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Claim

A subrack for electronic circuit boards, said subrack having a front face

and being adapted to be inserted into a subrack support such that said front face

faces outwardly, said subrack including a plurality of mother boards for supporting

and connecting to electronic circuit boards, said mother boards being disposed in

at least two mother board planes, wherein said subrack electrically plugs into said

subrack support automatically upon insertion of said subrack into said subrack

support and electrically unplugs automatically upon removal of said subrack from

said subrack support, and wherein said mother boards are parallel to said front
face of said subrack.
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SUBREACY FOP TECTRONTC CTRCOUTT @) S AN TTQ JQUDPPORT
~KGROT T INVENTTNAN

Fie.d of rhe irnvenr-on

The precent 1nvention concerns electronic circu:s
bocard support assemblies 1n general and :n particul
subrack for electronic circuit boards that plugs in and
unplugs automatically and its supporect.

Dezoripsinn 2f "he pricor ars

In the electrenic circuit board subrack known as
the “Eurofer" subrack, the electronic circuit boards are
disposed perpendicularly to the fronrt face ot the
subrack.

These electronic c:rcuit boards have ba ‘kplane
connectors at their rear ends.

These electronic circuils boards are moun'el i1n rhe
subrack 1n slidewavs .o which they 3lide wi*h ~_.=.41 ince
unti1l they piug :nto board ccnnectors disposed fare-to-
face i1n the subrack.

A rigid clearance allow:ing fitting ¥ the
electronic ircuit boards to the connectors 15 firovided
by slideways on the board.

Outpuc: connectors are fived to the -ubrack
structure, facing the backplane ccnnecrters

The outpul connectors are male connecicrc prov-ded
with centering pegs and are mounted to flocat on <he
subrack structure by means cf spacers with play.

The outpu: connectors are distributed on the rear
face of the subrack.

The "Eurofer* subrack can be manipulated by means
of two handles on :its Zfron:t face and &lsc has two guide

slideways on 1ts sides.

To enable the subrack te be unplugged, ar,
intermediate structure 1s reguired in the structure of

its case allowing:
- floating support of female connectors facing the

By
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- it is virtually impossible to repair or modify the output wiring from the
front face of the subrack because of the position of the output connectors and
because the case wiring is at the rear of the connectors and at a great distance
from the front face of the subrack, so that it is necessary to provide other access
areas or to demount the structure from the case,

- the subrack is unplugged manualily by pulling with sufficient force on
two handles provided at the front of the subrack, this force being increased by
virtue of the increased number of output connectors,

- failure to comply with standards on vibration, impact and
electromagnetic interference, which standards are becoming more and more
severe.

The applicant has designed a subrack for electronic circuit boards that
plugs in and unplugs automatically and which shortens the installation time and
alleviates the problems of connection, reliability, wiring and access to external
connections.

SUMMARY OF THE INVENTION

The invention consists in a subrack for electronic circuit boards, said

subrack having a front face and being adapted to be inserted into a subrack
support such that said front face faces outwardly, said subrack including a
plurality of mother boards for supporting and connecting to electronic circuit
boards, said mother boards being disposed in at least two mother board planes,
wherein said subrack electrically plugs into said subrack support automatically
upon insertion of said subrack into said subrack support and electrically unplugs
automatically upon removal of said subrack from said subrack support, and
wherein said mother boards are parallel to said front face of said subrack.

The subrack and its subrack support may also have one of the following
features:

- said subrack support has a general interior shape
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similar to the general exterior envelope of said subrack,

- output connectors are fixed to said support of
the subrack, connectors of said subrack being adapted to
connect automatically to said output connectors.

The subrack of the invention pay also have one of
the following features:

- each plane contains one or more mother boards,
said mother boards and their electronic circuit boards
being superposed to form a stack of compartments the
general exterior envelope of which 1is generally pyramid
shaped,

- the front face of the subrack faces the mother
board or the set of coplanar mother boards having the
largest surface area,

- male cutput connectors are fixed to the ends of
said mother boards,

- the compartments of the subrack include stiffener
plates for the mother boards and/or protective plates for
the electronic circult boards,

- at least one mother board of a compartment pn 1is
omitted to allcw provision of four rows of connectors on
the mother board of the next compartment n+1,

