
1                   EP 0 452 575 B1                 2 Description
Modular System and Package by J B Gillett (IBM Technical Disclosure
Bulletin, Volume 16, Number 8, Technical Field of the Invention
November 1973, pages 1733 and 1734) describes a modular system wherein
different units are pluggable This Invention relates to the field of
modular lec-   5   Into a central electrical distribution channel. There is
trical apparatus and more specifically to the packag-  no description of
the routing of external electrical sig- ing and electrical Interconnection
of removable elec-  nais within the system. trical unite In a chassis.
EP-A-0 333 618 describes a data processing sys- tem packaged In a enclosure
comprising a chassis Background of the Invention                    10  and
cable carrier which are manufactured separately and subsequently merged,
the cable carrier being In- A current trend In the design of electrical
systems  sorted Into the chassis via an opening In the chassis Is the
provision of modular configurations whereby In-  top surface. Data storage
devices slide into the front dividual electrical units are readily
accessible and In  aperture in the chassis and electrical connection is
some cases customer removable. The use of modular  15  made with the cable
carrer via blind connectors. A designs provides a number of different
advantages,  logic cage slides Into the rear of the chassis and man-
Manufacture and assembly is made simpler In that    ual Intervention Is
required to connect the logic cage each unit can be manufactured and tested
separately  with the cable carrier. before assembling In the complete
system. Further- more, if a removable device becomes defective, it can   20
Disclosure of the Invention be removed for repair and replaced with a
working de- vice and the system can continue In operation with .   Thus
prior art systems have described a variety minimum of downtime. A typical
multi-component sys-  of modular systems showing different packaging ar-
tam of this type is a computing system whereby data  rangements and
electrical Interconnection between storage devices, processing hardware,
power sup-  25  electrical devices. However, there Is an ongoing re- plies,
cooling fans etc are all contained In a single unit.  quirement for modular
systems In which the electrical In such modularised systems, It is a common
re-  devices are easily assembled In the system with the quirement that the
different devices be Interconnect-  minimum of manual intervention In the
electrical con- ed with one another, and also connected to various  nection
of the devices and wherein the devices are signal and power supply lines.
In a modular system   30  readily accessible for repair and/or replacement.
with a number of separate units this can lead to a     Accordingly, the
present Invention provides mod- large number of signal and power cables
which take  ular electrical apparatus comprising afirstgroup of re- up a
lot of space and can make fault diagnosis diffi-  placeable functional
units each having an auto- cult A number of different electrical
distribution sys-  plugging connector at one end thereof, a second tems
have been described In the art.           35  group of one or more
replaceable functional units EP-A-320 107 describes a conventionally pack-
each having an auto-plugging connector at one end aged drawer containing a
plurality of front loaded disk  thereof and a further electrical connector
at the op- drives which are blind pluggable in a central bulkhead.  posilts
end thereof for enabling external electrical con- A conventional cabling
arrangement is provided for  nection to the apparatus, a support structure
for sup- the interconnection of the disk drives and other sup-  40  porting
the two groups of functional units, an electri- port units In the drawer.
