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Shielded Module Support Structure

Claims

1. Shielded module support structure for printed circuit
boards which can be inserted on guide rails and having
electrical or electronic components, comprising two
parallel metallic side walls and at least four parallel
metallic module rails connecting the side walls and bearing
the guide rails, wherein the printed circuit boards are
assembled into plug-in modules, each having a front plate,
which can be inserted and removed, wherein the front module
rails each have a groove opening towards the front of the
module support structure for accepting a threaded-hole-
strip and each also having at least one seating surface for
the front plates of the plug-in modules, characterized in
that the module rails (4) each have, behind their seating

surfaces (12), an upper engagement groove (13) and a lower
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The invention concerns a shielded nodul e support structure for printed
circuit boards which can be inserted on guide rails and having el ectrical
or electronic ¢conponents. The nodul e support structure conprises two
paral l el net aljs gnegihepaRksiacand at | east four parallet metalli-c.-nmodul e

rails connectin | s and bearing the ails. The printed
circuit boarﬂsaﬁl mlE lI i nto plug-in nodul ﬂm E ﬂ'mﬂm front
pl ate, which c and renoved?2 wher ei e rails

each have a groove opening towards the front of the nDduIe support

structure for acceptln a thre 3%5d hol e-stri.p and each_ a haV| at | east
one seatlnge§@ﬁﬂ§8€nﬁo rPﬁgefH 6PQt§§s&ﬂ1FH i aCt are

provided for which can be snapped onto the seatlng surface

(12) and which snap-in in an elastic manner through
engagement behind the seating surface (12) into the
engagement grooves (13,14) and which also have a plurality
of break-outs (18) resiliently disposed facing the front
side of the module support structure (1) and a plurality of

contact spikes (19) facing the seating surface (12).

2. The shielded module support structure of claim 1,
characterized in that the resilient contact bands (15)
consist essentially of flat sheet metal, the upper and
lower edges (16,17) of which are bent in such a manner that
they engage into the respective engagement grooves (13,14)

of the associated module rail (4).

3. The shielded module support structure of claim 1 or 2,
characterized in that the break-outs (18) of the resilient
contact bands (15) each consist essentially of a
substantially vertical cut (21) and two triangular-shaped

leaf springs (22) bent away from the cut (21).

4. The shielded module support structure of claim 3,
characterized in that the leaf springs (22) are adapted to
remain within the elastic deformation range when the leaf

springs (22) are pressed onto the seating surface (12) of
the module rail (4).

5. The shielded module support structure of any one of the
claims 1 through 4, characterized in that the contact
spikes (19) of the resilient contact bands (15) are formed

from sharp-edged material protuberances.



Electronic circuits, in particular digital ones, have increasingly |ower
.swtching thresholds and are sensitive to interfering anbient radio

frequency fields. For this reason, nodul e support structures having printed
circuit boargs sikemas BgnREjlReki Nd of sensitive circuitry nust be shiel ded at

all sides. To , one uses radio frequency seal ed side walls and
upper and | o as well as rear covers. Shielding with respect
to interferin ncy fields i the regi on of the

2

6. The shielded module support structure of any one of the
claims 1 through 5, characterized in that the resilient
contact bands (15) consist essentially of a plurality of
equal sections between each of which an intended breaking

location (23) is disposed.

7. The shielded module support structure of any one of the
claims 1 through 6, characterized in that the lower edges
(17) of the resilient contact bands (15) are extended via

abutment diagonals (20).

8. The shielded module support structure of any one of the
claims 1 through 7, characterized in that the resilient
contact bands (15) consist essentially of chrome-nickel

steel.

9. The shielded module support structure of any one of the
claims 1 through 8, characterized in that the seating
surfaces (12) of the module rails (4) are, at least in

sections, milled-smooth or polished.

RN RO



front plate i s, however, nore problematic since individual printed circuit
boards should be renpvable at any tinme. Particularly when the nodul e
support structure does not have a conmon front plate extending over the
entire width of the nodul e support structure, rather accepts plug-in

nmodul es having the inserted printed circuit boards mounted to individual
front pl atEfs ShtdHasgRERPREMEEN t he front Li‘pl ates and the nodul e support

structure ¢ obl ems, particularly at the nodule rails.
Shi el di ng oIﬂﬂﬂHlmﬂ“mﬂﬂ gaps between the front plates and between the
front plate walls is usually effected using resilient

el ements as e.g. described in the patent publication DE 41 10 800 Cl, due
to the applicant. Herein, resilient nmetallic elenents are placed on the

| egs

Description

The invention concerns a shielded module support structure
for printed circuit boards which can be inserted on guide
rails and having electrical or electronic components. The
module support structure comprises two parallel metallic
side walls and at least four parallel metallic module rails
connecting the side walls and bearing the guide rails. The
printed circuit boards are assembled into plug-in modules,
each having a front plate, which can be inserted and
removed, wherein the front module rails each have a groove
opening towards the front of the module support structure
for accepting a threaded-hole-strip and each also having at

least one seating surface for the front plates of the plug-
in modules.

Electronic circuits, in particular digital ones, have
increasingly lower switching thresholds and are sensitive
to interfering ambient radio frequency fields. For this
reason, module support structures having printed circuit
boards bearing this kind of sensitive circuitry must be
shielded at all sides. Towards this end, one uses radio
frequency sealed side walls and upper and lower sheet metal
as well as rear covers. Shielding with respeét to
interfering radio frequency fields in the region of the
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of a U-shaped front plate and press against the neighboring front plate or
agai nst the si-de wald- of the nodul e support structure when the plug-in

nodule is inserted ta thereby effect the required | ow resistance area
contact. The cct a{Te O approaches have been taken for the
hori zontal cont ront plates to the nodule rails. Known in the

art frome.g. is aresilient element which is inserted into
t he groove, opening towards the front, oP a nodul e rail and seats in a _

wi dened portion of the groove disposed in front of the threaded-hol e-strip.
The resilie c ri angl.ed i I,ch tr .0y a

f orward dirg%¥§gﬁq§g§§% qﬁhéﬁﬁgﬁﬁgh ?%I?hgﬁﬁgﬁ% gQ%%iFHé%E nggﬁgngéed

t owar ds t he grimgaste drihaludts trdgrdsy shivmlid et reimatvabile eppasiyt itdmet.0 an

' il when the plug-in nodule is inserted.
elastic res'ﬂéfgycgfgf(a wﬁ%ntthel%o&%le support structure does not

have a common front plate extending over the entire width
of the module support structure, rather accepts plug-in
modules having the inserted printed circuit boards mounted
to individual front plates, the gaps between the front
plates and the module support structure cause special

problems, particularly at the module rails.

