001 0
29 Octal Bus Transceiver, S0iC Wb 45085-245 4 U12-U15
30 | Programmed Logic 1-048002-003__|'1 U16
31 Programmed Logic 1-048002-004 1 U17
32| Token Ring MAC 0-045211 1 U18
33| Token Ring Accelator 0-045210 1 U19
34 Programmed Logic 1-048002-007 1 V21
35 Programmed PROM (TRSB) 1-048002-009 0
36 Programmed PROM (ENSE) 1-048002-012 0
37 Quad 2 to 1 Mux,soic nb 45085-157 1 U23
38 Ferrite Bead, SMT 40110-001 2 Z1-22
39 Label, MAC Address 1-053022-001 1
40 Label, MAC Address 1-053022-002 |0
a1 Label, Serial Number 51043-004 1
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7. A hub as recited in claim®6, and further conprising: conductive clips
.distributed along the expansion port opening, a renovable lid for
.covering the expansion port opening, and conductive shielding on the lid
for connection with the clips. 24
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Ethernet Standard Management
Quantity Reference
Item | Description Part Number -003 Designation
1 Printed Circuit Board, MPM 1-026004-001 ]
2 Support Bracket, Vert. interconnect | 058001-001 1
3 Rivit 0-055054-002 2
7] Socket, 32pin PLCC 63063-003 2
5 Coanector, 72 pin SIMM 7-382487-2 0
3 Shorting Strap 63012-102 1
7 Capacitor, Tantalum, 4.7uF, 3528 | 40062-010 1 Cl
] Capacitor, 4 IpF, 0603 40061-048 0
9 Capacitor, 0.1uF, 25V (0603) | 40061-042 32 C3-C6,C8-C31,C51-C52, C60-C61
10 Header, 2x1 63011-002 1 12
T Connector, 2x15 Edge 0-063131-002 1 3
12 Resistor, 33,0603 40122-330 2 RI,R4
13 Resistor, 10k,0603 40122-103 21 TO-13,R5-RII R4
4 Resistor, 1k,0603 40122-102 0
15 Resistor, 4.7k,0603 40122472 0
16 Resistor, 110,0603 40122-111 19 R36-R43,R47,R49,R54-R62
17 Resistor, 0,0603 40122-000 1 RS
18 Processor, 60960JA 45149-002 1 1]
19 Processor, 80960]D 45149-003 0 —
20 Programmec wwgic 1-048C02-005 1 U2
21 ngmmwdhmw 1-048C02-006 1 U3
22 DRAM, 256kx16 45099-006 1 Us
23 Programmed PROM (TRSA) 1-048C02-008 | ©
24 Programmed PROM (TRA) 1-048C02-010 | 0
25 Programmed PROM (ENSA) 1-048002-011 1 U6
26| Programmed PROM (ENA) | 1-048002-013 0
27 | Oscillator, 32MHz 45116419 1 U9
28 Dual 4 to 1 Mux/Demux 0-45208-001 1 Uil
29 Octal Bus 'fmnsoeiver, soic wb 45085-245 0
30 Programmed Logic 1-048002-003 0
31 Programmed Logic 1-048002-004 0
32 Token Ring MAC 0-045211 0
33 Token ng Accelator 0-045210 0
34 Prognmmed Logic 1-048002-007 1 U21
35| Programmed PROM (TRSB) 1-048002-009 0 —
36__| Programmed PROM (ENSB) 1-048002-012 1 U22
37 Quad 2 to 1 Mux,soic nb 45085-157 0
38 Femite Bead, SMT 40110-001 2 Z1-22
39 Label, MAC Address 1-053022-001 0
40 Label, MAC Address 1-053022-002 1
Y] Label, Serial Number 51043-004 1
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8. Ahub as recited in claim6, and further conprising:
“in the base hub,

openi ng,

the card gui des

a card edge connector on the notherboard
expansi on port opening,

and

bei ng adj acent the expansi on port

the interconnection board being slidable

facing the

along the card guides for plugged connection with the card edge .
connect or. 9. An expansion nodule for connecting additional
comuni cation ports to a hub of a 21