cal distribution unit mounted within the support struc- EP-A-328 280
describes a similar system config  ture, the first and second group of
units being mount- uration wherein date storage devices contained In In-
ed on respective sides thereof, the distribution unit In- dividual
canisters are blind pluggable into a central  cluding complementary
connectors mounted at oppo- bulkhead. Power/control circuitry is contained
in a   45  site sides thereof for receving the auto-plugging con- unit
located In a rear compartment behind the central  nectors of respective
groups of units and a set of elec- bulkhead. The unit Is connected to the
storage devic-  trical conductors between the complementary con- es by
means of a connector located In the bulkhead.  nectors for interconnecting
the functional units; Manual connection of the power supply unit to the
whereby external information signals to the appars- bulkhead connector is
required.                50  tus are routed via at least one unit of the
second group EP-A-0 300 717 describes a Interconnecting sys-  and the
electrical distribution unit. tam wherein removable disk drives are blind
plugga-    In the modular configuration provided, the first ble Into
electrical connectors In a backplane circuit  and second group of unite
merge with the electrical board. Other units are blind pluggable Into the
rear of  distribution unit to form the apparatus with all electri- the
circuit board. Input/output signals are routed   55  cal connection between
the various units being made througha cable which connects directly to
signal trac-  via self-docking connectors. In this configuration, es on the
circuit board.                           there is no tangle of power and
signal cables which An article entitled "High-Power/Hlgh Density    have to
be Interconnected by hand. This permits a 2    



3,                  EP 0 452 575   B1                 4 simple assembly
procedure with a consequent reduc-  Ings. tion In assembly time and cost
and also a reduction In the likelihood of bad connections. Furthermore, us-
Brief Description of the Drawings Ing the configuration described,
electrical Intercon-   5 nection of all the devices Is via the electrical
distribu-  Fig. I is a front perspective view of a modular tion unit, and
external signal are routed through the  electrical apparatus according to
the present in- rear connectors on the second group of units. The ex-
vention (the top and side portions of the chassis ternal signal cabling to
these connectors is easily re-  and the apparatus front cover are shown
explod- moved prior to the removal of a unit of the second   10  ad from
the remainder of the apparatus for clari- group from the apparatus.
ty); It is preferred that the electrical distribution unit  Fig. 2 is a
partially exploded front perspective Is a replaceable unit mounted within a
central com-   view of the electrical apparatus shown In Figure partment of
the support structure. This allows the    1; separate manufacture and
assembly and testing of  15   Fig.3 Is a partially exploded rear
perspective view the electrical distribution unit and furthermore, the  of
the electrical apparatus shown In Figure 1; electrical distribution unit
can subsequently be easily  Fig. 4 Is a front perspective view of the
electrical removed from the support structure for fault diagno-
distribution unit as employed in the electrical ap- sis or replacement.
Thus all the major components of   paratus shown In Figure 1; the modular
electrical apparatus are removable from   20  Fig. 5 is a rear perspective
view of the cable as- the support structure and thus replacement of any
sembly employed In the electrical distribution unit defective component is
easily carried out.             shown In Figure 4. It Is further preferred
that the support structure comprises chassis in the form of a rectangular
tube  Detailed Description of the Invention having front and rear openings.
The tubular structure  25 provides good rigidity and efficient RFI
screening of  Figures 1 to 3 show one embodiment of the mod- the devices
contained therein. Although a further   ular electrical apparatus In the
form of a drawer 10 aperture could be provided In the chassis, It is
prefer-  suitable for mounting in a rack containing a number of red that
chassis is a adapted to receive the electrical  drawers. The drawer
consists of groups of individual distribution unit in the chassis via
either the front or  3o  removable electrical devices which are mounted
with- rear openings.                                      In a tubular
chassis, the top and side portion 12 of It is further preferred that the
first group of units  which is shown in exploded view in Figure 1 but omit-
is mounted in a front compartment of the chassis via  ted from Figures 2
and 3 for clarity. Also seen in Fig- the front chassis opening and the
second group of   ure 1 Is the apparatus front cover 14. The tubular units
is mounted in a rear compartment of the chas-  35  chassis takes the form
of a unitary structure, the sis, both the second group of units and the
electrical  componentpartsofwhicharepermanentlyweldedto- distribution unit
being mounted In the chassis via the  gather to give a chassis with only
front and rear open- rear chassis opening. Thus for apparatus In the form
ings and no removable lid. As is shown in Figure 1, the of a rack mounted
drawer, all the components re ac-  chassis is divided Into three
compartments which cessible and removable from the drawer without the   4o
contain the main components of the system. The front need to remove the
drawer from the rack.            compartment 16 is divided into four bays
18 defined In a preferred apparatus, the complementary     by the chassis
walls and three partitions 20, each bay connectors and electrical
conductors are formed Into  containing a removable data storage device e.g.