Shielding of the vertical gaps between the front plates and
between the front plates and the side walls is usually
effected using resilient elements as e.g. described in the
patent publication DE 41 10 800 Cl, due to the applicant.
Herein, resilient metallic elements are placed on the legs
of a U-shaped front plate and press against the neighboring
front plate or against the side wall of the module support
structure when the plug-in module is inserted to thereby

effect the required low resistance area contact.

The most differing of approaches have been taken for the
horizontal contacting of the front plates to the module
rails. Known in the art from e.g. DE 41 26 576 Al is a
resilient element which is inserted into the groove,
opening towards the front, of a module rail and seats in a
widened portion of the groove disposed in front of the
threaded-hole-strip. The resilient element comprises an
angled strip which protrudes in a forward direction beyond
the groove in the module rail and is displaced towards the
threaded-hole-strip by the front plate in opposition to an
elastic resilient force when the plug-in module is

inserted.
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3 A contact elenment is also known in the art from DE 296 02 426 Ul
~which seats in the groove, opening towards the front, of a nodule rail and
is disposed in front of the threaded-hole-strip. In this prior art, the
contact with the front plate of the plug-in nodule is effected via

periodical ly di spoggen&omsded ReflAkES projecting in a forward direction

|11 [

A contact element is also known in the art from DE 296 02

426 Ul which seats in the groove, opening towards the
front, of a module rail and is disposed in front of the
threaded-hole-strip. In this prior art, the contact with
the front plate of the plug-in module is effected via
periodically disposed contact spikes projecting in a

forward direction beyond the module rail.

The conventional contact elements have the common feature
that they seat in the grooves of the module rails between
the front plate and the threaded-hole-strip. The screws for
securing the plug-in modules must therefore be screwed-in
through the contact elements into the threaded-hole-strip.
The contact elements must therefore have holes matched with
the pattern of the threaded-hole-strips. In addition, these
holes must align with the threaded holes. This requires a
significant amount of additional effort when assembling a

module support structure of this kind.

In addition to the introduction of contact elements in the
groove of a module rail, it is also in principle possible
to provide the seating surfaces of the module rails with
contact elements. One must thereby take into account the
fact that the seating surfaces of the module rails serve as
contact surfaces for plug-in module removal means. With
plug-in modules having triple-row equipped, 96-terminal
plugs, the removal force exercised by a plug-in module
removal means of this kind on the seating surface of the
module rail can assume values of up to 100 N. The

developments in electronic printed circuit boards will

TS SHEET HAS BEEN
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The conventional contact el enments have the common feature that they seat in
“the grooves of the nodule rails between the front plate and the
t hr eaded- hol ByisShéet las BEARsIELEWS for securing the plug-in nodul es nust

t herefore be | jough the contact elenents into the
t hr eaded- hol eBlmmmum!m l‘nt act elements nust therefore have hol es mat ched
with the patt eaded- hol e-stgips. In addition, these hol es nust
align with the threaded holes. This requires a significant anount of

additional effort when assenbling a nodul e support structure of this kind.

In additiontfgrthg 185808YCHA0RQL £ EORARCInELEABA! Sn i Phé heegE9oN LY Of a
nodule rail, 1t 1S also in principle possible to provide the seating

surfaces of remevabdfipeceai LB Whehneant Betuteenents. One nust thereby take

into account the fact that the seating surfaces of the nodule rails serve
as

Conventional shielding elements disposed in the region of
the seating surface of the module rails are therefore glued
to the inside of the front plate and the removal means
region is cut-away. This approach requires a very precise
gluing of the shielding elements, since they must precisely
seat on the seating surface of the module rails when the

plug-in module is inserted.

It is therefore the underlying purpose of the present
invention to further improve a shielded module support
structure of the above mentioned kind in such a manner that
a connection, shielding interfering radio frequency fields,
between the front plates of the plug-in modules and the
module rails is guaranteed in a simple but effective
manner. The module rail grooves between the front plates
and the threaded-hole-strip must thereby remain free and
damage to the contact elements via plug-in module removal

means should be ruled out.

This purpose is achieved by a shielded module support

structure having the features of claim 1.

Advantageous configurations and improvements in the

invention are described in claims 2 through 9.

In accordance with the invention, the module rails of a
shielded module support structure of the above mentioned
kind are therefore modified in such a manner that they each

have an upper and a lower engagement groove behind their
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cohtact surfaces for plug-in nodule renoval nmeans. Wth plug-in nodul es
“having triple-row equi pped, 96-term nal plugs, the renoval force exercised
by a pl ug-in nodulhé Sheniius BkenReptsrsd of this kind on the seating surface of

the nodule rail ca s of up to 100 N. The devel opnents in
el ectronic printed s wll

seating surfaces. In order to secure contact between the
front plates and the module rails, resilient contact bands
are provided for which can be snapped onto the seating
surfaces of the module rails. They engage behind the
seating surfaces at the top and bottom to elastically snap
into the engagement grooves. The resilient contact bands
have a plurality of break-outs resiliently facing towards
the front of the module support structure as well as a
plurality of confact spikes facing towards the seating
surface. With this type of resilient contact band, which
can be mounted by a simple snapping onto the module rail,
it is even possible to retrofit a module support structure
in the region of the front plate in a radio frequency-

sealed manner.

The resilient configuration of the break-outs of the
resilient contact bands requires that the front plates of
the plug-in modules be pushed against the module rails in
opposition to the resilient force of the break-outs. The
break-outs are thereby elastically deformed and penetrate
into the surface of the inner side of the front plates to
assure establishment of electrical contact, even through an
oxide layer. The sharp-edged contact spikes on the back of
the resilient contact bands are simultaneously pressed
against the seating surfaces of the module rails to assure

contact to the module rails.

