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relates to a patch panel having a™* conveni ent connection point for

t el econmuni cations and data applications according to the preanbl e of
patent 5 claim 1. Pat ch panel s jprovide a structure for changing
connecti ons in t el ecommuni cati opgrcy @i data applications.
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applications. In local-area network applications, patch

panels may be provided between a data hub and a
10 workstation. Connection links may be run from the

workstation to the patch panel and from the data hub to

the patch panel. The patch panel allows for convenient

initial connections and allows for an efficient

reorientation and reorganization of the connections
15 between the workstation and the data hub.

Patch panels are known which provide a modular
jack interface, particularly with modular jack outlets.
The outlets are preferably provided with labels such
that a user (e.g. an information system manager) can

20 reorder and reconfigure the various workstation
connections to a network data hub. Similar arrangements
may be used for telephone systems.

Recent improvements to patch panels focus on
the modular jack interface, to improve the electrical

25 performance of the patch panel. This is especially
necessary for establishing an electrical link for high-
speed data transmission. For this purpose, cabling
(wires) have been employed with are also suitable for
high-speed transmission. Connection elements (jack

30 plugs, etc.) have also been developed for high-speed
transmission.

An important feature of a patch panel
configuration is its ability to adapt a system to
changes as to the various electrical lirnks (such as

35 <changes in connections). Because local-area network
physical arrangements are often changed, there is a
need to keep cabling on hand for various possible
physical connections. This can be especially
problematic when new data hubs and the like are added

40 which require cabling of various different lengths



that a user (e.g. an informati on system manager) can 20 reorder and

reconfigure the various workstation connections to a network data
hub. Sim | ar arrangenents may be used for tel ephone systens.
Recent inprovenments to patch panels focus ormp - the nodul ar jack

interface, to inprove the electrical 25 performance of the patch panel.
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10 furnishing.

The technical prcblem is solved by means of the
features of patent claim 1. Further advantageous
refinements of the invention emerge from the subclaims.

According to the invention a patch panel is

15 provided comprising a patch panel housing, a first
electrical connector means and a second electrical
connector means connected to the patch panel housing
and an electrical interconnection means for connecting
the first electrical connector means and the second

20 electrical connector means. The interconnection means
maintains electrical connection between the first
electrical connector means and the second electrical
connector means while allowing the first connector
means to be moved both toward and away from the

25 housing, for adjusting a position of the first
electrical connector means relative to the housing. As
a result, when the positioning of the external devices
has altered, the patch panel itself does not have to be
altered, that is to say, in particular, no new

30 connection lines have to be used, rather only the first
connection means has to be moved to the new position.

In a first preferred embodiment, the electrical
interconnection means comprises an electrically
conductive wire extending uninterrupted between the

35 first connector and the second connector. At least one
spool is preferably provided, with a first wire portion
of the wire being wrapped around a first spool part and
a second wire portion of the wire being wrapped around
a second spool part. The first portion of the wire is



- 2- extending fromthe patch panel to the hub (or between pat ch

panel s). The task of purchasi ng and mai ntai ni ng on hand vari ous
di fferent |engths of high-perfornmance cabl ing has becone quite
problematic and results in 5 extrenmely highzcosts. - The

invention is based tec
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i nvention energe fron1theT§§bcPaFﬁb panel of tREoridiveptiont herpHi@esi on

a patch panel iss I5griirAviaded 280aRFdqddd ThePakebucpane! 1@%@1&9@ tRe
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first connection means to the second connection means

provides superb performance. The connection allows for

high-speed transmission over the length established by

10 the patch panel (between the first connection means and

second connection means). The first connection means is

able to be moved away from and back toward the patch

panel without storage problems as to the length of wire

which remains in the patch panel, and without a moving

15 connection such as an electrical connection based on

two moving parts or slip rings. This is achieved by the

novel storage of the second wire portion in the second

spool part or in a spool storage region. The extension

of the first wire part and the retraction of the first

20 wire part occurs without significant physical twisting

or harm to the wire, thereby ensuring the integrity of

the electrical link and providing the capability for
high-speed (high-frequency) transmission.

The second wire portion is preferably

25 approximately one half the length of the first wire

portion. The electrically conductive wire is an

integral, uninterrupted wire, with a transition between

the first wire portion and the second wire portion

preferably occurring as the wire passes through a

30 center of the spool. As the first wire portion is paid

out, the second wire portion remains in the second

spool part. This second spool part forms the storage

region.

