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Contact Element for Electrical Contact of Printed Circuit

Boards to a Front Module Rail of a Module Support

Structure

Claims.

1. Contact element for electrical contact of printed

circuit boards to a front module rail of a module support

structure or a module support structure housing means,

wherein the contact element is mounted to the forward

region of a guide rail which has a guide groove for

_insertion of one of the printed circuit boards and which

can be inserted in at leasf one positioning hole of the

module rail,

comprising:

- at least one'leaf spring elastically seated on the

inserted printed circuit ‘board,

- a contact means effecting an electrical contact to the

module rail,

- and a connecting piece between the leaf spring and the

contact means,
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The~+ﬁunnfinn concerns a contact elenent for- electrical cont act of

boards to a front nodul e rail of a nodul e support
,j& ,& H(m | e support structure housing neans. A contact el enent
nDunted to the forward region of a guide rail which
has a gui de groove for insertion of a printed circuit board and which
can be inserted into at | east one pasitioning hole of the nodule rail.
It conprises at | east one leaf spring elastically seated on the inserted
printed circuit board, a contact means effecting an el ectrical contact

to the nDduIghgghktgggzgdcgﬂngﬁgtng pi ece between the |eaf spring and
the contact neans.

- the contact means (8) of the contact element (1) is
essentially U-shaped,

- wherein both U-legs (8,9) taper towards their ends,

- and can be elastically deformed relative to each other,

- and the contact means (6), together with the guide rail
(13), can be inserted and clamped in one of the

positioning holes (15) of the module rail (16).

2. The contact element-of claim 1, characterized in that
the outer edges (10,11) of the U-legs (8,3) of the

contact means (6) each have a sharp-edge.

3. The contact element of any one of the claims 1 or 2,
characterized in that the U-legs (8,9) are bent-away at

their outer edges (10,11).

4. The contact element of any one of the claims 1 through
3, characterized in that the contact means (6) has the
shape of a catch hook (14) of the guide rail (13) and can
be inserted together therewith into one of the

positioning holes (15) of the module rail (16).

5. The contact element of claims 3 and 4, characterized
in that the U-legs (8,9) of the contact means (6) cover
the side edges of the catch hook (14).

6. The contact element of any one of the claims 1 through
5, characterized in that two leaf springs (2,3) are
provided for which, together with a bottom element (4)

which connects them, form a U-shaped resilient means (5)
____________________~
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insertion of printed circuit boards, havi ng
eI e mllmu'l “i"jmﬂl:‘mlom c conponents, into nodul e support structures or
i-nt O«nodUle uppor® structure housi ng nmeans are usually nmade from
plastlc As |long as a printed circuit board is not inserted in the rear
pl ug connector of the nodul e support structure, interfering potenti al
di fferences between the printed circui® board and t he nodul e support
structure, occurring e.g. due to el ectrostatic charge-up of the printed
circuit board, cannot be conpensated for due to the non- conducting

pl astic ofwhhehggedesranlopbbmngeroftbhepgundedgroovelK22) in the

guide rail (13) and engages around the lower edge of the

printed circuit board.

7. The contact element of any one of the claims 1 through
6, characterized in that it is manufactured from punched

and subsequently bent sheet metal.
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-2 boards first conme into electrical contact with the connector plug of
t he nodul e support structure when they are nearly conpletely inserted.
Mor eover, an uncontrolled potential conpensation at the plug connector is

undesi rabl e, since sensitive electronic conponents could thereby be
damaged. 4

Description

The invention concerns a contact element for electrical
contact of printed circuit boards to a front module rail
of a module support structure or a module support
structure housing means. A contact element of this kind
is mounted to the forward region of a guide rail which
has a guide groove for insertion of a printed circuit
board and which can be inserted into at least one
positioning hole of the module rail. It comprises at
least one. leaf spring elastically seated on the inserted
printed circuit board, a contact means effecting an
electrical contact to the module rail and a connecting

piece between the leaf spring and the contact means.