In particular, when the resilient contact bands in
accordance with the invention consist essentially of sheet
metal whose upper and lower edges are bent-over in such a
manner that they engage into the associated engagement

grooves of the module rails, damage to the resilient

THIS SHEET Hew o X
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thereby lead to an additional increase in the necessary renoval forces in
~the near future.” "~"Conventional shielding elenents disposed in the region

of thg. sgakhNBesbaee of the nodule rails are therefore glued to the

i nsi de q | ate and the renpval neans region is cut-away. This
approiit“% MVHEM |Eery preci se gluing of the shielding el enents, since
t hey L i eat on the seating surface of the nodule rails when

the plug-in nodule is inserted. It is Yherefore the under | yi ng purpose of
the present invention to further inprove a shiel ded nodul e support

Shi o di ng | TRAFFeF iRy edant, Frocuult debaiti ol RyRlR | 18 BB o0
the plug-infretutesioms ¢heth@dtdeiYints dontpiel adedsl danmotsibel e but
effective damaged by removal of a plug-in module. Since the break-
outs and the contact spikes are only disposed at certain
separations on the resilient contact band, there is a large
probability that a plug-in module removal means bears on a

flat section of a resilient contact band.

It possible to completely avoid damage to the resilient
contact bands by removal means if the break-outs of the
resilient contact bands consist essentially of a
substantially vertical cut and two triangular-shaped leaf
springs bent-away therefrom. The leaf springs are
advantageously thereby adapted to remain within an elastic
deformation region of the leaf springs during pressing onto
the seating surface of the module rails. Since plug-in
module removal means normally function in such a manner
that they bear with vertical roll-off on the seating
surface of the module rail, manufacture of the break-outs
via a vertical cut which provides no resistance to the
pushing-off motion of the removal means is advantageous.
Should a removal means bear on the resilient contact band
precisely at the location of a break-out, the triangular

shaped bent leaf springs simply give way elastically and
are not damaged.

The contact spikes of the resilient contact bands can be

manufactured in a simple manner using sharp-edged material

protuberances.

If the resilient contact bands consist essentially of a

plurality of equal sections between each of which an




mariner. The nodul e rail grooves between the front plates and the

t hr eaded- hol e-strip _must thereby remain free and damage to the contact
el ements via plug-in nodule renoval neans should be ruled out. Thi s
pur pose is a@ﬁsé%ﬂaswﬂeraleglhdeel ded nodul e support structure having the

features of c nt ageous configurations and i nprovenents in the
I nvention are
nodul e

clainms 2 through 9. I n accordance with the

i nvention, the rail's of a shiel dedOnodul e support structure of the
above nmentioned kind are therefore nodified in such a manner that they each
have an upper and_a_l ower engggeneni groove, behind their ,

intended breaking location is disposed, it is possible to

manufacture a continuous resilient contact band which can

be shortened in each case to the required length when the

module support structure is radio frequency shielded. The

intended breaking locations thereby facilitate the

breaking-off of the resilient contact band to the desired

length with bare hands.

If the lower edge of the resilient contact band is extended
via an abutment diagonal, the handling during the snapping

of a resilient contact band onto a module rail is improved.

The resilient contact bands are preferentially made from
chrome-nickel steel. This material does not corrode, has a
high intrinsic elasticity as well as good conductivity and
contacts very well with aluminum, preferentially used as

the material for the module rails and the front plates.

Particular advantages result when the seating surfaces of
the module rails are, at least in sections, milled-smooth
or polished. This is true since the module rails are
usually made from anodized aluminum profiled structures
having a hard, resistant surface. An anodized aluminum
surface is scratch-resistant. Moreover, there is little
chance of irregular corrosion during transport or storage.
An anodized aluminum surface has, however, the disadvantage
that the anodized layer has low electrical conductivity.
For module support structureé shielded against interfering
radio frequency fields, module rails have been utilized to
date which are completely chemically freed of the anodized

layer following processing.
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seating surfaces. In order to secure contact between the front- plates and
the nodule rails, resilient contact bands are provided for which.can-be--
snapped onto the seating surfaces of the nodule rails. They engage behln
the seating surfaces at the top and bottomto el astically <Snh@aphderH

engagenent grooves. The resilient contact bands have a pl ura\a\i“im

break-outs resiliently facing towards the front of the nodul
In contrast thereto, if only the seating surfaces provided

aced

i \\\

structure as well as a

for contacting the module rails to the front plates are
mechanically freed from their anodized layer by milling or
polishing, a module support structure having module rails
post-processed in this manner can also be retroactively
radio frequency shielded. This is an additional significant
improvement over prior art in accordance with which either
a completely anodized profiled aluminum structure or,
alternatively, profiled aluminum structures completely

freed ‘of the anodized layer were utilized as module rails.

An embodiment of the invention is more closely described

below with reference to the accompanying drawing.

Figure 1 shows a schematic view of a module support

structure;

Figure 2 shows the contacting of a module rail to a front

plate;

Figure 3 shows a perspective view of two resilient contact

bands;

Figure 4 shows a cross section through a resilient contact

band which can be snapped-onto a module rail.

Figure 1 shows a perspective schematic view of a module
support structure 1 for acceptance of printed circuit
boards 2 having electronic components (not shown). The

module support structure 1 shown comprises two side walls 3
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plurality of contact spikes facing towards the seating.surface. Wth this
_type of resilient contact band, which can be nounted by a sinple snapping
onto the nodule rail, it is even possible to retrofit TisBbatiia BedaRemidkd

structure in the region of the front plate in a radio f ed
manner . The resilient configuration of the break-outs *E[“uent
contact bands requires that the front plates of the plug-in no e
pushed agai nst the nodule rails in opposdi2tion to the resilient force of the
break-outs. The break-outs are thereby elastically defornmed and penetrate
into the surface of the inner side of the front plates to assure

h

est abl i shmeARdofOBF cBPARLEI FROMEalt WDEGRNCPRRBEENTAR Skdeewrbler3 amd
s oogedafasSheARHLED, ookl iR NK LD IEL S e EcRYSSLp bR 1
assure cont d&chave shetteduheleai bsdisposed in a particular separation
pattern into which upper and lower guide rails 7 can be
inserted. Each guide rail 7 has a guide groove 8 for
acceptance of the printed circuit boards 2. The printed
circuit board 2 shown, illustrated in a shortened manner
for reasons of clarity, is mounted to a front plate 9 and
forms, together therewith, a plug-in module 10. The front

module rails 4 have a forwardly facing groove 11.

The upper and lower plates as well as a rear cover and
additional front plate elements, which must also clearly be
present to effect shielding against interfering radio

frequency fields, are not shown in figure 1.