A cartridge case is preferably provided

35 supporting the spool. The cartridge case is positioned

within the housing and can be removed from the housing

to access the spool and the wire. This allows the user

to change the wire if the wire is not providing the

proper performance. The cartridge preferably includes



connector neans connected to the patch panel housing and an el ectri cal

I nt erconnecti on neans for connecting the first electrical connector
nmeans and the second 20 electrical connector neans. The interconnection
means mai ntains electrical connection 4betmeen the first

el ectrical connector ans and t he seco ctri.cal connect or ans
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rotational position of the spool.

By disposing the second wire portidon in the
spool storage space and wound in the same direction as
the winding of the first wire portion, the second wire

15 portion unwinds in a first rotational direction within
the storage space and subsequently begins winding again
in a second rotational direction as the first wire
portion is moved beyond half of its full extension
toward the full extension. This arrangement allows the

20 second wire portion to be approximately half the length
of the first wire portion such that less wire is stored
than 'is paid out of the patch panel. The orientation
and provision of the second wire portion such that it
unwinds in a manner to extend outwardly toward a

25 periphery of the spool storage space before winding at
the spool storage space core, in a direction opposite
to its original winding direction, provides an orderly
transition from a first winding direction to a second
winding direction providing a smooth payout of the

30 first wire portion without problems as to the second
wire portion. That is, there is no problem with the
portion of the wire extending from the first wire
portion to the preferably fixed second connection
means.

35 The invention is explained in greater detail
below using a preferred exemplary embodiment. In the
figures:

Figure 1 shows a schematic view of the patch panel of

the invention with various connected devices;



- 3- di sposed to be extended from (paid off) the first spool part
for changing a position of the first connector neans relative to the
housi ng. The patch panel of the invention provides 5 significant
advant ages. The structure including the - single uninterrupted integral
wire extending fromthe first connection neans to the second connection
nmeans provi des superb performance. The connection allows for

hi gh- speed transni Bsjure vershole leematspesttalviei stied mf 10he hpapelt ckapahel

(between the first connecti 1S . an co é§HE ti WERDS) he
first connection neans is %%cggﬁgﬁgo %g n&ggﬁ_a§g§ rgﬁfangﬂ%ack to&ggd
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which remains ig the patch panel;qgsd; Wi thout a noving 15 connection such
as an el ectrical connection based 0On

Figure 3 shows a perspective view of an extendable

cable cartridge:;

10 Figure 4 shows a perspective exploded view of an
extendable cable cartridge;

Figure 5 shows a perspective exploded view of a spool
showing spool halves and a spring motor;
15
Figure 6 shows a schematic cross-sectional view of a

cartridge according to the invention;

Figure 7 shows a side view of a cartridge showing the
20 storage spool half with the extendable wire

in a fully extended position;

Figure 8 shows a side view of a cartridge showing the
stored wire portion, with the extendable wire

25 portion being extended almost 50% of its full
extension length, with the stored portion of

the wire starting to extend outwardly toward

the periphery of the spool storage space

prior to winding itself in a direction

30 opposite to its original winding direction;

and

Figure 9 shows a side view of a cartridge showing the

storage wire portion in a position after the

35 wire has been extended out of the patch panel
by a first distance.

Referring to the drawings in particular, the

invention comprises a patch panel generally designated



two noving parts or slip rings. This is achieved by the novel storage
of the second wire portion in the second spool part or in a spool
storage region. The extension of the first wire part and the retraction
of thhe first 20 wire part occurs w thout sigmificant physical tw sting

or harmto the wire, thereby ensuring the integrit f . _the,electrical
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provi ded 35 supporting the spool. The cartridge case is positioned
within the housi nF36%d s@&ﬁnaeegﬁ%%%a]frco%n[ Oﬁogzi'ng to access the
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I's not providh%g Qnﬁminuous uninterrupted wire 18. Preferably the wire
18 includes a wire formed from at least one integral
continuous wire strand. The wire 18 includes an
extendable wire portion 18’ and a stored wire portion
187 (see Figure 4).

15 The patch panel 8 of the invention may be used
in a situation as shown in Figure 1. A plurality of
data hubs 20 may be provided. A distance (L1, L2, L3,
etc.) between the patch panel and the devices to be
connected such as the data hubs 20 is different for

20 each device.

If it is necessary to rearrange the connections
between the patch panel 8 and the data hubs 20, the
wire portion 18’ may be extended as needed. Various
lengths of patch cords are not needed for making the

25 wvarious connections. The invention provides a
retractable electrical interconnection means, namely
the electrical interconnection means 16 between the
first electrical connector 12 and a second electrical
connector 14. With this structure, no patch cords are

30 necessary at all. The electrical connection between the
first electrical connector 12 and the second electrical
connector 14 is wvia an extendable/retractable cord,
namely the extendable wire portion 18’ of the
uninterrupted wire 18.