disk a cable assembly which Is removably mounted within  drive 22. The
chassis has high structural rigidity and a cable support frame. The
complementary connec-  45  provides good support for the disk drives
without un- tors are held in slots In the frame in the correct posi-  due
vibration. tion for the connection of the self-docking connectors
Furthermore, In conjunction with the front and on the Individual units of
both the first and second  rear covers this type of chassis provides
efficient RFI group.                                              screening
of the devices. A dividing wall 24 separates Preferably the first group of
units comprises a   so  the front compartment from the central compartment
plurality of data storage devices e.g. disk drives,  26 which houses an
electrical distribution unit 30 and mountable In a front compartment of the
support     a pair of centrifugal cooling fans 40 which provide structure
and accessible from the front. The second  forced air cooling of the
drawer. Behind the central group of units preferably comprises a power
supply  compartment, the rear compartment 42 houses a unit and controller
unit mounted In a rear compart-  55   power supply unit 44 and controller
card 46. Each of ment, both being accessible from the rear of the   the
main components and the packaging and electri- structure.
cal Interconnection of the Individual devices is descri- The invention will
now be described by way of ex-  bed in more detail below. ample only with
reference to the accompanying draw-    The disk drives are removably
mounted in the 3    



5                   EP 0 452 575B1                  6 bays defined within
the front compartment. At the  cover of the assembled drawer. The front
face of the rear of each disk drive (seen In Figure 3) Is a self-  power
supply includes two orifices 64 in positions docking power and signal
connector 48 which locates  corresponding to the position of the two pins
37 locat- on and mates with a corresponding floating device   5   ed on the
cable support frame rear panel. In betwean connector 52 mounted in the
dividing wall. In an   the two orifices are two openings through each of
equivalent design, connector 48 floats and connector  which extends a
contact tabbed printed circuit board 52 Is fixed.
66 which mates with connectors 56 using a pair of for- The electrical
distribution unit 30 is located within  ward extending guide pins 68. the
central compartment and is shown In detail In fig-  10  The controller unit
46 takes the form of a circuit ure 4. The unit comprises a cable support
frame 32  board attached to a plate 70. The sides of the circuit within
which Is mounted a cable assembly 50 and the  board fit Into a pair of
guide rails 86 mounted In the two cooling fans. The support frame comprises
front  appropriate positions on top of the power supply. The 34 and rear 38
parallel panels which are connected to-  front of the circuit board
Includes a contact tabbed ex- gether at each corner by means of four metal
straps   15  tension 72 which mates with connector54 using a pair 38. The
front panel is smaller than the rear panel and  of guide pins 74. The rear
plate acts In cooperation Includes three forward openings 35 defined by
four  with the power supply rear plate to complete the rear struts. The
cooling fans are mounted on the rear pan-  of the drawer. el with the exit
aperture of each fan aligned with one  Assembly of the drawer and
electrical connection of a pair of rectangular apertures 33 located in the
20  of the Individual devices Is carried out as follows: rear panel. The
rear panel also includes three rectan-  The assembled electrical
distribution unit 30 com- gular slots 31 (shown In Fig. 4 with connectors
In pos-  prising the cable assembly 50 and cooling fans 40 ition) which are
configured with one slot located be-  mounted in the cable support frame 32
is offered up tween the two fan apertures and the other two slots  to the
chassis rear opening 76 (Fig 3) and passes disposed below and symmetrically
about the upper  25  through the rear picture frame 78 fixed at the rear of
slot Also Included on the back surface of the rear  the chassis. The front
panel 34 of the support frame panel are two pins 37 (seen to better effect
In figure  passes through a central opening defined by the cen, 3 and 4)
which are used for guidance purposes during  tral picture frame 80 with the
device connectors 52 assembly of the drawer.