Guide rails for the insertion of printed circuit boards,
having electrical or electronic compbnents, into module
support structures or into module support structure
housing means are usually made from plastic. As long as a
printed circuit board is not inserted in the rear plug
connector of the module support structure, interfering
potential differences between the printed circuit board
and the module support structure, occurring e.g. due to
electrostatic charge-up of the printed circuit board,
cannot be compensated for due to the non-conducting

_ plastic of the guide rail. However, the printed circuit

_\
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In order to avoid the above nentioned probl em when inserting printed
circuit boards in guide rails of nodul e support structures, contact

el enents are nounted to the front region of the guide rails to establish
el ectrical contact between the inserted printed circuit board and a front
nodul e rail. These contact elements usually consist essentially of a |eaf
spring and a contact neans, connected visa a connecting piece. \Wen
inserting the printed circuit board, the leaf spring resiliently seats on
potential conpensation leads in the printed circuit board and the contact

means seats,on E&ﬁ dule rail.. .In S, v tentia
conpensat i oﬁm@& é"rr‘ﬁgltprqoﬁ%e né:lor ceg’l%{@&brogg%g’ gr?g&g%fqr (;wr%ﬁ‘%m% §le rail , and
thereby the d@ﬂ@@o&u@wg Ot R wtioRiu lieS stulp@ioaity salriueadit eesihalil itdfesd when
the printed circuit board is inserted. No potential difference is therefore
present bet \#géh nadgly completely inserted. Moreover, an uncontrolled
potential compensation at the plug connector is
undesirable, since sensitive electronic components could

thereby be damaged.

In order to avoid the above mentioned problem when
inserting printed circuit boards in guide rails of module
support structures, contact elements are mounted to the
front region of the guide rails to establish electrical
contact between the inserted printed circuit board and a
front module rail. These contact elements usually consist
essentially of a leaf spring and a contact means,
connected via a connecting piece. When inserting the
printed circuit board, the leaf spring resiliently seats
on potential compensation leads in the printed circuit
board and the. contact means seats on the module rail. In
many cases, an advance potential compensation between a
printed circuit board and a front module rail, and
thereby the module support structure, is thereby already
established when the printed circuit board is inserted.
No potential difference is therefore present between the
printed circuit board and the module support structure

when contact is made with the plug connector.

A contact element of the above mentioned kind is known in
the art from DE 296 02 428 Ul. The contact element

described therein is divided into a clamping region and a
holding region, wherein the clamping region comprises two

leaf springs between which a printed circuit board is

i




printed circuit board and the nodul e support structure when contact is made
with the plug connector. A contact elenent of the above nentioned kind is
known in the art from DE 296 02 428 Ul. The contact el enent descri bed
therein is divided into a clanping region and a holding region, wherein the
cl anpi ng regi on conprises two | eaf springs between which a printed circuit
board is 6

inserted and the holding region is snapped onto the front

lower module rail of a module support structure.

Known in the art from EP 0 399 091 Bl is a contact
element of the above mentioned kind. The contact element
described herein has two leaf springs which seat, in the
'form of a U-shaped clip, in the guide groove of a guide
rail as well as a contact means which is connected to the
leaf springs via a connecting member engaging over the
side legs of the guide rail and achieves electrical
contact with the module rail via a formed contact spike

pressed onto the surface of the module rail.

The contact elements of priof art have the common feature
that the contacting with the module rail is
unsatisfactory, at least when the module rail is made
from aluminum and has an anodized surface. Since anodized
aluminum surfaces are durable and insensitive, profile
structured rails, normally made from aluminum, having

anodized surfaces are nevertheless preferred.

It is therefore the underlying purpose of the invention
to improve a contact element of the above mentioned kind
in such a manner that a secure advance potential
compensation between a printed circuit board and a front
module rail of a module support structure is guaranteed
when inserting the printed circuit board even if the

module rail has an anodized surface.

This purpose is achieved with a contact element having

the features of claim 1.

_—
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-3- I nserted and the holding region is snapped onto the front | ower
frodul e rail of a nodul e support structure. Known in the art fromEP 0 399
091 Bl is a contact elenment of the above nentioned kind. The contact

el enent described herein has two | eaf springs which seat, in the formof a
U-shaped clip, in the guide groove of a guide rail as well as a contact
nmeans which is connected to the |eaf sgrings via a connecting member
engagi ng over the side |egs of the guide rail and achieves el ectrical

Advantageous embodiments and improvements in the

invention can be derived from claims 2 through 7.