35 Figure 2 is a representation of the patch panel
8 with a housing generally designated 10. The patch
panel 8 includes a front face 22 with a plurality of
the first electrical connectors 12. Additionally, the
patch panel 8 includes a rear face 24. The rear face 24



proper performance. The cartridge preferably includes

-4- an additional spool nounted therein. The second spool has an
addi ti onal flrst_cpnnection means, an additi onal second connection
nmeans and an additional electrical interqonnection nmeans connected to

the first connection 5 neans and. the second connecti on nea luralit
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t he wi ndi ng of ?he rei t he second w
connectors 14

The invention provides a plurality of
cartridges 40 which each support two spools 30. Each
cartridge 40 preferably includes a wire management

10 element 42 on a front face 22 and a wire management
element 44 on the rear face 24. The cartridge 40 is
provided to be extractable from the shell of the
housing 10 as shown in Figure 2. In the case of a
problem with any of the lines, a cartridge 40 is

15 removed from the shell of the housing 10 allowing the
spool 30 to be removed from the cartridge. The wire 18
on the spool 30 may be replaced, or a new spool 30 with
a wire 18 may be positioned back in the cartridge, with
the first contact 12 and the second contact 14 being

20 disposed at the front face 22 and the rear face 24,
respectively. This arrangement provides a practical
mechanism for replacing lines which do not function or
do not perform to the proper level.

Figure 3 shows the cartridge 40 removed from

25 the housing 10. A front plate 41 covers the spools 30.

As can be seen in Figure 4, each cartridge 40
includes a support structure 43 with a front spool
receiving area 46 as well as a rear spool receiving
area 48. The two first electrical connectors 12, the

30 two second electrical connectors 14 and the associated
wires 18 are provided with each cartridge 40. This
arrangement provides for a connector density which is
similar to standard patch panels, namely rows of two
connectors.

35 Each spool 30 is connected to the cartridge 40,
with an interior surface of its core 31 being supported
via a bearing element 50. The bearing element 50 is
preferably merely a cylindrical element for supporting
the spool 30 in rotation. Additionally, a spring means



15 portion unwinds in a first rotational direction within t he storage

space and subsequently begins w nding again In a second rotational
direction as the first wire portion is noved beyond half of its ful
ext ensi on toward the full extension. Thi 8 arrangenent allows the 20
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figures: 10 means includes teeth 56 provided on each spool 30 and a

pawl element 60 connected to a spring 6l1. The pawl
element 60 can be moved into engagement with the gear
teeth of a transmission gear or gear teeth 56, thereby
holding the spool 30 in position and also eliminating

15 the rotational biasing force which otherwise would be
applied to the wire 18.

The electrical interconnection means 16
according to the invention 1is based on a single
continuous line (wire) 18 which extends from the first

20 electrical connector 12 to the second electrical
connector 14. This interconnection means 16 is provided
in the form of a wire 18 which is stored in the patch
panel 8 until it is used. During use, the wire portion
18’ extends out of the patch panel.

25 The spools 30 pay out the connection wire
portion 18’ and store the connection wire portion 18”.
The connection wire portion 18’ may be retracted to
position it for storage. A feeding and storage means is
formed from the spool generally designated 30, a spring

30 means 17 and the ratchet means (including pawl element
60, teeth 56 and spring 61). As can be seen from Figure
6, each spool 30 includes a payout spool half 32 and a
storage spool half 34. The payout spool half 32
provides the space for storing the extendable wire

35 portion 18’ which is to be paid out, to the extent
necessary to connect the first connection means 12. The
other half of the wire 18, the stored portion 187, is
disposed in the storage region 34. This stored portion
18” in the storage region 34 is approximately equal to



Figure 1 shows a schematic view of the patch panel of t he

I nvention wth various connected devices;

-b5- _ Figure 2 shows a perspective view of the patch panel

according to the invention showing the 4 _ housi ng and

vari ous ext endabl e cable 5 car?ridges; Figure 3 shows a
perspective vi ew ofneanhakf enflalthe length of theakké&endabie dgertionols’

Figure 4 shows a;,RensPeClYrV@nelXRkABR aMbEME &f wRFe 18 which can be

extended out of the patch cord 10). As the wire 18 is a
single, continuous integral wire extending from the
5 first connector 12 to the second connector 14, there is
a transition portion 18t between the wire portions 18’
and 18” in the core 31 of the spool 30. Further, the
length of the wire from the connector 14 to the spool
storage space 34 1is preferably constant (does not

10 change). This provides a significant  advantage
according to the invention that a single uninterrupted
electrical line is provided from the first connector 12
to the second connector 14. This materially enhances
the performance of the device and removes problems with

15 regard to transmission of an electrical signal between
moving parts. However, this results in the significant
requirement that the maximum payout length of
extendable wire 18’ is limited by the storage of the
remaining portion of the wire 18.