passing through the corresponding apertures In the The cable assembly 50
shown In Fig. 5 takes the   3o  dividing wall 24. The edges of the support
frame rear form of a harness to which Is attached four forward  panel
engage with the central picture frame and the facing device connectors 52,
one backward facing   support frame Is fixed Into position by means of
controllerconnector 54 and two backward facing pow-  screws passing through
the rear panel and into cor- er supply connectors 56. The cable loom
comprises a  responding holes In the picture frame. The rear panel
cylindrically shaped bundle of wires 57, extending up-  35  and associated
picture frame 80 thereby form the wards from which are four equally spaced
extensions  partition between the central compartment 26 and 58. Extending
from each extension by means of for-  the rear compartment 42. The support
frame is fixed ward extending conductors 59 Is a device connector.  to the
dividing wall from the front also by means of Extending rearwards and
indined at an angle to the  screws passing through the dividing wall into
holes In cylindrical bundle Is a T-shaped arm 60 the ends of  40  the front
panel. The vertical portions 39 of the cable which is attached the
controller connector. Below this  support frame straps 38 can flex to
compensate for are the two power supply connectors also connected  any
discrepancy in the sizes of the central compart- by electrical conductors
to the main bundle.       ment 26 and electrical distribution unit to
ensure se- The assembled electrical distribution unit is   cure fixing of
the unit and correctly position all con- shown in Fig .4. The cable
assembly is held in place   45  nectors as well as provide an airtight
bulkhead be- within the support frame by Inserting each of the  tween high
and low pressure zones. cable assembly connectors Into apertures in the
When the electrical distribution unit Is in place, frame. The three
rearward extending connectors are  the power supply unit is Inserted into
the rear chassis mounted in the three slots In the rear panel of the
opening 76. As can be seen most clearly In Figure 3, frame and each of the
four device connectors are  50  fixed to thefloor at each side of the
rearcompartment mounted In slots In the front vertical struts. Each of  is
a platform 82 and guide way 84. In conjunction with the frame apertures is
slightly larger than the corre-  the rearward extending pins on the support
frame sponding connector and the connectors are fixed In  rear panel, these
assist with the correct positioning place while still being able to float
within the aper-  of the power supply unit as it is guided into place. As
tures.                                        55  the connectors on the
power supply approach the The power supply 44 Is located In and takes up
corresponding connectors at the bottom of the rear the lower part of the
rear compartment (Fig 3). A plate  panel, the two pairs of pins locate In
the tapered holes 62 attached to the rear of the power supply extends
shown In Figure 3. The rear panel connectors flo- above the power supply
and forms part of the rear  at thereby providing correct alignment of the
power 4    



7                   EP0452575B1                      8 and signal tabs of
the powersupply with the rearpan-  shown the apparatus In the form of a
rack mounted el connectors 56. Electrical connection is completed  drawer,
it will be apparent that the apparatus may when the power supply is pushed
firmly home. The    equally well be used as an under-desk tower. rear plate
of the power supply engages with the rear   s picture frame of the chassis
and is fixed in position at each corner. Power is provided to the power
supply  Claims unit via cable 91 which fits Into socket 90 (Fig 3). The
controller unit is offered up to the rectangular  1. Modular electrical
apparatus comprising: aperture In the power supply rear plate with the   10
a first group of replaceable functional units edges of the circuit board
locating in corresponding   (22) each having an auto-plugging connector
(48) grooves In the two guide rails 86 mounted on the pow-  at one end
thereof, er supply. The circuit board is connected to the cor-        a
second group of one or more replaceable responding connector 54 on the rear
panel of the sup-  functional units (44,48) each having an auto- port frame
In the same way as the power supply. Data  15  plugging connector (66, 72)
at one end thereof and control signals are Input to and output from the
and a further electrical connector (88,90) at the drawer via a cable 88
attached to the connector 89 at   opposite end thereof for enabling
external elec- the rear of the controller (Fig 3).
trical connection to the apparatus, Each disk drive enters the drawer via
the bay             a support structure (10) for supporting the front
aperture and slides into its final position within  20  two groups of
functional units, the bay. As the rear of the disk drive approaches the
an electrical distribution unit (30) mounted dividing wall, two pins 53 on
the floating connector   within the support structure, such that the first
mounted In the dividing wall engage with two tapering  and second group of
units are mounted on oppo- holes in the disk drive connector, the floating
connec-  site sides thereof, the distribution unit including tor adjusting
Its position thereby ensuring alignment  25  complementary connectors
(52,54,56) mounted between the corresponding electrical connectors.