In accordance with the invention, the contact means of
the contact element is essentially U-shaped and, together.
with the guide rail, can be inserted and clamped in one
of the positioning holes of the module rail. Both U-legs
of the contact means taper towards their ends and can be
elastically deformed relative to each other. This
configuration of the contact means allows the outer edges
of the.U~legs to be easily initially introduced into the
corresponding positioning hole of the module rail. When
the contact means is pushed further in, the outer edges
of the U-legs contact the inner edges of the positioning
hole, to increase the pressing pressure during further
insertion. The U-legs, which can be resiliently deformed,
thereby guarantee that the contact means does not jam

along the way.

The movement of the outer edges of both U-legs along and
on the inner edges of the positioning hole and the
simultaneous associated pressing force effect, in any
event, an excellent electrical contact between the
contact means and the module rail even when the module

rail has an anodized surface.

In addition, the positioning holes are normally stamped
out after the module rail is anodized so that their inner
edges do not have an anodized layer. It is therefore

particularly advantageous when the contact means of the

This Sheet Has Been Reilaced




confactT 'ggt 1D ule rail via a fornmed contact spike pressed onto the
surface o l | . The contact elenments of prior art have the
comon f% El contacting with the nodule rail is unsatisfactory,

at | east e rail is made from al umi num and has an anodi zed
surface. Since anodized al um num surfaces are durable and insensitive,
profile structured rails, nornally madg from alum num having anodi zed
surfaces are neverthel ess preferred. It is therefore the underlying
purpose of the invention to inprove a contact el ement of the above
menti oned king iQ SECh g, ranner t hat. a secure advance_ potenti al

contact e €

ements seat on the inside edges of the

positioning holes.

The outer sides of the U-legs of the contact means each
preferentially have a sharp-edge which penetrates into

the surface of the inside edges of the positioning hole.
This sharp edge can e.g. be a punching burr which occurs

in any event if the contact element is punched-out.

The stability of the contact means is increased when the

U-legs are bent-away at their outer sides. In this manner
higher pressing forces can be achieved between the outer

edges of the U-legs and the inner edges of the

positioning holes.

The guide rails to which the contact elements in
accordance with the invention are mounted usually have
catch hooks which are inserted into the positioning holes
of the module rails to hold the guide rails in place. It
is thereby particularly advantageous when the contact
means has the shape of this catch hook and can be
inserted together therewith into one of the positioning
holes of the module rail. The U-legs of the contact means
can cover and thereby flank the side edges of the catch
hook. In this manner, the function of the catch hook is

not impaired by the contact means of the contact element.

The contact element in accordance with the invention can
have two leaf springs which, together with a bottom
element which connects them, form a U-shaped resilient

means. This resilient means advantageously seats in



conbensation between a printed circuit board and a front nodule rail of a
rodul e support structure is guaranteed when inserting the printed circuit
board even if the nodule rail has an anodi zed surface. Thi s purpose is

achieved with a contact el enent having the features of claim1.

9

openings of the guide groove in the guide rail to thereby
engage around the lower edge of the printed circuit board
during insertion. The two leaf springs thereby rub along
the printed circuit board when same is inserted into the

guide rail.

It is particularly advantageous from a manufacturing
stand point when the contact elemént in accordance with
the invention is made from punched sheet metal which is

subsequently bent a plurality of times.

An embodiment of the invention is described more closely

below with reference to the drawings.

Figure 1 shows a perspective view of a contact element;
Figure 2 shows a side view of a contact element;

Figure 3 shows a plan view of a contact element;

Figure 4 shows a perspective view from above of a guide

rail inserted into a module rail and having a

contact element:;

Figure 5 shows a representation such as that of figure 4,

however a perspective view from below;

Figure 6 shows a partial cut representation in

correspondence with figure 5;

This Sheet Has Been Re(laced :
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- 4 - Advant ageous enbodi nents and i nprovenents in the invention can -

be derived fromclains 2 through 7. In accordance with the invention, the
contact neans of the contact elenment is essentially U shaped and, together

with the guide rail, can be inserted and cl anped in one of the positioning

hol es of the nodule rail. Both Ul egs of the contact neans taper towards

their ends and can be elastically deforyged relative to each other. This

Figure 7 shows a representation such as figure 4, however

a side view.