20 The connector 14 is directly connected to the
wire 18 which is fed into the storage space 34 and
crosses over into the payout region 32. This distance
between the crossover point and the point at which the
wire 18t exits the spool 30 substantially corresponds

25 to the distance between the crossover point and the
first connection element 12. The same relationship is
provided with regard to the rear spool 30 and
associated front first connecting element 12, rear
first connecting element 14 and interconnection wire

30 18.

The invention provides a unitary or single wire
connecting the first wire connection element and the
second wire connection element. In order to use a
single uninterrupted continuous wire 18, to provide for

35 the wire interconnection means 16, there must be an
amount of wire 187 stored on the spool in the storage
space 34 which is less than or equal to the amount of
wire stored on the spool in the payout space 32, when
the wire is fully retracted. Using an equal length for



ext endabl e cabl e cartri dge; Figure 5 shows a perspective expl oded

vi ew of a spool showi ng spool halves and a spring notor; 15
Figure 6 shows a schematic cross-sectional view of a

cartridge according to the invention; g gure 7 shows a side view of a
cartridge show ng the 20 st or age %ool half with the extendabl e
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technique 1is used for the stored portion of the wire
18”. This allows only approximately half of the wire to
be deployed on the storage space side 34 as compared to
the payout side 32. The wire 18’ which is paid out from

10 the payout space 32 is about twice the length of the
wire 18", to be deployed within the storage space 34.

When the wire 18 is approximately eéxtended a
half of its maximum distance, a full amount of stored
wire 18” has been unwound in the space 34 in a first

15 rotational direction. As the wire 18 is further
extended from the patch panel, the stored part of the
wire 18 reverses itself from being unwound in a
clockwise direction (for example) to being wound in a
counterclockwise direction.

20 Figure 7 shows the state of the stored wire
portion 18" and the spool storage space 34 when the
extendable part of the wire portion 18’ 1is in a
retracted position. As can be seen, the stored wire
portion 18” 1is fully wound. Rotation in a clockwise

25 direction, and extension of the wire portion 18’ from
the payout region 32, will result in the stored wire
portion 18" being unwound, as shown in Figure 8. The
distance between the second wire connection element 14
and the periphery of the spool is fixed such that the

30 stored wire portion 18" unwinds within the space 34 but
is maintained within the space 34. In Figure 8 the wire
18’ is almost 50% extracted from the payout region 32.
The wire portion 18“ within the storage space 34 is
almost fully unwound.

35 Figure 9 shows the extendable wire portion 18/
fully extended from the payout space 32. In this fully
extended position, the stored wire portion 18” in the
storage space 34 is fully wound about the spool core 31

(center) of the storage space 34 in a second rotational



and Figure 9 shows a side view of a cartridge show ng the

storage wire portion in a position after the 35 w re has been
ext ended out of the patch panel by a first distance.
Referring to the drawings in particular, the i nvention conprises a
pat ch panel generally designated - 6-
8. The patch panel includes a housing 10 and a plurality of first

el ectrical conngtteesida. amd athis ppuotiakitythef secendalelecwirealpoomniwect ors
14 (see Fi guig, 6)c'an-g<1> pgécf%ur%%r]]leelr 8e}iéjerrgc§1§é ifrzl‘%lmudt Te apayout space
32.
The ratchet means 53 allows the wire 18 to be
5 extended to any distance between the maximum extension
length and the minimum extension length and then held
in that position. This 1is convenient as the spring
force of the spring means 17 is no longer applied to
the spool when the pawl element 60 is engaged with the
10 teeth 56 and therefore the wire 18 1is no longer
strained by the force of the spring motor 52. This is
also a practical arrangement such that the technician
rewiring or wiring using the patch panel of the
invention can extend the wire to the length needed
15 without the wire snapping back into the retracted
position.
As the wire 18’ returns from its fully extended
position back to its retracted position, the portion of
the wire in the storage space 34, shown in Figure 9,
20 unwinds as the spools rotate in a counterclockwise
direction. Again the unwinding causes the wire to be
pushed out toward the periphery of the storage space 34
until the wire is retracted beyond about 50% of its
extended state. At this point the wire begins winding
25 again as the spool <continues to turn in the
counterclockwise direction. This eventually results in
a return to the state shown in Figure 7.
While specific embodiments of the invention
have been shown and described in detail to illustrate
30 the application of the principles of the invention, it
will be understood that the invention may be embodied
otherwise without departing from such principles.