Figure 2 schematically shows the contacting between a
module rail 4 and a front plate 9 of a plug-in module 10 in
accordance with the invention. The module rail 4 has a
forwardly opened groove 11 into the inner widened region of
which a threaded-hole-strip (not shown) is inserted. A
mounting screw (also not shown) can be inserted through a
mounting opening in the front plate 9 and screwed into a
threaded hole in the threaded-hole-strip to secure the

inserted plug-in module 10.

The module rail 4 comprises a smoothly milled seating
surface 12 above the groove 11. An upper engagement groove
13 and a lower engagement groove 14 can be seen behind this
seating surface 12. A resilient contact band 15 seats on
the seating surface 12 and consists essentially of flat

stainless steel sheet metal the upper edge 16 and lower

o
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In - particular, when the resilient contact bands in accordance with the
invention consist essentially of sheet nmetal whose.upper -and | ewer--edges
are bent-over in such a manner that they engage into the associated

engagenent grooves of the nmpdule rails, damage to tWT'SWﬁiTWRePMCd
6 U
' 3

1
edge 17 of which are bent in such a manner that that they

engage into the upper engagement groove 13 and the lower
engagement groove 14, respectively. The resilient contact
band 15 is only connected to the module rail 4 through the
snapping onto the seating surface 12. The forward facing
break-outs 18 of the resilient contact band 15 can be
clearly seen. These establish the electrical contact with
the front plate 9. Also clearly visible are the contact
spikes 19 facing towards the seating surface 12 which

guarantee electrical contact to the module rail 4.

Figure 3 shows a perspective view of two resilient contact
bands 15. They consist essentially of stainless steel sheet
metal the upper edges 16 of which are doubly bent. The
lower edges 17 of the sheet metal are doubly bent in a
corresponding manner and extend into an abutment diagonal
20. In the middle of each resilient contact band 15, one
recognizes a sharp-edged material protuberance which serves
as contact spike 19. In each case, two break-outs 18 are
shown adjacent thereto, each of which consists essentially
of a vertical cut 21 and two triangularly bent leaf springs
22. Both resilient contact bands 15 shown have two equal
sections which can be separated from each other through
simple break-off at an intended breaking location 23. The
resilient contact band 15 to be used for a module support
structure normally comprises more than two sections

separated by one intended breaking location 23.

Figure 4 illustrates the snapping of a resilient contact
band 15 onto a module rail 4. The resilient contact band
15, having the easily recognizable contact spikes 19 and

break-outs 18 with the leaf springs 22, is initially placed




contact bands by a renoval neans is extrenely unlikely. The flat regions of
the resilient contact bands cannot be danaged by renoval of a plug-in
nodul e. Since the break- outs and the contact spikes are only di sposed at
certain separations on the resilient contact band, there is a |l arge
probability that a plug-in nodule renoval neans bears on a flat section of
a resilient contact band. It possible ig conpletely avoid danage to the
resilient contact bands by renoval neans*Ff the break-outs of the resilient
contact bands consist essentially of a substantially vertical cut and two
triangular-s e e i - erefr h f r:1,NQS e
advant ageoudtiey RACRPER S i G e hedils BRI oY

regi on of thed eafpeaprdoudsl vdiyenty qaiges Aag T A itkesvissatdoup 1Isudeate of the

nmodul e rails. Since Iugyin nggule renmoval neans norma) Iy function in such
a manner lower edd% "7 of the resilient contact band 15 is then

snapped into the lower engagement ‘groove 14 with the
assistance of the abutment diagonal 20. The resilient
contact band 15 then seats on the seating surface 12 of the
module rail 4 and is held by the elasticity of the

stainless steel.
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that they bear with vertical roll-off on the seating surface of the nodule
rail, manufacture of the break-outs via a vertical cut which provides no
resi stance to the pushing-off notion of the renoval neans is advantageous.
Shoul d a renoval mneans bear on the resilient contact band precisely at the
| ocation of a break-out, the triangular shaped bent |eaf springs sinply
give way elastically and are not damageds The contact spikes of the
resilient contact bands can be nmanufactured in a sinple manner using
shar p- edged naterial protuberances. If the resilient contact bands

consist essentially of a plurality of equal sections between each of which
an

Summary of Reference Symbols

module support structure
printed circuit board
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7 intended breaking location is disposed, it is possible to manufacture
~a continuous resilient contact band which can be shortened in each case to
the required | ength when the nodul e support structure is radio frequency
shi el ded. The intended breaking |ocations thereby facilitate the

breaki ng-of f of the resilient contact band to the desired length with bare
hands.
16

Abstract

A shielded module support structure 1 for printed circuit
boards 2 which can be inserted on guide rails 7 and having
electrical or electronic components is proposed comprising
at least four module rails 4 for mounting the guide rails
7. The printed circuit boards 2 are assembled into plug-in
modules 10, each having a front plate 9, wherein the front
plates 9 are attached to a threaded-hole-strip using
screws, the threaded-hole-strips seating in a groove 11,
opening towards the front side of the module support
structure 1, in the front module rail 4. In order to assure
shielding of the module support structure 1 against
interfering radio frequency fields, the front plates 9 are
contacted with the module rails 4 using specially formed
resilient contact bands 15 which can be snapped onto a
seating surface 12 of the module rails 4. The resilient
contact bands 15 have a plurality of break-outs 18
resiliently facing the front side of the module support
structure 1 as well as a plurality of contact spikes 19
facing the seating surface 12. The resilient contact bands
15 preferentially consist essentially of flat sheet metal
the upper edge 16 of which is bent for engagement into an
upper engagement groove 13 and the lower edge 17 of which

is bent for engagement into a lower engagement groove 14.

Figure 2
(Flg ) eet Has Been Replaced
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If the | ower edge of the resilient contact band is extended via an abutnent
di agonal, the handling during the snapping of a resilient contact band onto
a nodule rail is inproved. The resilient contact bands are preferentially
made from chrone-nickel steel. This material does not corrode, has a high
intrinsic elasticity as well as good conductivity and contacts very well
with alum num preferentially used as the material for the nodule rails and
the front plates. Parti cul ar advantages result when the seating surfaces
of the nodule rails are, at least in sections, mlled-snooth or polished.
This is true since the nodule rails are usually made from anodi zed al um num

profiled nt surface. An anodi zed al um num
surface i tch-resistant. Mreover. _tre is little chance of irregular
corrosi@gq ng transport or sforage. ~ | )
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An anodi zed al um num surface has, however, the di sadvantage that the
anodi zed | ayer has |ow electrical conductivity. For nodul e support
structures shielded against interfering radio frequency fields, nodule
rails have been utilized to date which are conpletely chemcally freed of
t he anodi zed | ayer follow ng processing.