at said opposite sides for receiving the auto- Electrical connection is
completed when the disk       plugging connectors of respective groups of
units drive is pushed firmly home.                           and a set of
electrical conductors (57,58,59,60) In operation, all external date and
control signals  between the complementary connectors for In- enter the
drawer via the controller unit. This unit  30  terconnecting the functional
units whereby exter- sends out control signals to each of the devices which
nal Information signals to the apparatus are rout- are routed through the
electrical distribution unit.   ed via at least one unit of the second
group and Power to the devices is provided via the electrical dis-  the
electrical distribution unit. tribution unit. A control panel (not shown)
Is provided at the   35  2. Electrical apparatus as claimed In claim 1,
where- front of each device and Includes a power switch and   In the
electrical distribution unit Is a replaceable a number of Indicator lights
indicating device status.  unit mounted within a central compartment 26 In
When the power switch Is set on or off, a signal is rout-  the support
structure. ed via the electrical distribution unit to the power sup- ply
which then supplies or switches off power to that  40   3. Electrical
apparatus as claimed in claim 1 or claim particular device.
2 wherein the support structure comprises a If a part of the drawer
malfunctions when mount-    chassis in the form of a rectangular tube
having ed In a rack, the configuration described allows the   front and
rear openings. service engineer to access any of the components from either
the front or rear of the drawer. The power  45   4. Electrical apparatus as
claimed In claim 3 as de- supply, controller unit and electrical
distribution unit  pendant on claim 2, wherein the chassis Is adapt- are
all removable from the rear of the drawer and the   ed to receive the
electrical distribution unit devices are removable from the front of the
drawer. A   through either the front or rear chassis opening. defective
cable assembly, defective fans etc are easi- ly replaced with a minimum of
Inconvenience to the   5o   5. Electrical apparatus as claimed in claim 3
or claim user. All this can be done without removing the draw-  4, wherein
the chassis is adapted to receive units er from the rack.
of the first group in a front compartment (16) of Although the apparatus
described above shows        the chassis via the front chassis opening, the
floating connectors as part of the cable assembly, It  second group of
units In the rear compartment will be apparent that the desired
self-docking of the   55  (42) of the chassis and the electrical
distribution devices would equally well be achieved with static      unit
In a central compartment (26) of the chassis, connectors on the two sides
of the cable assembly       both via the rear chassis opening. mating with
floating connectors on each of the units. Furthermore, while the described
embodiment has     6. Electrical apparatus as claimed in any preceding 5



7                   EP 0 452 575 B1                 8 and signal tabs of
the powersupply with the rear pan-  shown the apparatus In the form of a
rack mounted el connectors 56. Electrical connection is completed  drawer,
It will be apparent that the apparatus may when the power supply Is pushed
firmly home. The    equally well be used as an under-desk tower. rear plate
of the power supply engages with the rear   a picture frame of the chassis
and is fixed In position at each corner. Power is provided to the power
supply  Claims unit via cable 91 which fits Into socket 90 (Fig 3). The
controller unit Is offered up to the rectangular  1. Modular electrical
apparatus comprising: aperture in the power supply rear plate with the   10
afirstgroupofreplaceablefunctional units edges of the circuit board
locating In corresponding   (22) each having an auto-plugging connector
(48) grooves in the two guide rail 88 mounted on the pow-   at one end
thereof, er supply. The circuit board is connected to the cor-        a
second group of one or more replaceable responding connector 54 on the rear
panel of the sup-   functional units (44,46) each having an auto- port
frame In the same way as the power supply. Data  15  plugging connector
(66, 72) at one end thereof and control signals are input to and output
from the   and a further electrical connector (88,90) at the drawer via a
cable 88 attached to the connector 89 at  opposite end thereof for enabling
external alec- the rear of the controller (Fig 3).                   trical
connection to the apparatus, Each disk drive enters the drawer via the bay
a support structure (10) for supporting the front aperture and slides into
Its final position within  20  two groups of functional units, the bay. As
the rear of the disk drive approaches the         an electrical
distribution unit (30) mounted dividing wall, two pins 53 on the floating
connector   within the support structure, such that the first mounted In
the dividing wall engage with two tapering  and second group of units are
mounted on oppo- holes In the disk drive connector, the floating connec-
site sides thereof, the distribution unit Including tor adjusting its
position thereby ensuring alignment  25  complementary connectors
(52,54,56) mounted between the corresponding electrical connectors.