5 physical and electrical interconnection neans 16. The

i nterconnection neans 16 provi des a connection |ine or i nk between
each first electrical connector 12 and each second el ectrical connector
14. The interconnection neans 16 is fornmed - from a 10 continuous
uninterrupted wire 18. Preferably the wire2 - 18 includes a wre forned
fromat | east one integral continuous wire strand. The wire 18 i ncl udes
an ext endabLésti o€ peferemcagsympela: stored wire portion 18" (see
Figure 4). 15 The patch panel 8 of the invention may be used in
a situation as shown in Figure 1. A plurality of data hubs 20 may be
provi ded. A di sBancePéteh panel3s, etc.) between the patch panel and the
devices to be 10)CO@DEE$eﬂaﬁéfhh8§slﬁ§ data hubs 20 is different for 20
each devi ce. IS necesSary to rearrange the connections

bet ween the pat éR)paRéks8 ehecthécadht conu®StPON MPRNS  wire portion 18

may be extendedias ngedsds YAgkOUscal cbfRBLESoR mogsh cords are not

needed for nakin e vari ous connecti ons. i nvention provides
a retract abll )eIéatercgnnﬁﬁté@@omﬁéeﬁlon neans, nanely t he
el ectrical interggnnggtiny MEQAS 16 between the
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18’) Extendable wire portion
18”) Stored wire portion
18t) Transition portion

20) Data hubs

22) Front face

24) Rear face

30) Spool

31) Core

32) Payout spool half

34) Storage spool half

40) Cartridge

41) Front plate

42) Wire management element
43) Support structure

44) Wire management element
46) Front spool receiving area
48) Rear spool receiving area
50) Bearing element

52) Spring motor

53) Ratchet means

56) Teeth

60) Pawl element

61l) Spring



first e!ectrical connector 12 and a second el ectrical connector 14.
Wth this structure, no patch cords are 30 necessary at

A
el ectrical connection between the first electrical c §t$ﬁIZH%@EFNEl
second el ectri cal connector 14 is via g extendable/r t r actREBLACEbr d,
nanely the extendable wre portion 18"~ of the uni nterrupted wire
18. 35 Figure 2 is a representation of the patch pdfheet Has BeagReplacgd
housi ng general ly designated 10. The patch panel 8 inclu
face 22 with a phuysal.ity of ~the first electrical connect
Addi tionally, the patch panel 8 includes a rear face 24. The rear face
24 . -7- al so has a plurality of the
el ectrical cennagtors, A pwtEty phaesecorsbrgrdatimiocal a copagehor ek see
Figure 6). h-gllesin%?uyar{:g lleoastSUpgortfirs as%%tdt ©%ec¥nd C‘fjlebll.eectrical

connection means, which are electrically connected to
one another by an electrical interconnection means,
wherein

10 the interconnection means (16) 1is designed in such a
way that the first electrical connection means (12) can
be moved toward and away from the patch panel housing
(10).

2) The patch panel as claimed in claim 1, wherein

15 the electrical interconnection means (16) comprises an
electrically conductive wire (18) extending between the
first and second connection means (12, 14) and
comprises at least one spool (30), the spool (30) being
assigned in each case a payout spool half (32) and a

20 storage spool half (34), the connection wire portion
(18’) assigned to the payout spool half (32) being
extendable from the patch panel (8).

3) The patch panel as claimed in claim 2, wherein
at least one spool (30) is disposed in a cartridge.

25 4) The patch panel as claimed in claim 2 or 3,
wherein each spool (30) is assigned a spring means
(17), which enables the extendable wire portion (18")
to be held under a bias.

5) The patch panel as claimed in one of claims 2

30 to 4, wherein the spool (30) 1is assigned a ratchet
means (53), comprising teeth (56) and a pawl element
(60) connected to a spring (61).

6) The patch panel as claimed in one of claims 2
to 5, wherein the length of the wire portion (18')

35 assigned to the payout spool half (32) is twice as long
as that of the wire portion (18”) assigned to the
storage spool half (34).