Ethernet Advanced Man:.gement

Quanti Reference
Item | Description Part Number 004 Designation
1 Printed Circuit Board, MPM 1-026004-001 1 -
2 Support Bracket, Vert. Interconnect | 058001-001 [
3 Rivit ' 0-055054-002 2
4 Socket, 32pin PLCC 63068-003 2
5 Connector, 72 pin SIMM 7-382487-2 1
6 Shorting Strap 63012-102 1
7 Capacitor, Tantalum, 4.7uF, 3528 | 40062-010 1 Ci
8 Capacitor, 47pF, 0603 40061-048 0 .
] Capacitor, 0.1uF, 25V (0603) 40061-042 32 C3-C6,C8-C31,C51-C52, C60-C61
10 Header, 2x1 63011-002 i 2
11 Connector, 2x15 Edge 0-063131-002 1 13
12 | Resistor, 33,0603 40122-330 2 RIL,R4
13 Resistor, 10k,0603 40122-103 21 R2-R3,R5-R22,R44
14 Resistor, 1k,0603 40122-102 0
15 | Resistor, 4.7k,0603 40122472 0
16 Resistor, 110,0603 40122-111 19 R36-R43,R47.R49,R54-R62
17 Resistor, 0,0603 40122-000 0
18 Processor, 60960JA 45149-002 0
9 Processor, 309600D 45149-003 i U1
20 | Programmed Logic 1-048C02-005 1 U2
21 Programmed Logic 1-048C02-006 | | U3
22 DRAM, 256kx16 45099-006 2 U4-U5
23 Programmed PROM (TRSA) 1-048C02-008 | 0
24 Programmed PROM (IRA) 1-048C02-010 | 0
25 Programmecd PROM (ENSA) 1-048002-011 0
26 Programmed PROM (ENA) 1-048002-013 1 U6
27 Oscillator, 32MHz 45116-419 1 U9
28 Dual 4 to 1 Mux/Demux 0-45208-001 1 U1l
29 Octal Bus Transceiver, soic wb 45085-245 .10
30 Programmed Logic 1-048002-003 0
31 Programmed Logic 1-048002-004 0
32 Token Ring MAC 0-045211 0
33 | Token Ring Accelator 0-045210 0
34 Programmed Logic 1-048002-007 1 U21
35 Programmed PROM (TRSB) 1-048002-009 0
36 | Programmed PROM (ENSB) 1-048002-012 0
37 Quad 2 to 1 Mux,soic nb 45085-157 0
33 Ferrite Bead, SMT 40110-001 2 Z1-22
39 Label, MAC Address 1-053022-001 0
40 Label, MAC Address 1-053022-002 1
a1 Label, Serial Number 51043-004 1
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comunicatt+ens—nhetwork—conpri si ng: an encl osure contai ni ng additi onal

Fconmmuni ' on_a not her board, a hub receiving portion on an

exteri *Bﬂnmﬂ"\m[w@"ﬂﬂure t he hub receiving portion being adapted for

mount i n L comruni cati ons network, a hub receiving

‘opening in the encl osure, a mating interconnection board connected to

t he not herboard and facing the hub receiving opening, the mating

i nt erconnection board being adapted é%r el ectrical connection with a card
cl

edge coppggmar on the hub, when the osure i s nounted

1. A communications network apparatus comprises, a
base hub (10) having a first motherboard (43) with active
circuitry (62) of a communications network, charactetised
by:;

a projecting connector (45) on an interconnect board
(42) that plugs to the first motherboard (43), and an
expansion module (20) having a second motherboard (43)
with additional communications ports (64), which connect
to the projecting connector (45).