8 In contrast thereto, if only the seating surfaces provided
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for contacting the nodule rails to the front plates are nechanically freed
fromtheir anodi zed |ayer by mlling or polishing, a nodule support
structure having nodul e rails post-processed in this nmanner can al so be
retroactively radio frequency shielded. This is an additional significant

| mprovenent over prior art in accordance wth which either a conpletely
anodi zed profiled aluninun1structurg%or, alternatively, profiled al um num
structures conpletely freed of the odHiﬁd | ayer were utilized as nodul e

rails. An enbodi nent of the invention nore cl osely described bel ow
with reference to the acconpanylﬁa>oramnng Figure 1 shows a schematic
vi ew of a nodul e sq6oort SN A 23

23

21
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Figure 2 shows the contacting of a nodule rail to a front pl at e;

Figure 3 shows a perspective view of two resilient contact bands;
Figure 4 shows a cross section through a resilient contact band
whi ch can be snapped-onto a nodule rail. Figure 1 Shows a erggggllve
schematic view of a nodul e support structure 1 for acce E%E;ﬁi%&_u
circuit boards 2 having electronic conénnents (not sho s b A T

mg"F’Ee“wﬂs %
LY
il

Shielded Module Support Structure

Description

The invention concerns a shielded module support structure
for printed circuit boards which can be inserted on guide
rails and having electrical or electronic components. The
module support structure comprises two parallel metallic
side walls and at least four parallel metallic module rails
connecting the side walls and bearing the guide rails. The
printed circuit boards are assembled into plug-in modules,
each having a front plate, which can be inserted and
removed, wherein the front module rails each have a groove
opening towards the front of the module support structure
for accepting a threaded-hole-strip and each also having at

least one seating surface for the front plates of the plug-
in modules.

Electronic circuits, in particular digital ones, have
increasingly lower switching thresholds and are sensitive
to interfering ambient radio frequency fields. For this
reason, module support structures having printed circuit
boards bearing this kind of sensitive circuitry must be
shielded at all sides. Towards this end, one uses radio
frequency sealed side walls and upper and lower sheet metal
as well as rear covers. Shielding with respect to

interfering radio frequency fields in the region of the



modul e support structure 1 shown conprlses two side walls g—
-9- and four nodule rails 4 which connect the side walls @EB@MVE&@
attached to sanme via nounting bolts 5. The nodule rails 4 haye-stotted-- K7
hol es 6 disposed in a particular separation pattern into gaup el and ; g
| ower guide rails 7 can be inserted. Egbg guide rail 7 hag a Hdé groove 85
for acceptance of the printed circuit rds 2. The printgd e n“j i

S | |

front plate is, however, more problematic since individual
printed circuit boards should be removable at any time.
Particularly when the module support structure does not
have a common front plate extending over the entire width
of the module support structure, rather accepts plug-in
modules having the inserted printed circuit boards mounted
to individual front plates, the gaps between the front
plates and the module support structure cause special

problems, particularly at the module rails.

Shielding of the vertical gaps between the front plates and
between the front plates and the side walls is usually
effected using resilient elements as e.g. described in the
patent publication DE 41 10 800 Cl, due to the applicant.
Herein, resilient metallic elements are placed on the legs
of a U~-shaped front plate and press against the neighboring
front plate or against the side wall of the module support
structure when the plug-in module is inserted to thereby

effect the required low resistance area contact.

The most differing of approaches have been taken for the
horizontal contacting of the front plates to the module
rails. Known in the art from e.g. DE 41 26 576 Al is a
resilient element which is inserted into the groove,
opening towards the front, of a module rail and seats in a
widened portion of the groove disposed in front of the
threaded-hole-strip. The resilient element comprises an
angled strip which protrudes in a forward direction beyond
the groove in the module rail and is displaced towards the
threaded-hole-strip by the front plate in opposition to an
elastic resilient force when the plug-in module is

inserted.



circuit board 2 shown, illustrated in a shortened et O T EasoTS.
clarity, is nounted to a front plate 9 and forns, to Wh%ﬁi%ﬁﬁ}ﬂgﬁﬂﬁ?
plug-in nmodule 10. The front nodule rails 4 have a fprwardly facingigr
11. The upper and lower plates as well as a rear cpverpgangradejgi gng
front plate elenents, which nust also ¢learly be present to effect
shi el ding against interfering radio frghuency fields| ‘are-noet—showrin
figure 1. Figure 2 schematically shows the contact)jng between a nodd
rail 4 and a front plate 9 of a plug-in nodule 10 in"accordance wth t
I nvention. The nodule rail 4 has a forwardly opened groove 11 into the
I nner wi dened region of which a threaded-hole-strip (not shown) is

i nserted. A ' al so ) ; e_Jlns a
mount | ng’ opanbel PR RECRERETLS 2 e SRURHELE A% L CPEIR e MSHEL:

426 Ul which seats in the groove, opening towards the

front, of a module rail and is disposed in front of the
threaded-hole-strip. In this prior art, the contact with
the front plate of the plug-in module is effected via
periodically disposed contact spikes pfojecting in a

forward direction beyond the module rail.

The conventional contact elements have the common feature
that they seat in the grooves of the module rails between
the front plate and the threaded-hole-strip. The screws for
securing the plug-in modules must therefore be screwed-in
through the contact elements into the threaded-hole-strip.
The contact elements must therefore have holes matched with
the pattern of the threaded-hole-strips. In addition, these
holes must align with the threaded holes. This requires a
significant amount of additional effort when assembling a

module support structure of this kind.