The contact element 1 shown in figure 1 consists
essentially of a left leaf spring 2 and a right leaf
spring 3 connected via bottom element 4 to form a U-
shaped resilient means 5 together therewith, as well as a
contact means 6 cooperating with the resilient means 5
via a connecting piece 7. The contact means 6 is U-shaped
and has a front U-leg 8 as well as a back U-leg 9. Both
U-legs 8,9 are bent-off at right angles at their outer
edges 10,11. A slot 12 of the contact means 6 is
dimensioned in such a manner that that the front U-leg 8

and the back U-leg 9 can be resiliently pressed together.

In the side view of the contact element 1 shown in figure
2, one can see that the bottom element 4 of the resilient
means 5 has two parts for fitting into a guide rail (not

shown here).

Figure 2 also clearly shows that both U-legs 8,9 of the
contact means 6 are downwardly tapered in such a manner
that the outer edges 10,11 both deviate by about 2.5

angular degrees from the vertical.

Figure 3, a plan view of contact element 1, clearly shows
that the left leaf spring 2 and the right leaf spring 3
define an intermediate gap through which a printed
circuit board (not shown) is inserted and thereby

electrically contacted. The bends in both outer edges

This Sheet Has Been Re
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configuration of the contact means allows the outer edges of the U-legs to
be easily initially introduced into the correspondi ng positioning hole of
the nodule rail. Wien the contact neans is pushed further in, the outer
edges of the U-legs contact the inner edges of the positioning hole, to
increase the pressing pressure during further insertion. The U-legs, which
can be resiliently deforned, thereby gyarantee that the contact neans does

not jam al ong the way. The novenent the outer edges of both U Iegs

al ong and on the i nner edges of the positioning hole and the sinultaneous
associ at ed S|n force effect, in_any event, an excellent electrical
contact bet e EetUriedecd 0 the contact mgans\vercathenlshe nodul e

clearly be seen in figure 3.

Figure 4 is a perspective view of a guide rail 13
inserted, with a catch hook 14, into a positioning hole
15 of a module rail 16. The guide rail 13 is bolted to
the module rail 16 via a bore hole 17 and a mounting
groove 18. Two threaded holes 19 serve for mounting the
module rail 16 to a side wall. A forwardly opened groove
20 is located on the front side of the module rail 16
into which a threaded strip (not shown) can be inserted

for mounting of a front plate (likewise not shown).

A printed circuit board is then placed into a slanted
lead 21 and is inserted along a guide groove 22 of the
guide rail 13. It is thereby guided through between the
left leaf spring 2 and the right leaf spring 3 of the
contact element 1 inserted into the guide rail 13. The
leaf springs 2,3 seat resiliently on the printed circuit

board and electrically contact same.

Figure 5 shows the configuration of figure 4 from another
perspective. One clearly sees how the catch hook 14 of
the guide rail 13 seats in a positioning hole 15 of the
module rail 16. The two U-legs 8,9, of the contact means
6 of the contact element 1 are inserted, together with
the catch hook 14, into the positioning hole 15. The
outer edges 10,11 of the two U-legs 8,9 are thereby
clamped within the inner edges of the positioning hole 15
to effect the electrical contact with the module rail 16.

The two U-legs 8,9 are shaped in such a manner that they

Sheet Has Been Reﬂlaced
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i nner

rail has an anodi zed surface. In addition, the positioning holes are
normal |y stanped out after the nodule rail is anodized so that their
edges do not have an anodi zed layer. It is therefore particularly
advant ageous when the contact neans of the - 5 -

12

flank the catch hooks 14 at the sides and thereby do not

impair their function.

Figure 6 shows a cut representation of the configuration
of figure 5 from the same view direction. The parallel
configuration of the catch hook 14 and the two U-legs 8,9
of the contact element 1 can be seen even more clearly

here.