at said opposite sides for receiving the auto- Electrical connection is
completed when the disk       plugging connectors of respective groups of
units drive is pushed firmly home.                           and a set of
electrical conductors (57,58,59,60) In operation, all external data and
control signals  between the complementary connectors for in- enter the
drawer via the controller unit. This unit  30  terconnecting the functional
units whereby exter- sends out control signals to each of the devices which
nal Information signals to the apparatus are rout- are routed through the
electrical distribution unit.   ed via at least one unit of the second
group and Power to the devices is provided via the electrical dis-  the
electrical distribution unit. tribution unit. A control panel (not shown)
is provided at the   35  2. Electrical apparatus as claimed in claim 1,
where- front of each device and includes a power switch and   in the
electrical distribution unit is a replaceable a number of indicator lights
Indicating device status.  unit mounted within a central compartment 26 in
When the power switch is set on or off, a signal is rout-  the support
structure. ed via the electrical distribution unit to the power sup- ply
which then supplies or switches off power to that  40  3. Electrical
apparatus as claimed In claim I or claim particular device.
2 wherein the support structure comprises a If a part of the drawer
malfunctions when mount-    chassis in the form of a rectangular tube
having ed in a rack, the configuration described allows the   front and
rear openings. service engineer to access any of the components from either
the front or rear of the drawer. The power  45  4. Electrical apparatus as
dalmed In dalm 3 as de- supply, controller unit and electrical distribution
unit  pendant on claim 2, wherein the chassis Is adapt- are all removable
from the rear of the drawer and the   ed to receive the electrical
distribution unit devices are removable from the front of the drawer. A
through either the front or rear chassis opening. defective cable assembly,
defective fans etc are easi- ly replaced with a minimum of inconvenience to
the   50  5. ElectrIcal apparatus as claimed in claim 3 or claim user. All
this can be done without removing the draw-  4, wherein the chassis is
adapted to receive units er from the rack.
of the first group in a front compartment (18) of Although the apparatus
described above shows        the chassis via the front chassis opening, the
floating connectors as part of the cable assembly, it  second group of
units In the rear compartment will be apparent that the desired
self-docking of the  55  (42) of the chassis and the electrical
distribution devices would equally well be achieved with static     unit in
a central compartment (26) of the chassis, connectors on the two sides of
the cable assembly      both via the rear chassis opening. mating with
floating connectors on each of the units. Furthermore, while the described
embodiment has     6. Electrical apparatus as claimed In any preceding 5 *
C   L       M S   *   



9                   EP 0 452 575 B1                 10 claim, wherein the
electrical distribution unit (30)  3. Eln eisktrisches Gwit gemil Anspruch
I oder 2, comprises a cable assembly (50), Including the     in dam die
Tragerstruktur sin Gehause In der complementary connectors and electrical
con-       Form sines rechteckigen Rohrs aufwalst, das ductors, which Is
removably mounted In a support   5  vorne und hinten often ist. frame (32),
the complementary connectors being located in corresponding apertures In
opposing  4. Eln eiektdsches Gernt germ  Anspruch 3 in Ab- panels (34,38)
of the frame.                       hangigkelt von Anspruch 2, In dam des
Gehause so ausgelegt bst dao die elektriuche Vertelerein- 7. Electrical
apparatus as claimed In any of claims   10  helt entweder durch die vordere
oder durch die 2to6, further Including cooling fans (40) mounted  hintere
6ffnung Im Gehause aufgenommen wird. within the cable support frame for
providing forced air cooling for both groups of functional  5.