[



cartridges 40. Each cartridge 40 has two first 5 electrical

connectors 12 and two second el ectri cal connectors 14. The
i nvention provi des a plurality of cartridges 40 which each
support two spools 30. Each cartridge 40 preferably includes a
wire nmanagenent 10 elenent 42 on a fronjsface 22 and a wire nanagenent
el ement 44 on the rear face 24. The cartridge 40 is provi ded to be
extractable fromthe shell of the housi ng 10 as shown in Figure 2. In

the case of a pr obl i n the | i trl dgee40.4i 5
removed fromt hg)shel I ggk\t,\htedtﬂﬁgluéa%e]mg%l Fcﬁ)gm'surtl\aat ﬁg{ CSIIIéis|¢8)(§0IQ:1§8'mtjso 3be
removed from t heocabt r wgeeihetivé r pat8h pammlt H8)spbsl B3gmesd, Bsom a
repl aced, or a i . i 18 may be positioned back in
the cartridge, gﬁp%i&??btﬁg &%%gflg %?a@%6§2 and the second contact 14
bei ng 20 di spo8éd at tTbef patichf guane2 asdcilhémedarirf aere 29f claims 2
respectivelys This qarr t V| Gt C ” C i

repl aci ng | i?lesleﬁhi—g'h gggggﬁﬂf utm: iggggrapﬂtaﬁ%d nggspérfcgj?m?tﬂg t 'eé%{rgoeper
| evel . spooki dgurld 3(3hbwd st Wowel tendge 40 efaved dlreetisn tare
housing 10. A f}ﬂgtw@k@ééo%&iggg?zg’sh?nsgﬂglﬁa?gut spool halfA338@n be

seen in Figure eacC reri

R R



i ncludes a support structure 43 with a front spool receiving area 46 as
well as a rear spool receiving area 48. The two first electrical
connectors 12, the 30 two second el ectrical connectors 14 and the

associ at ed wires 18 are provided with each cartridge 40. This
arrangenent provides for a connector densidty which is simlar to
standard patch panel's, nanely rows of,, paNgr, connectors. 35 Each
spool 30 is conneg@gg ? the cartridge with an interior surface of
its core 31 being po Fed via a bearlng el ement 50. The bearing

el ement 50 is preferably nmerely a cylindrical elenent for supporting

tge SIOOOI173(()s|e2 Irzloéﬁ Ieog)T %d;#@(’) ’g‘H#%f 5 rIelnnggﬁgtor %afclhs pane[l)ro(/?)d’ed
for assisting in cetpadsing ahpa@nheppmeﬂlmmu51ng (10), at least a first
- and second electrical connection means (12, 14), which
are electrically connected to one another by an
electrical interconnection means (16}, the
interconnection means (16) being designed in such a way
that the first electrical connection means (12) can be
moved toward and away from the patch panel housing
(10} .

(Figure 7)



18', after it has been extended. The spring 52 provides a rotational
bi as whereby, as the wire portion 18 is 5 paid out, there is a force

exerted on the wire for retracting the wire. To avoid placing the wire
under too much stress, a ratchet neans 53 is provided
associated wth both the front spool receiving region 46 and the rear
spool receiving region 48. Each ratchet means i ncludes teeth 56

provi ded on each spool 30 and a paw el ement 60 connected to a spring
61. The paw el ement 60 can be noved into engagenent with the gear
teeth of a transm ssion gear or gear teeth 56, thereby hol di ng the
spool 30 in position and also elimnating 15 the rotational biasing force
whi ch ot herwi se woul d be applied to the wire 18. The

el ectrical i nterconnection means 1 according to the invention is
based on a single continuous Ii ( ) /A8 which extends fromthe
first 20 electrical connector 12}t e fsecond electrical

connector 14. This interconnection neans 16 i s provided in the form of
a wre 18 which is stored in the patch panel 8 until it is used. During
use, the wire portion 18' extends out of the patch panel. 25

The spools 30 pay out thE connection wire
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portion 18 and store the connection wire portion 18".
Wre portion 18 may be retracted to

and storage neans is

spring 30 neans 17 and the ratchet neans (including paw el enent
teeth 56 and spring 61).

I ncl udes a payout spool

formed fromthe spoo

hal f 32 and a

As can be seen2?90n1Figure
st or age spool

The connection

position it for storage. A feeding
general ly designated 30, a
60,
6, each spool 30

hal f 34. The payout

spool hal f 32 provi des the space for storing the extendable wire 35
portion 18 which is to be paid out, to the exté&nt necessary to
connect the first connection nmeans 12. The other half of the wire 18,

the stored portion 18",
stored portion 18"