Figure 7 shows a side-view of the configuration also
shown in figures 4 through 6. The guide rail 13 is placed
onto the module rail 16 via its catch hook 14. At the
upper edge of the guide rail 13, is the right leaf spring
3 of the resilient means 5 which are integral with the
U-legs 8,9 of the contact means 6 at the catch hook 14.
In this manner, an electrical contact between the printed
circuit board (not shown) and the module rail 16 is
effected.

This Sheet Has Been Reﬁ
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contact elenents seat on the inside edges of the positioning holes. The
outer sides of the U legs of the contact neans each preferentially have a
shar p- edge which penetrates into the surface of the inside edges of the
positioning hole. This sharp edge can e.g. be a punching burr which occurs
in any event if the contact el enent is _punched-out. The stability of the
contact neans is increased when the Lkﬂébs are bent-away at their outer

sides. In this manner

Summary of the Reference Symbols

[

contact element
leaf spring (left)
leaf spring (right)
bottom element
resilient means
contact means
connecting piece
U-leg (front)
U-leg (back)

0 outer edge (of 8)

—_—

P W 0 N s W N

This Sheet Has B

1 o e (o6 0 .

12 slot (of 6) ”
13 guide rail

14 catch hook

15 positioning hole
16 module rail

17 bore hole

18 mounting grove
19 threaded hole

20 groove

21 slanted lead

22 guide groove



hi gher pressing forces can be achi eved between the outer edges of the

U-l egs and the inner edges of the positioning holes. The guide rails to
whi ch the contact elenments in accordance with the.inventlon are nount ed .
usual Iy have catch hooks which are inserted into the positioning hol es of
the nodule rails to hold the guide rails in place. It is thereby _
particul arly advantageous when the cohfact nmeans has the shape of this
catch hook and can be inserted together therewith into one of the
positioning holes of the nodule rail. The U-legs of the contact neans can
cover and thereby flank the side edges of the catch hook. In this manner,
the function of the catch hook is

Abstract

A contact element having at least one leaf spring 2,3 has
a U-shaped contact means 6, the two U-legs 8,9 of which
taper towards their ends and can be elastically deformed
with respect to each other. This contact element 1 is
introduced into a guide groove 22 of a guide rail 13 of a
module support structure or the like. The leaf springs
2,3 thereby contact a printed circuit board which can be
inserted into the module support structure and the
contact means 6, together with guide rail 13, can be
clamped in a positioning hole 15 of a module rail 16 of
the module support structure to thereby establish
electrical contact with the module rail 16. In this
manner, the interfering effect of an anodized layer on

the module rail 16 is circumvented.

(Figure 4) .
- This Sheet Has Been Replaced




not inpaired by the contact neans of the contact el enent. The cont act -
el ement in accordance with the invention can havé two | eaf springs which,
together with a bottom el enent which connects them forma U shaped
resilient means. This resilient neans advantageously seats in

6 \\(\%f\z

A Fig. 1

i

Fig. 2




-6- openings of the guide groove in the guide rail to thereby engage
around the | ower edge of the printed circuit board during insertion. The
two | eaf springs thereby rub along the printed circuit board when sane is
inserted into the guide rail. It is particularly advantageous from a
manuf acturi ng stand poi nt when the contact el enent in accordance with the
I nvention is made from punched sheet netal which is subsequently bent a
plurality of tinmnes.

C—

5
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An enbodi ment of the invention is described nore closely below wth
reference to the draw ngs. Figure 1 shows a perspective view of a contact
el enent ; Figure 2 shows a side view of a contact el enment; Figure 3
shows a plan view of a contact el enent; Figure 4 shows a perspective view
from above of a guide rail inserted into a nodule rail and having
a contact el enent;

20 19 16 15 18 19
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Figure 5 shows a representation such as that of figure 4, however
a perspective view from bel ow, Figure 6 shows a partial cut
representation in correspondence with figure 5;

'1\19
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CONTACT ELEMENT FOR ELECTRICAL CONTACT OF PRINTED CIRCUIT
BOARDS TO A FRONT MODULE RAIL OF A MODULE

SUPPORT STRUCTURE

Description

The invention concerns a contact element for electrical
contact of printed circuit boards to a front module rail
of a module,suppoft structure or ‘a module support
structure housing means. A contact element of this kind
is mounted to the forward region of a guide rail which
has a quide groove for insertion of a printed circuit
 board and which can be inserted into at least one
positioning hole of the module rail. It comprises at
least one leaf spring elastically seated on the inserted
printed circuit board, a contact means effecting an
electrical contact to the module rail and a connecting

" piece between the leaf spring and the contact means.