2. A communications network apparatus as recited in
claim 1, and further characterised by; the second
motherboard (43) having a board (121) that plugs into the
projecting connector (45).

3. A communications network apparatus as recited in
claim 1 or 2, and further characterised by; the second
motherboard (43) having a board (121) that plugs into the
projecting connector (45), and the base hub (10) having
tracks (36) along which the expansion module (20) moves
to plug the board (121) into the projecting connector
(45) . '

4. A communications network apparatus as recited in
claim 1, 2 or 3 wherein, the interconnect board (42) has
active circuitry thereon.

5. A communications network apparatus as recited in
claim 1, 2, 3 or 4 wherein, the interconnect board (42)
plugs into a connector (145) on the first motherboard
(43) .




to t he hub, Wwhereby the additional communication ports are connected to

_connunl f circuitry in the hub. .
HWIHM|HQHHE5"| nodul e as recited in claim 8, and further

orrprl sing:c L e €omuni cation ports and the mating interconnection
board nount to a notherboard in the
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6. A hub for a communications network
comprising:

a base hub containing a motherboard, .

multiple communication ports and a circuitry
for operation in a communications network on the
motherboard,

the communications ports facing an exterior of
the base hub for connection to cables leading to
work station sites, characterised by;

an interconnection board carrying a card edge
connector and circuitry for operation in a
communications network, the interconnection board
being mounted to the motherboard,

an expansion port opening in the base hub,

the card edge connector facing the expansion
port opening for connection to an expansion module
containing both additional communication ports and
a mating interconnection board for connection to
the card edge connector when the expansion module
is mounted over the expansion port opening in the
base hub.

7. A hub as recited in claim 6, and further
comprising: conductive clips distributed along the
expansion port opening, a removable 1id for
covering the expansion port opening, and conductive

shielding on the 1id for connection with the clips.




expansion_ﬁgaaré—‘éﬁa*Tﬁé“ﬁﬁtherboard Is a duplicate of a notherboard in

t he hub. “m"”"'” sion nodule as recited in claim 8, and further
conpri sing m’r"ﬁlﬂmonnection board carrying a card edge connector,
an expansi on p rtLonanng*ln t he encl osure, t he card edge connector
facing the expansion port opening for connection to a duplicate expansion

nodul e contai ni ng addi ti onal comunication ports and a mating
i nt erconnection
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8. A hub as recited in claim 6, and further
comprising:

card guides in the base hub, the card guides
being adjacent the expansion port opening,

a card edge connector on the motherboard
facing the expansion port opening, and

the interconnection board being slidable along
the card guides for plugged connection with the
card edge connector.

9. An expansion module for connecting
additional communication ports to a hub of a
communications network comprising:

an enclosure containing additional
communication ports on a motherboard,

a hub receiving portion on an exterior of the
enclosure, the hub receiving portion being adapted
for mounting to a hub of a communications network,

a hub receiving opening in the enclosure,

a mating interconnection board connected to
the motherboard and facing the hub -receiving
opening, the mating interconnection board being
adapted for electrical connection with a card edge
connector on the hub, when the enclosure is mounted

to the hub, whereby the additional communication
ports are connected to communications network

circuitry in the hub.
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‘board for connection to the card edge connector, when a duplicate

expansi on nm“‘mlullllmmﬂm over the expansion port opening in enclosure.
* c L M .S *
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10. An expansion module as recited in claim
8, and further comprising:

the communication ports and the mating
interconnection board mount to a motherboard in the
expansion module, and the motherboard is a )
duplicate of a motherboard in the hub.

11. An expansion module as recited in claim
8, and further comprising:

an interconnection board carrying a card edge
connector,

an expansion port opening in the enclosure,

the card edge connector facing the expansion
port opening for connection to a duplicate
expansion module containing additional
communication ports and a mating interconnection
board for connection:to the card edge éonnector,
when a duplicate expansion module is:mounted over

the expansion port opening in enclosure.
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