FIG. 2

S di sposed in the
in the storage region
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one half of the length of the extendable portion 18 (one half of the
maxi mum anount of wire 18 which can be ext ended out of the patch cord
10). As the wire 18 is a single, continuous integral wre extending
fromthe 5 first connector 12 to the second connector 14, there is a
transition portion 18t between the wire portions 18 and 18" in the
core 31 of the spool 30. Further, the |l ength of the wire fromthe
connector 14 to the spool storage sppt® 34 is preferably constant (does
not 10 change). This provides a significant advantage accordi ng
to the invention that a single uninterrupted electrical line is
provided fromthe first connector 12 to the second connector 14. This
materially enhances t he perfornance of the device and renpoves probl ens
with 15 regard to transm ssion of an electrical signal between novi ng
parts. However, this results in the significant requi renent that the
maxi mum payout |ength of extendable wire 18 is |limted by the
storage of the remai ning portion of the wire 18. 20 The
connector 14 is directly connected to the wire 18 which is fed into the
storage space 34 and crosses over into the payout region 32. This

di st ance bet ween the crossover point and the point at which the
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wire 18t exits the spool 30 substantially corresponds 25 to the distance
bet ween the crossover point and the first connection elenent 12. The
sanme relationship is provided with regard to the rear spool 30 and
associated front first connecting elenment 12, rear first connecting

el ement 14 and interconnection wire 30 18. The invention
provides a unitary or single wire connectinQ/@he first wire connection
el ement and the second wire connection elenment. In order to use a
single uninterrupted continuous wire 18, to provide for 35 the wire

I nterconnection neans 16, there nust be an amount of wire 18" stored
on the spool in the storage space 34 which is less than or equal to the
anount of wire stored on the spool in the payout space 32, when t he
wireis fully retracted. Lbinqban equal length for

—




- 10 - storage could | ower the performance of the patch panel. Thi s
could also be problematic with regard to the physi cal storage of the
portion of the wire 18 which remains fully within the patch panel at

all tinmes. 5 According to the invention, a wapping
technique is used for the stored portion of the wire 18". This allows
only approximately half of the wire to be depl oyed on the storage space
side 34 as conpared to t he payout sng 32. The wire 18 which is paid
out from 10 the payout space 32 is abou ?mﬁce the length of the wre
18", to be deployed within the storage space 34. When the wre
18 is approxi mately extended a hal f of its maxi mum di stance, a ful
anount of stored wire 18" has been unwound in the space 34 in a first
15 rotational direction. As the wre 18 is further ext ended
fromthe patch panel, the stored part of the wire 18 reverses itself
from bei ng unwound in a cl ockwi se direction (for exanple) to being
wound in a countercl ockwi se direction. 20 Figure 7 shows the
state of the stored wire portion 18" and the spool storage space 34

o F1G.5




extendabl e part of the wire portion 18 is in a retracted position. As
can be seen, the stored wre portion 18" is fully wound. Rotation in a
cl ockwi se 25 direction, and extension of the wire portion 18 from

t he payout region 32, will result in the stored wire portion 18" being
unwound, as shown in Figure 8. The $ gnce bet ween the second wire
connection el enent 14 and the periphery®of the spool is fixed such that
the 30 stored wire portion 18" unwinds within the space 34 but is

mai ntained within the space 34. In Figure 8 the wire 18" is al nost 50%
extracted fromthe payout region 32. The wire portion 18" wi thin the

st orage space 34 al gost fuIIy unmound 35@% e 9 shows

t he extendabl e wi F I)G 518' |1y extend \ omt h g%/out space
32. Inthis fully ed p05|t| the stored~yire |on 18" in the
storage space 34 is fully wound about tagﬁfpool corfe 31 (center) of the

storage space 34 in a second rotatiopal
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direction. At this point, the extendable wire portion 18' cannot be

further extended fromthe payout space 32. The t _neans

53 allows the wire 18 to be 5 extended to any di stance betwee SMEEY

ext ensi on | ength and the m ni num extension | ength and the heIdpEP BEEN
that position. This is convenient as the spring force of fﬁE‘SﬁF&&d\‘“~\h‘f
means 17 is no |onger applied to t he spool when the pamﬁ elenent 60 I S ;
engaged with the 10 teeth 56 and thBf%fore the wire i s

| onger strained by the force of the spring notor 52. Th|s S also a
practical arrangenment such that the technician rewiring r mnrln usi ng

t he patch panel of the I nvention can extend the wre placed
needed 15 wthout the wre snapping back into the ret

posi ti on. As the wire 18 returns fromits fully e

position back to its retracted position, the portion of

12
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the wirte in the storage space 34, shown in Figure 9, 20 u as t he

spools rotate in a counterclockw se direction. Agai ngEEN
causes the wire to be pushed out toward the periphery o egé
space 34 until the wire is retracted beyond about 50%0—1“‘

extended state. At this point the wire begins winding 25 again as the
spool continues to turn in the count ercl ockwi se diTheShdeOilas BIRIRSpla
eventually results in areturn to thg/®tate shown in Flg