- at least one mother board of a compartment p 1is
offset to align it with one side of the previous
compartment n-1 or the next compartment n+l so that the
connectors of said mother board of said compartment p can
be disposed on one side of the subrack,

- the compartments are all aligned with one side of
the subrack so that all of the connectors can be on one
side of the subrack,

- at least one compartment contains only one mother
board,

- at least one compartment contains two mother
half-boards,

~ at least one compartment contains four mother




. .
‘e

o8 we

(€]

to
ch

30

35

quarter-boards,

- at least one compartment contains one mother
half-board and two mother quarter-boards,

- the areas of the mother board and the sets of
coplanar mother boards have 1increasing values according
to their position in said pyramid shaped stack, the
mother board or the set of mother boards nearest the

[ 1Y

ront face of the subrack having the greatest area,

- the mother boards are dispcsed in planes parallel
to the front face of the subrack by means of spacers
Zastened to said stiffener plates of the mother boards
and/or said protective plates of the daughter electronaic
circuit boards.

The advantages of the subrack for electronic

circult boards that plugs in and unplugs autcmatically

include:

- 1t eliminates much of the wiring of the backplane
wit individual wires, whilst retaining automatic
unplugging,

- the wvolume and i1n particular the
subrack and 1ts suppor: are grea:tly reduced becCauise o
the use and the pes:itioning c¢cf the mother Dpoards
substituted for the standardized boards of the prior arn,
the elimination of the wiring of the backplane wi-h 1its
two rows of connectors, and the relocation of the cutput
wiring area from the rear e
all these advantages facilit

- the volume and the depth of the subrack are

exactly matched to the 1int
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levels the subrack bes: suited <¢c :the i1ntended
i1s produced, with one, twe Or three compartments, whicn
is i1mpossible with the prior art der.ces,

- 1t adapts read:ily to

t
in terms of output wiring through =the checice ~¢f <re
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of circuit Dboard format for each compartment and
different positioning of the mother boards in each
comparcment,

- it protects the electronic circuit boards against
vibration and impact because these are transferred
mechanically to sheet metal panels through screws at
various points.

Other features and advantages of the
invention will emerge from a reading of the description
of the preferred embodiment of the subrack for electronic
circult boards that plugs in and unplugs automatically
given with reference to the appended drawings.

BRIEF DESCRIPTION QOF THE DRAWINGS

Figure 1 is a part-sectional top view of a three-
stage subrack for electronic circuit boards that plugs in
and unplugs automatically and 1its case, both 1in
accordance with one preferred embodiment of the
invention.

Figure 2 18 a part-sectional top view of the
preferred embodiment of the subrack and its case with the
subrack inserted into the case.

Figure 3 is a view 1n section on the line III-III
in figure 2, the output connectors of the subrack being
shown connected.

Figure 4 is a view 1in section on the line III-III
in figure 2, the output connectors of the subrack being
shown disconnected.

Figure 5 1s a part-sectional top view of the
preferred embodiment of subrack for electronic circuit
boards showing one particular arrangement whereby four
rows of connectors can be disposed on the mother board of
the second compartment.

Figure 6 1s a part-sectional top view of the
preferred embodiment -of the subrack for electronic
circuit boards showing one particular arrangement

%
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Z21r-21C.
The mother boards 3A-3C are disposed in at least
wo planes parallel to the front face 6 of the subrack 1,

ct

ach plane containing one or more mother boards.

M

The planes are superposed to form a stack in the
shape of a pyramid.

The front face 6 of the subrack 1 faces the largest
surface area mother board or set of coplanar mother
poards.

The subrack 1 for electronic circuit boards 22-2C
cherefore 1ncludes large mother boards 3A-3C to the
shorter sides of which male output connectors 5&-5C are

The male output connectors SA-5C can be connected
au-omatically to the female connectors 42-4C. The female
output conneccors 4A-4C cterminate the output wiring
1g2-190C.

Each design of mother board has one or more male
cutput connectors 5S5A-5C.

The set o0Z mother boards 1i1s disposed parallel to
the plane of the front face 6 of the subrack 1 to form a
stack of mother board compartments 2-C.

The mother boards have different widths depending
on their comparcment.

The set ¢f mother boards 1s disposed and heild to
form a stack in the shape of a pyramid.