ElneektrischesGoertgemaiBAnspruch3oder4, units.
In darn das Gehiuse so ausgeiegt ist, dai3 die er- 15      ste Gruppe In
elnem vorderen Abtell (16) des Ge- S. Electrical apparatus as claimed In
any preceding   hauses durch die vordere Gehause8ffnung, die claim wherein
the first group of functional units  zweite Gruppe Im hinteren Abtel (42)
des Gohiu- consists of a plurality of data storage devices    ses, und die
elektrische Verteilerelnheit In elnern (22), the second group of units
consisting of a    mittieran Ablefi (26) des Gehauses, belde durch power
supply unit and a controller unit (46)  20   die hintere GehAuse8ffnung,
aufgenommen war- whereby external data and control signals are      den.
routed through the controller unit. O. Elektrisches Gert gemai elnern
beilebigen der vorstehenden Ansprfiche, In dam die elektrische
PatentansprOche                               2J      Vertebereinhelt (30)
elne Kabelanordnung (50) einschliellch der Gegenstsckverbinder und 1.
Modulares sehktrisches Gerat, enthaltend:          elektriachen Lelter
enthalt, die ausbaubar In el- aine erste Gruppe austauschbarer
funktioneller     nem Halterahmen (32) montlert lot wobel die Gea Einheiten
(22), die )swells aInen seibsteinsteck-  gensteckverbinder in
entsprechenden 6ffnungen baren Steckverbinder (48) an einem Ende auf-  3o
In elnander gegenfiberligenden Piatten (34, 36) weisen,
des Rahmens montiert sind. sine zwelte Gruppe von dnerodermehreren aus-
tauschbaren funktbonedlen Elnheiten (44, 4) mit  7. Elektrisches Gerat
gemia einem bellebigen der jewells elnem selbstelnsteckbrsrn Steckverbin-
AnsprOche 2 bib 6, das ferner KOhIlOfter (40) ant- der (68, 72) an elnem
Ende und elnem walteren   35  hilt die Innerhalb des Kabelhalterrahmens
mon- elektrischen Steckverbinder (88, 90) am anderen    tlert sind, um sine
Zwangsluftumwiizung fir bel- Ende, um elnen externen elektrischen Anschiu3
de Gruppen funktioneller Elnhelten vorzusehen. an das Gernit zu
ermoglichen, sine Tragerstruktur (10) zum Tragen der zwel    S. Elektisches
Geat gemiB elnerm bellebigen der Gruppen funltioneller Elnheiten,
40      vorstehenden AnsprOche, In dem die orate Grup- sine eleitrieche
Vertelerehnhelt (30), die In der  pe der funktionellen Elnhelten aus lner
Vlelzahl Tragerstruktur angeordnet bst wobei die erste      von
Datbnspeichervorrichtungen (22) besteht, und die zweltb Einheltengruppe an
deren ehno-      die zwelte EInheitengruppe aws einem Netztell
dergogenflberlegendenSellenmontlertsind, wo-       und alner Steurelnhelt
(46) besteht, wobel Da- bel die Vertelereinhelt Gegensteckvarbinder (52,
45  ten- und Steuerslgnale von augen her durch die 54,6) sautwebt,
umdieseibstoinateckboren Stock-    Steusrelnholt geffhrt warden. verbinder
der entsprechenden Elnheltengruppen aufzunehmen, und sin Satz elekbtischer
Leiter (57, 58, 59,80) zwschen don Gagensteclverbin-   Revendlcatlons darn
zum Zusamnenachalten der funictionellen   so Ehnheiten vorgesehen let wobel
externe Informs-  1. Apparall Alectrique modulaire comprenant: tionsaignale
an des Gernt Ober mindestens sine          un premier group. d'unrtts (22)
fonction- Elnhelt der zwelten Gruppe und die elekidtische    ndlles
rempiagables ayant chacune un connec- Verteilerelnhelt gafhrt warden.
tour (48) A auto-anf Ichage A une de sea extr6mi- 56     t~e, 2.