In addition to the introduction of contact elements in the
groove of a module rail, it is also in principle possible
to provide the seating surfaces of the module rails with
contact elements. One must thereby take into account the
fact that the seating surfaces of the module rails serve as
contact surfaces for plug-in module removal means. With
pPlug-in modules having triple~-row equipped, 96-terminal
plugs, the removal force exercised by a plug-in module
removal means of this kind on the seating surface of the
module rail can assume values of up to 100 N. The

developments in electronic printed circuit boards will

a
oove

| e
he



t hreaded hole in the threaded-hole-strip to secure the inser
nodul e 10. The nodule rail 4 conprises a snoothly mlled s
12 above the groove 11. An upper engagenent groove 13 and a
engagenent groove 14 can be seen behind this seating surfac 2.

resilient contact band 15 seats on the seating surface 12 a d‘cdhﬁigpgiﬁd
essentially of flat stainless steel shébt netal the upper e géwig and” | ‘ovier |
1 0 ..,

thereby lead to an additional increase in the necessary

removal forces in the near future.

Conventional shielding elements disposed in the region of
the seating surface of the module rails are therefore glued
to the inside of the front plate and the removal means
region is cut-away. This approach requires a very precise
gluing of the shielding elements, since they must precisely
seat on the seating surface of the module rails when the

plug-in module is inserted.

It is therefore the underlying purpose of the present
invention to further improve a shielded module support
structure of the above mentioned kind in such a manner that
a connection, shielding interfering radio frequency fields,
between the front plates of the plug-in modules and the
module rails is guaranteed in a simple but effective
manner. The module rail grooves between the front plates
and the threaded-hole-strip must thereby remain free and
damage to the contact elements via plug-in module removal

means should be ruled out.

This purpose is achieved by a shielded module support

structure having the features of claim 1.

Advantageous configurations and improvements in the

invention are described in claims 2 through 9.

In accordance with the invention, the module rails of a
shielded module support structure of the above mentioned
kind are therefore modified in such a manner that they each

have an upper and a lower engagement groove behind their



edge 17 of which are bent in such a manner that that they engage into the

upper engagement groove 13 and the |ower engagement groove £ A 4¥ IT GUEET
respectively. The resilient contact band 15 is only connecteﬁtfbfg ﬁﬁ

rail 4 through the snapping onto the seating surface 12. The florward faC|ng
br eak- out s 13 of the rggiI?ent contact bpand 15 can be clearlly |sdefi. FiBeSE8
establish the electrical contact with tthe front plate 9. Al dojclearly
visible are the contact spikes 19 facing towards the seating surface 12

whi ch guarantee electrical contact to the nodule rail 4. Higure 3 shows.a..
per spective sy ct bands 15. They consi st

[ ] t Y,
essentially o%gg%g @ %C§$I S Eégg P aF ST HES LPPRTASHRE 1B thifi ch are
doubl y bent £rdhe pweéseglg@smlé’ ﬁédutl@ phees, eéal | pER dosRt Y-PeRind s @

are provided for which can be snapped onto the seating

surfaces of the module rails. They engage behind the
seating surfaces at the top and bottom to elastically snap
into the engagement grooves. The resilient contact bands
have a plurality of break-outs resiliently facing towards
the front of the module support structure as well as a
plurality of contact spikes facing towards the seating
surface. With this type of resilient contact band, which
can be mounted by a simple snapping onto the module rail,
it is even possible to retrofit a module support structure
in the region of the front plate in a radio frequency-

sealed manner.

The resilient configuration of the break-outs of the
resilient contact bands requires that the front plates of
the plug-in modules be pushed against the module rails in
opposition to the resilient force of the break-outs. The
break-outs are thereby elastically deformed and penetrate
into the surface of the inner side of the front plates to
assure establishment of electrical contact, even through an
oxide layer. The sharp-edged contact spikes on the back of
the resilient contact bands are simultaneously pressed

against the seating surfaces of the module rails to assure
contact to the module rails.

In particular, when the resilient contact bands in
accordance with the invention consist essentially of sheet
metal whose upper and lower edges are bent-over in such a
manner that they engage into the associated engagement

grooves of the module rails, damage to the resilient




correspondi ng manner and extend into an abutnent di agonal—26—t-the i ddkLe
of each resilient contact band 15, one recognizes a shar $§§@é&%%§#%ﬂ$§§g‘*
pr ot uber ance which serves as contact spike 19. In each chQT“fﬁbWBFéak-o ts
18 are shown adjacent thereto, each of which consists esseentiginl yeof 10a8§
vertical cut 21 and two triangularly bent |eaf springs 22, Both r&<i 1 ent
contact bands 15 shown have two equal Lections which can pe ated-fT0om
each other through sinple break-off at an intended breakipng | ocation 23. 1}
The resilient contact band 15 to be used for a nodul e supporT Structure
normal |y conprises nore than two sections separated by one |ntended

br eaki ng | o€@pFaft2BandsFpyurerampyalisheanasle neX5RaPBi Ngubt 1ot ¥si Thent
contact ban u ragl: 4 e LLiLe n 15, having
the easily gééggggéggﬁgnggnkggtéééﬁééEIQQCgﬁgé%Feg ?ggté§§%0€f§ t he | eaf
springs 22, damaigsdt bgl kgmplradedf a plug-in module. Since the break-

outs and the contact spikes are only disposed at certain
separations on the resilient contact band, there is a large
probability that a plug—-in module removal means bears on a

flat section of a resilient contact band.

It possible to completely avoid damage to the resilient
contact bands by removal means if the break-outs of the
resilient contact bands consist essentially of a
substantially vertical cut and two triangular-shaped leaf
springs bent-away therefrom. The leaf springs are
advantageously thereby adapted to remain within an elastic
deformation region of the leaf springs during pressing onto
the seating surface of the module rails. Since plug-in
module removal means normally function in such a manner
that they bear with vertical roll-off on the seating
surface of the module rail, manufacture of the break-outs
via a vertical cut which provides no resistance to the
pushing-off motion of the removal means is advantageous.
Should a removal means bear on the resilient contact band
precisely at the location of a break-out, the triangular

shaped bent leaf springs simply give way elastically and
are not damaged.

The contact spikes of the resilient contact bands can be
manufactured in a simple manner using sharp-edged material

protuberances.

If the resilient contact bands consist essentially of a

plurality of equal sections between each of which an



into the upper engagenent groove 13 of the nodule rail 4 at its upper

doubly bent edge 16. The |ikew se doubly bent |ower edge [w-QT,Ih T oUEE
resilient contact band 15 is then snapped into the | ower é“”;jrﬁggéﬁbéﬁﬁﬁg
14 with the assistance of the abutnent diagonal 20. The rgsjlient contact
band 15 then seats on the seating surf,?ce 12 of the nodul e rafl§ FEhEMWs
held by the elasticity of the 2

intended breaking location is disposed, it is possible to
manufacture a continuous resilient contact band which can
be shortened in each case to the required length when the
module support structure is radio frequency shielded. The
intended breaking locations thereby facilitate the

breaking-off of the resilient contact band to the desired

length with bare hands.