By stack in the shape of a pyramid is meant a stack
of mother boards such that the 1imaginary exterior
envelope defined by the set of mother boards comprises a
set of steps along the longitudinal axis and/or along the
radial axis to form a podium along one or both axes.

As previously stated, the front face 6 of the
subrack 1 faces the larger surface area mother board or
set of coplanar mother boards.

The construction of the subrack in accordance with
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the invention for electronic circuit boards necessitates
fixing of the various mother boards together by means of
spacers 7A-7C.

These spacers 7A-7C are preferably attached to
stiffener plates 8B-8D for the mother boards 3A-3C and/or
protective plates 8A-8C for the daughter electronic
clrcult boards 2A-2C.

The electronic circuit board subrack also has
helding means 12 attached to the front face 6 of the
subrack 1.

These holding means 12 are handles or copenings
raespectively fixed to or formed i1n the front face 6 of
~he subrack 1, for example.

s

ubrack fcr electron:c circult D

oa u

a suprort 1. fcr the subrack 1 o facilitate mounting 1t

in a case ¢ Mounting the subrack 1 1in the case ¢ 1s all

the easier in that the sukrack s shallow and therefore
has a center of graviiv near tne front face

The subrack Zfor elecirconic circuit becaras that

plugs in and unplugs autowmatically <an ke :rcerted n-o

the support 11 by means of slidewavrs 13 atcached "o the
cottom face of Che sugpcrt 11 and erxtending fron the
front of the suppor:t 0 =—he rear <f <he sucpor-.

The support 1! Zfor zhe subrack 1 has zhe 22l.9v.n3

funcrions:

- 1t proviges & rougn and rezdy rest for tne
subrack when the latzer 1s f:rstc cifered ug, Ty meznz ¢
a projection at <the Irsnt 2nd &t The Dottor i she

sSuppore,

LN PO e

- it aliows ggeviezc cenzterinz and plugsinsg e

. - - - - T - - = - oleb - M - -~
without the operaz:ve being &kle 2 see whzt rne .5 dcing,

because ncl:ned Zaces on tne sidss I the lcwer szre of
the subrack auto~azicelly center =the suLracr <nro.gnsus
its movemen:z i1n:tc the case,

- four centering pegs greven:t clffering Up 2f =rne
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subrack slantwise to the connectors,
- support two plastics material slideways and

cre-adjustment to within 2 mm for the final plugging in
=

ernsure ezasv sliding of the subrack in its support,
- 2t has perforations through which the output
ab_.es 10&-10C pass,

- it supports the floating female connectors 4A-4C,

- four screws provide a simple and effecrtive
mechanical coupling between the subrack and the case
support, complying with the most severe standards in
»s of vibraticn and impact.

The support 11 for the subrack 1 forms a podium the
gzrierz. 1ntericr shape of which i1s similar to the general
z«Teror =nvelope ©of cChe mother boards 32-3C stacked 1in
ance with the invention.

Figures 3 and 4 are two views 1in section on the
lane IIZI-III in figure 2 in which the output connectors

<2, 52 c¢f rthe subrack are respectively connected and

Figures 3 and 4 show the subrack 1 and the
eleccronic circult boards 2B, 2C respectively associated
witn the second ard third compartments B and C, the
eleccronic circuit board 2B being <onnected to the mother
board 2B by means of board connectors 21B.

Figures 3 and 4 also show the stiffener plates 8B,
8C respectively associated with the second and third
compartments B and C and the spacer 7B associated with
the second compartment B.

They alsoc show the female and male connectors 42
and SA associated with the first compartment A.

The output connectors 4A-4C are fixed to the
support 11 of the subrack 1 by fixing means comprising
screws 16 and spacers 17 that provide a floating mount.

The floating mount is obtained by means of a play
18 a few tenths of a millimeter deep and approximately

L
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2 mm transversely to the fixing axes, for example.

The electronic circuit board subrack also includes
two centering p=gs 14 associated with each fixing means
for the output connectors 4A-4C.

These pegs preferably have a bevel 15.

The pegs 14 are fixed to the associated mother
boards 3A-3C by appropriate means 19 known in themselves
fixing the male output connectors 5A-5C to the associated
mother board 3A-3C.

The coupling of the male output connectors SA 1is
achieved by penetration cof the two pegs into spot facings
20 on the female output connectors 4A.