ElneiektischesGeratgemrAAnspruch 1, Indem                un second group.
dune ou pluslurs uni- die elektrische Vertelerslnheit sine austausch-   Mts
(44, 46) fonctionnelles remplagables ayant bare Elnhhlt Ist, die In elnem
mitteren Abbil 26 Im  chacune un connecteur (66, 72) A auto-nftichage
Tragerahmen montiert 1st                           A une de sms extremit et
un autre connecteuw 6 I 11111 !111 IlIJI IIII1 11 1111  



11                  EP 0 452 575 B1                 12 (88, 90) 6lectrique
A son xtremite opposee pour    neaux opposes (34, 38) du cadre. permettre
Ia connexion eiectrique externe A l'ap- parel,
7. Apparel electrique selon l'une quelconque des une structure (10) de
support pour sup-   a   revendlcations 2 A 6, comprenant en outre des
porter les deux groupes d'unitis fonctionnelles,    ventilateurs (40) de
refroidlseement montes A l'in' une unite (30) de distribution ilectrique
terisur du cadre support de cable pour permettre montee A I'inteieur de la
structure de support, de  le refroldissement de l'air puise pour lee deux
tells sorts quo le premier et le second groupes    groupes d'unitbs
fbnctionnooes. d'unites solent montes eur sea ctis opposis,  10 I'unit6 de
distribution compronant des connec-  S. Apparel elobtique solon l'une
quelconque des teurs complimentalres (52, 54, 56) montes sur
revendicatlons precedentes dens lequd le pro- lee cotes opposes pour
recevoir los connecteurm    mier groups d'unites fonctlonnolles consists en
A auto-onfichage des groupos d'unites respectifs    pluslurs dispoeltifs
(22) de stockage de don- et une seris de conducteurs dlectriques (57, 58,
15  nfes, lo second group. d'unites consistent en 59, 80) entre les
connecteurs compliemntaires       une unite d'allmentatlon ot une unite
(48) de pour Interconnecter lee unltes fonctionnelles de   commando de
manere quo dee donnees exter- manlere quo lee signaux d'lnformation
destinos A    nes et des signaux de commande solent achemi- I'apparel
solent acheminis par l'intermedlaire      nes par l'intermedialre de
l'unit6 de commands. d'au moins uno uniti du second groups et de   20
l'unit6 de distribution ilectrique. 2. Apparel Mlectrique solalo i
revendication 1, dans loquol l'unit de distribution ilecbique set une uniti
remplapable montie a l'interieur d'un   25 compartiment (26) dons la
structure de support 3. Apparell ilectrique solon la revendication I ou la
revendlcation 2 dans lequel Ia structure de sup- port comports un chassis
so presentant sous la  30 forms d'un tube rectanguiaire ayant des ouvertu-
roe frontale et arriere. 4. Apparell Uectrique selon la revendlcation 3
lors- qu'eii dipend de ls revendication 2, dans loquol  35 le chassis est
adapte pour recevoir l'unite de dis- tribution 6lectrique a travers solt
l'ouverture fron- taoe du chAssis soft l'ouverture arrlbre. 5. Apparerl
iectrique solon la revendlcatlon 3 ou la  4o revendlcation 4, dens lequdl
Is chassis est adapte pour recovoir les unitdo du premier groups dons un
compartiment frontal (16) du chassis par l'ou- vorture frontals du chassis,
lo second groups d'unlits dane lo compartiment arriere (42) du   45 chisels
et l'untit de distribution electrique dons un compartiment central (26) du
chassis, les deux par l'intermedialre de l'ouverture arriero du chisels. 6.
Apparel electrique sWlon l'uno quelconque des revendications pricidontes,
dans loqudl I'unite (30) de distribution iloctrique comport. un as-
semblage de cables (50), compronant les connecteurs complimentaires et lea
conducteurs  w5 Nlectriques, qul eat monte de manlere amovible dans un
cadre (32) de support, lea connectours complimentalres Rtent places dane
des ouvertu- res correspondantes pratiquees dons des pan- 7 I I      hIIJ
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