If the lower edge of the resilient contact band is extended
via an abutment diagonal, the handling during the snapping

of a resilient contact band onto a module rail is improved.

The resilient contact bands are preferentially made from
chrome-nickel steel. This material does not corrode, has a
high intrinsic elasticity as well as good conductivity and
contacts very well with aluminum, preferentially used as

the material for the module rails and the front plates.

Particular advantages result when the seating surfaces of
the module rails are, at least in sections, milled-smooth
or polished. This is true since the module rails are
usually made from anodized aluminum profiled structures
having a hard, resistant surface. An anodized aluminum
surface is scratch-resistant. Moreover, there is little
chance of irregular corrosion during transport or storage.
An anodized aluminum surface has, however, the disadvantage
that the anodized layer has low electrical conductivity.
For module support structures shielded against interfering
radio frequency fields, module rails have been utilized to
date which are completely chemically freed of the anodized

layer following processing.
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stai nl ess steel. 12 REP| ACE
- ALY 9

In contrast thereto, if only the seating surfaces provided
for contacting the module rails to the front plates are
mechanically freed from their anodized layer by milling or
polishing, a module support structure having module rails
post-processed in this manner can also be retroactively
radio frequency shielded. This is an additional significant
improvement over prior art in accordance with which either
a completely anodized profiled aluminum structure or,
alternatively, profiled aluminum structures completely

freed of the anodized layer were utilized as module rails.

An embodiment of the invention is more closely described

below with reference to the accompanying drawing.

Figure 1 shows a schematic view of a module support

structure;

Figure 2 shows the contacting of a module rail to a front

plate;

Figure 3 shows a perspective view of two resilient contact

bands;

Figure 4 shows a cross section through a resilient contact

band which can be snapped-onto a module rail.

Figure 1 shows a perspective schematic view of a module
support structure 1 for acceptance of printed circuit
boards 2 having electronic components (not shown). The

module support structure 1 shown comprises two side walls 3
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and four module rails 4 which connect the side walls 3 and
are attached to same via mounting bolts S. The module rails
4 have slotted holes 6 disposed in a particular separation
pattern into which upper and lower guide rails 7 can be
inserted. Each guide rail 7 has a guide groove 8 for
acceptance of the printed circuit boards 2. The printed
circuit board 2 shown, illustrated in a shortened manner
for reasons of clarity, is mounted to a front plate 9 and
forms, together therewith, a plug-in module 10. The front

module rails 4 have a forwardly facing groove 11.

The upper and lower plates as well as a rear cover and
additional front plate elements, which must also clearly be
present to effect shielding against interfering radio

frequency fields, are not shown in figure 1.

Figure 2 schematically shows the contacting between a
module rail 4 and a front plate 9 of a plug-in module 10 in
accordance with the invention. The module rail 4 has a
forwardly opened groove 11 into the inner widened region of
which a threaded-hole-strip (not shown) is inserted. A
mounting screw (also not shown) can be inserted through a
mounting opening in the front plate 9 and screwed into a
threaded hole in the threaded-hole-strip to secure the
inserted plug-in module 10.

The module rail 4 comprises a smoothly milled seating
surface 12 above the groove l1l. An upper engagement groove
13 and a lower engagement groove 14 can be seen behind this
seating surface 12. A resilient contact band 15 seats on
the seating surface 12 and consists essentially of flat

stainless steel sheet metal the upper edge 16 and lower




14 | ower engagenent groove 15 resilient contact band 16 upper_edge~%lmgo¥aL~?tf
edge 18 break-outs 19 contact spikes 20 abutnent diagonal 21 ¢HREPRRCFMANT SHEET
springs 23 intended breaking |ocation e
0% FER 298 |
10 | |

edge 17 of which are bent in such a manner that that they
engage into the upper engagement groove 13 and the lower
engagement groove 14, respectively. The resilient contact
band 15 is only connected to the module rail 4 through the
snapping onto the seating surface 12. The forward facing
break-outs 18 of the resilient contact band 15 can be
clearly seen. These establish the electrical contact with
the front plate 9. Also clearly visible are the contact
spikes 19 facing towards the seating surface 12 which

guarantee electrical contact to the module rail 4.

Figure 3 shows a perspective view of two resilient contact
bands 15. They consist essentially of stainless steel sheet
metal the upper edges 16 of which are doubly bent. The
lower edges 17 of the sheet metal are doubly bent in a
corresponding manner and extend into an abutment diagonal
20. In the middle of each resilient contéct band 15, one
recognizes a sharp-edged material protuberance which serves
as contact spike 19. In each case, two break-outs 18 are
shown adjacent thereto, each of which consists essentially
of a vertical cut 21 and two triangularly bent leaf springs
22. Both resilient contact bands 15 shown have two equal
sections which can be separated from each other through
simple break-off at an intended breaking location 23. The
resilient contact band 15 to be used for a module support
structure normally comprises more than two sections

separated by one intended breaking location 23.

Figure 4 illustrates the snapping of a resilient contact
band 15 onto a module rail 4. The resilient contact band
15, having the easily recognizable contact spikes 19 and

break-outs 18 with the leaf springs 22, is initially placed
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into the upper engagement groove 13 of the moduié rail 4 at
its upper doubly bent edge 16. The likewise doubly bent
lower edge 17 of the resilient contact band 15 is then
snapped into the lower engagement groove 14 with the
assistance of the abutment diagonal 20. The resilient
contact band 15 then seats on the seating surface 12 of the
module rail 4 and is held by the elasticity of the

stainless steel.
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assenbl ed into plug-in nodul es, each having a front plate, n_be

inserted and renpved, wherein the front nodule rails each hapef[y [graever

opening towards the front of the nodule support structure for accepti-ng.a.x

t hreaded-hol e- strip and each al so having at | east one seatlnj spkface for ]
h %

the front plates of the plug-in nodul es, characterized in that| tthe Koguid? |
rails (4) each have, behind their seatﬂﬁg surfaces (12), an ju pQLMMMWMM“N__J
engagenent groove (13) and a | ower 14