The male output conrectors 4A-4C are disposed on
zach side of the supporz 1 for the subrack 1 and are
cffset in each compartment so that they are not coplanar.

Other advantages of the support for the subrack of

the invention include:

- 1t provides access to the output wiring 10A-10C

s
from 1n front of the case &% without any demounting, the
male output connectors 44-4C being oriented towards the
tront of the subrack,
- the 1integrat:on ©f the case wiring 102-107 does

not projec: to ei1ther side of the surface area

corresponding o th=- front face 6 of the subrack 1, which

minimizes the overall deptnh of the wiring and enables 1t

to be disposed near the £front face of the subrack,

facilitating modification of the wiring.

To allow this, th female connectors 4A-4C must be

detached and moved far enough forward to obtain access to

the wiring 10A-10C.

The feature of the 1invention that provides a

subrack suppert in the form o¢f a podium has the

advantages c¢f providing an effective screen against

electromagnetic interference around the subrack because

of the presence of solid walls and because of the
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openings 22 in the upper, lower and bottom parts.

The openings 22 also enable removal of heat.

The openings can be provided either by making holes
directly 1in the top and bottom walls of the subrack
support or by attaching perforated plates.

The openings enable distribution terminals (not
shown) for the wiring 10A-10C, retaining means for the
case wiring and clamps (not shown) for screened cables to
be mounted on the step faces of the support 11 for the
subrack 1 in the form of a podium.

Figure S5 1is a part-sectional top view of the
subrack 1 for electronic circuit boards 2A-2C showing one
particular arrangement of the first compartment A and the
mother board 3B 1n the second compartment.

The elimination of the mother board from the first
compartment A and of the stiffener and protection plates
from the second compartment B enables four rows of
connectors 4A, 5A and 4B, 5B to be mounted on the mother
bocard 3B of the second compartment B and, as 1in
the previous embodiment, two rows of connectors 4C, 5C to
be mounted on the mother board 3C 1in the third
compartment C.

In this specific embodiment, the £ixing spacers 7B
of the second compartment B are omitted, leaving only the
spacers 7A and 7C of the first and third compartments.

Also retained are the stiffener plates 8C and 8D
for the mother bocards 3B, 3C and the protective plates
8A, 8C for the electronic circuit boards 2B and 2C.

Figure 6 1s a part-sectional top view of the
electronic circult board subrack 1 showing an arrangement
of the first compartment A and the second compartment B
allowing all of the connectors 4A, 52 on the mother board
3A in the first compartment A to be disposed on one side
of the subrack 1, to be more precise on one side of the
mother board 3A of the first compartment A.
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In this other embodiment shown in figure 6, it is
possible to offset one of the compartments n, for example
the first compartment A, to align it with one side of the
previous compartment n-1 or the next compartment n+l (the
second compartment B in the example shown in figure 4).

An arrangement of this kind enables the connectors
to be placed at one end of one of the mother boards.

It 1s equally possible to align more than one
compartment, for example the compartments A and B, with
another compartment, for example the compartment C, to
arrange the compartments in a different way.

One such embodiment is shown in figure 7.

It 1s alsoc possible to align all of the
compartments A-C with one side of the subrack, one such
alignment being shown in figure 8, for example.

An arrangement of this kind allows all of the
connectors to be disposed at one side of the subrack.

In figures 5 through 8 described above, the support
11 for the subrack 1 is still of generally pyramid shape.

However, some of the steps constituting the podium
can be eliminated according to the compartments present
and thelr respective alignments.

A large number of different combinations of mother
boards can be selected and associated in each
compartment .

For a subrack comprising S1x successive
compartments, the arrangement of the mother boards in a
generally pyramid shape 1s obtained by selecting mother
boards from the following list:

- a single mother board (figure 8a),

- two mother half-boards disposed horizontally
{(figure 9B),

- two mother half-boards disposed vertically
(figure 9C),

- four mother quarter-boards (figure 9D},
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- one mother half-board disposed horizontally
associated with two mother quarter-boards also disposed
horizontally (figure 9E), and

- one mother half-board disposed vertically
associated with two mother quarter-boards disposed
vertically (figure 9F).

It is clear that all the mother boards shown 1in
figures 9A through 9F are the same size but that the
areas of the mother boards differ according to their
respective compartments.