Whi | e specific enbodi nents of the invention have been sh ’Lﬂlu
described in detail to illustrate 30 the application of the pri

the invention, it w Il be understood that the invention nmay be enbodi ed

ot herwi se wi thout departing from such principles.

ot

FIG.8
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Li st of reference synbols: 8) Patch panel 10) Patch panel housing 12)
First electrical connection neans 14) Second el ectrical connection neans
16) Interconnection neans 17) Spring neans 18) Wre 18') Extendable wre
portion 18") Stored wire portion 18t) Transition portion 20) Data hubs 22)

Front face 24) Rear face 30) Spool 31) gﬁre 32) Payout spool half 34)
St orage spool half 40) Cartridge 41) F? t plate

12

¥

40

FIG.9




42) "Wre managenent el enment 43) Support structure 44) Wre, enent

el enent 46) Front spool receiving area 48) Rear spool receilvf "“~iﬁD
Bearing el enent 52) Spring notor 53) Ratchet nmeans 56) Teetlh % Eﬁﬁ%ﬁ 15ﬁ5577
el ement 61) Spring ~ 13 - - -13- ;
2.1 MAR 2000
Claims:
5 1) A patch panel, <comprising a patch panel

housing, at 1least a first and second electrical
connection means, which are electrically connected to
one another by an electrical interconnection means,
wherein

10 the interconnection means (16) is extendable from and
retractable to the patch panel assembly whereby the first
electrical connection means (12) can be moved toward and

away from the patch panel housing (10).

2) The patch panel as claimed in claim 1, wherein
15 the electrical interconnection means (16) comprises an
~ electrically conductive wire (18) extending between the
first and second connection means (12, 14) and
comprises at least one spool (30), the spool (30) being
assigned in each case a payout spool half (32) and a
20 storage spool half (34), the connection wire portion
(18’) assigned to the payout spool half (32) being
extendable from the patch panel (8).
3) The patch panel as claimed in claim 2, wherein
at least one spool (30) is disposed in a cartridge.
25 4) The patch panel as claimed in claim 2 or 3,
wherein each spool (30) is assigned a spring means
(17), which enables the extendable wire portion (18')
~ to be held under a bias.
' 5) The patch panel as claimed in one of claims 2
30 to 4, wherein the spool (30) 1is assigned a ratchet
means (53), comprising teeth (56) and a pawl element
(60) connected to a spring (61).
6) The patch panel as claimed in one of claims 2
to 5, wherein the length of the wire portion (18')
35 assigned to the payout spool half (32) is twice as long
as that of the wire portion (18”) assigned to the
storage spool half (34).
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5 1) - A patch panel

| east a first and second el ectrical
el ectrically connected to
nmeans, wherein 10 the interconnection neans (16)
retractable to the patch panel
connection neans (12) can be noved toward and
housi ng (10). 2) The patch p&iél
the electrica

conductive wre (18) extending between the first

connection neans (12, 14) and conpri ses at | east one spool
t he spool (30) being assigned in each case a payout spool
a 20 storage spool half (34), the connection wire portion

assigned to the payout spool
panel (8). 3)
| east one spool (30)

hal f (32) being
The patch panel
is disposed in a cartridge.

conprising a patch panel
connecti on neans,
one anot her by an el ectri cal

assenbly whereby the first
away fr
as claimed in c
I nt erconnection neans (16) conprises an

-housi ng, .
Whlﬁh are
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~ extendable fromthe patch
as clained in claim?2, wherein
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25 4) The patch panel as clainmed in claim2 or 3, wher ei n each

spool (30) is assigned a spring neans (17), which enables the
extendable wire portion (18") to be held under a bias.. 5?{ The
patch panel as clained in one of clains 2 30 to 4, where] FHIShSHERTOUAS BEEN
(30) is assigned a ratchet means (53), conprising tgeth REPEACEDANd a
paw el enent (60) connected to a spring (61). 6) rre—patrch
panel as clainmed in one of clains to 5, wherein th {-he
wire portion (18) 35 assigned t02£”19e payout spool half %ﬁﬁgg&%’%g*g%ﬁ
| ong as that of the wre portion (18") assigneEI to the

storage spool half (34). -114 4 Man 2600

Al Sheet Has Been Replaced

i
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7) The patch' panel as clained in one of clai 3 to 6 V\@@- | ALt
patch panel (8) is forned froma plurality ofw?artridges (40 : 8‘71%)@
The patch panel as clained in one of clains 2 5 to 7, wherpt '
portion (18") of the storage spool half (34) is wound op RERLAGEMENTSHEET
direction as the wire portion (18') in the payout spool} hgtf—32)"

18 JUN 2001
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