g

Claims

1. Shielded module support structure for printed circuit
boards which can be inserted on guide rails and having
electrical or electronic components, comprising two
parallel metallic side walls and at least four parallel
metallic module rails connecting the side walls and bearing
the guide rails, wherein the printed circuit boards are
assembled into plug-in modules, each having a front plate,
which can be inserted and removed, wherein the front module
rails each have a groove opening towards the front of the
module support structure for accepting a threadedjhole—
strip and each also having at least one seating surface for
the front plates of the plug-in modules, characterized in
that the module rails (4) each have, behind their seating

surfaces (12), an upper engagement groove (13) and a lower



“engagenent groove (14) and resilient contact bands (15) are provided for
whi ch can be snapped onto the seating surface (12) and[®R TR an
el asti c manner through engagenent behind the seating SJriéggcﬁﬁgﬁTiQH%ﬁthe
engagenment grooves (13,14) and which also have a plurality of break-outs
(18) resiliently disposed facing the front side of the|nbd{l®e [EUppory
structure (1) and a plurality of cont aét spi kes (19) facing the seatin
surface (12). 2. The shiel ded nodul e support structufeof-claim1;-
characterized in that the resilient contact bands (15)iconsist essentially
of flat sheet netal, the upper and | ower edges (16,17) of which are bent in

such a mannengagemenhegyrerv@gél 4 ntand heesebimret icant@nfadands ghvovee

(13, 14) of épgvg ggckg%ew Q@Quéghrggls égped onto the seating surface

(12) and which snap-in in an elastic manner through
engagement behind the seating surface (12) into the
engagement grooves (13,14) and which also have a plurality
of break-outs (18) resiliently disposed facing the front
side of the module support structure (1) and a plurality of

contact spikes (19) facing the seating surface (12).

2. The shielded module support structure of claim 1,
characterized in that the resilient contact bands (15)
consist essentially of flat sheet metal, the upper and
lower edges (16,17) of which are bent in such a manner that
they engage into the respective engagement grooves (13,14)

of the associated module rail (4).

3. The shielded module support structure of claim 1 or 2,
characterized in that the break-outs (18) of the resilient
contact bands (15) each consist essentially of a
substantially vertical cut (21) and two triangular-shaped

leaf springs (22) bent away from the cut (21).

4. The shielded module support structure of claim 3,
characterized in that the leaf springs (22) are adapted to
remain within the elastic deformation range when the leaf

springs (22) are pressed onto the seating surface (12) of
the module rail (4).

5. The shielded module support structure of any one of the
claims 1 through 4, characterized in that the contact

spikes (19) of the resilient contact bands (15) are formed

N 0 0 g

C L M s

from sharp-edged material protuberances.

*



"3. The shi el ded nodul e support structure of claiml1l or 2, characterized in

that the break-outs (18) of the resilient contact bands (%ﬂiéz 3
essentially of a substantially vertical cut (21) and two 't D &Qqéﬁggﬁg
| eaf springs (22) bent away fromthe cut (21). 4. The shilel ded nodul e
support structure of claim3, characterized in that the lje
are adapted to remain within the elasﬂpc def ormati on range fwhen the | eaf
springs (22) are pressed onto the seaiing surface (12) off t he nodure Tar

Q

f B@Ar FE@s19082)

(4). 5. The shi el ded nodul e support structure of any o of the clains 1

t hrough 4,

characterized in that the contact spikes (19) of the resilient

contact bands (15) are forned from sharp-edged material protuberances.

6. The shielded module support structure of any one of the
claims 1 through 5, characterized in that the resilient
contact bands (15) consist essentially of a plurality of
equal sections between each of which an intended breaking

location {23) is disposed.

7. The shielded module support structure of any one of the
claims 1 through 6, characterized in that the lower edges
(17) of the resilient contact bands (15) are extended via

abutment diagonals (20).

8. The shielded module support structure of any one of the
claims 1 through 7, characterized in that the resilient
contact bands (15) consist essentially of chrome-nickel

steel.

9. The shielded module support structure of any one of the
claims 1 through 8, characterized in that the seating
surfaces (12) of the module rails (4) are, at least in

sections, milled-smooth or polished.

Y




15 6. The shiel ded nodul e support structure of any one of the clains 1

through 5, characterized in that the resilient contact bands jﬁ%3‘7 USi-St
essentially of a plurality of equal sections between each of V-'v !

i nt ended breaking | ocation (23) is disposed. B

6 | 05 Fen s

Shielded Module Support Structure

Abstract

A shielded module support structure 1 for printed circuit
boards 2 which can be inserted on guide rails 7 and having
electrical or electronic components is proposed comprising
at least four module rails 4 for mounting the guide rails
7. The printed circuit boards 2 are assembled into plug-in
modules 10, each having a front plate 9, wherein the front
plates 9 are attached to a threaded-hole-strip using
screws, the threaded-hole-strips seating in a groove 11,
opening towards the front side of the module support
structure 1, in the front module rail 4. In ofder to assure
shielding of the module support structure 1 against
interfering radio frequency fields, the front plates 9 are
contacted with the module rails 4 using specially formed
resilient contact bands 15 which can be snapped onto a
seating surface 12 of the module rails 4. The resilient
contact bands 15 have a plurality of break-outs 18
resiliently facing the front side of the module support
structure 1 as well as a pluraiity of contact spikes 19
facing the seating surface 12. The resilient contact bands
15 preferentially consist essentially of flat sheet metal
the upper edge 16 of which is bent for engagement into an
upper engagement groove 13 and the lower edge 17 of which

is bent for engagement into a lower engagement groove 14.

Figure 2



7. The shi el ded nodul e support structure of any one of the clains 1 through
6, characterized in that the |ower edges (17) of the resi Eg_}%ﬂt:\srﬁ?nén}\a}:tnﬁiﬂ

bands (15) are extended via abutnent diagonals (20). 8.
nodul e support structure of any one of the clains 1 throughi?7, e rn
characterized in that the resilient contjact bands (15) cops| st eSESEh(iIH | y
of chrone-nickel steel. 9. The shi el ded~nodul e support $t Lu_c'g__qﬂr*g___gf_ anyj
one of the clains 1 through 8, characterized in that the $eating surfaces
(12) of the nodule rails (4) are, at least in sections, milled-snooth-or
pol i shed.
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