In other words, the areas of the mother boards and
the sets of coplanar mother boards 3A-3C have increasing
values according to their position in the pyramid shape
stack.

As previously mentioned, the mother board or the
set of mother boards nearest the front face of the
subrack has the largest area.

With regard to the construction of the electronic
circuit board subrack, the output connectors are wave-
soldered to the mother boards, for example.

This has the advantage that the output wiring 1s
integrated into the volume defined by the front face of
the subrack.

The subrack 1s fixed to 1its case by means of a

plurality of screws.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A subrack for electronic circuit boards, said subrack having a front face

and being adapted to be inserted into a subrack support such that said front face

5 faces outwardly, said subrack including a plurality of mother boards for supporting
and connecting to electronic circuit boards, said mother boards being disposed in

at least two mother board planes, wherein said subrack electrically plugs into said
subrack support automatically upon insertion of said subrack into said subrack
support and electrically unplugs automatically upon removal of said subrack from

10  said subrack support, and wherein said mother boards are parallel to said front

face of said subrack.

2. A subrack assembly including a subrack according to claim 1 in
combination with said subrack support, wherein said subrack has an exterior
15 envelope shape and said subrack support has a general interior shape similar to

said exterior envelope of said subrack.

3. A subrack assembly including a subrack according to claim 1 in

combination with said subrack support, wherein electrical output connectors are

20 fixed to said subrack support, said subrack having electrical connectors adapted

:=-§:, to connect automatically to said output connectors upon insertion of said subrack

& into said subrack support.

4, A subrack according to claim 1, wherein each mother board plane contains

) 25 at least one mother board, said mother boards being superposed to form a stack
of compartments the general exterior envelope of which is generally pyramid

shaped.

5. A subrack according to claim 4 wherein the aggregate areas of the mother
30 boards in each mother board plane have increasing values according to their

position in said pyramid shaped stack, the mother board plane nearest the front

m
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face of the subrack having the greatest mother board area.

6. A subrack according to claim 4 wherein the mother board, or a set of
coplanar mother boards, having the largest area is closest to the front face of the

subrack.

7. A subrack according to claim 1 wherein male output connectors are fixed

to ends of said mother boards.

8. A subrack according to claim 4 wherein the compartments of the subrack
include at least one of stiffener plates for the mother boards and protective plates

for the electronic circuit boards.

9. A subrack according to claim 8 wherein the mother boards are disposed in
planes parallel to the front face of the subrack by means of spacers fastened to at
least one of said stiffener plates of the mother boards and said protective plates

of the electronic circuit boards.

10. A subrack according to claim 4 wherein the number of connectors on the at
least one mother board of one compartment is greater than the number of
connectors on the at least one mother board in an adjacent compartment on the

side of said one compartment away from said front face.

11. A subrack according to claim 1 further including a number of electrical
connectors on each mother board, wherein at least one mother board disposed in
a given mother board plane is offset to align an edge of said one mother board
with an edge of an adjacent mother board in a different mother board plane so
that the connectors of at least one of said one and adjacent mother boards can

be disposed on one side of the subrack.

12. A subrack according to claim 9 wherein all mother boards of the subrack

6P C WWIPNWORDNELL EFRSPECIRL TOMS-86 DOC
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are substantially aligned at one side of the subrack so that ail of the connectors

can be on one side of the subrack.

13. A subrack according to claim 1 wherein at least one mother board plane

contains only one mother board.

14. A subrack according to claim 1 wherein at least one mother board plane

contains two mother half-boards.

15. A subrack according to claim 1 wherein at least one mother board plane

contains four mother quarter-boards.

16. A subrack according to claim 1 wherein at least one mother board plane

contains one mother half-board and two mother quarter-boards.

17. A subrack for electronic circuit boards according to claim 1 substantially as

hereinbefore described with reference to the accompanying drawings.

DATED: 8 September, 1998

PHILLIPS ORMONDE & FITZPATRICK
Attorneys for:

GEC ALSTHOM TRANSPORT SA

T34445-35 0OC
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In a subrack electronic «circuit boards are
connected to mother boards disposed in at least two

N
lanes parallel to the front face of the subrack. Each

T3

plane contains one or more mother boards. The planes are
superposed to form a stack of compartments the general

exterior envelope of which is generally pyramid shaped.
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