Guide rails for the insertion of printed circuit boards,
having electrical or electréhic components, into module
support structures or into module support structure
housing means are usually made from plastic. As long as a
printed circuit board is not inserted in the rear plug
connector of the module support :structure, interfering
poﬁential differences.betweenﬂthe pfinted circuit board
and the module support structure, occurring e.g. due to
electrostatic charge-up of the printed circuit board,
cannot be compgnsatgd for due to the non-conducting
plastic of éhe.guide'rail. quever, the printed circuit

REPLACEMENT SHEET

14 JAN 1993




3

il i | | res—a-eont-aet
shaped resilient means 5 together therewith, as we e
6boBerating with the resilient neans 5 via a connect REPBﬁGENEmﬁ‘Q T

contact neans 6 is U shaped and has a front U-leg 8 as[WeTT as a‘ﬁacklg—aig
9. Both U-legs 8,9 are bent-off at right angles at tpe r‘ﬁﬁﬂﬁ' ﬁ@? 3 that'
A slot 12 of the contact neans 6 is di_nmgnsioned in such a n,ADEAA f that
the front U-leg 8 and the back U-leg 9 -€an be resilipnty—pressee-tege n -
In the side view of the contact elenment 1 shown in fjgure 2, one can se
that the bottomelenent 4 of the resilient neans 5 has TwWo Parts Tor

not . shown_ here
fitting into 3a9&éd?1£g£|céme into electrical contact with the

connector plug of the module support structure when they
are nearly completely inserted. Moreover, an uncontrolled
potential compensation at the plug connector is

undesirable, since sensitive electronic components could

thereby be damaged.

In order to avoid the above mentioned problem when
inserting printed circuit boards in guide rails of module
support structures, contact elements are mounted to the
front region of the guide rails to establish electrical
contact between the inserted printed circuit board and a
front module rail. These contact elements usually consist
essentially of a leaf spring and a contact means,
connected via a connecting piece. When inserting the
printed circuit board, the leaf spring resiliently seats
on potential compensation leads in the printed circuit
board and the contact means seats.on the module rail. In
many cases, an advance potential compensation between a
printed circuit board and a front module rail,'and
thereby the module support structure, is thereby already
established when the printed circuit board is inserted.
No potential difference is therefore present between the
.prlnted circuit board and the module, support structure
when contact is made with the plug connector.

A contact element of the above mentioned kind is known in
the art from DE 296 02 428 Ul. The contact element

described therein is divided into a clamping region and a
holding region, wherein the clamping region comprises two

leaf springs between which a printed circuit board is



Figﬁre 2 al'so clearly shows that both U-legs 8, 9{REP ns 6 are
downwar dly tapered in such a manner that the outer n deviate
by about 2.5 angul ar degrees fromthe vertical. igure 3, a plbn vi ew of

contact element 1, clearly shows that the left |pga §b4UA@‘398nd he right

| eaf spring 3 define an internediate gag f.hrough lch a printed dircuit
board (not shown) is inserted and thereby electrjcally contacted. |The bends
i n both outer edges

—+
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inserted and the holding region is snappéd onto the front

lower module rail of a module support structure.

Known in the art from EP 0 399 091 Bl is a contact
element of the above mentioned kind. The contact element
described herein has two leaf springs which seat, in the
form of a U-shaped clip, in the guide groove of a guide
rail as well as a contact means which is connected to the
leaf springs via a connecting member engaging over the
side legs of the guide rail and achieves electrical
contact with the module rail via a formed contact spike

pressed onto the surface of the module rail.

The contact elements of prior art have the common feature
that the contacting with the module rail is
unsatisfactory, at least when the module rail is made
from aluminum and has an anodized surface. Since anodized
aluminum surfaces are durable and insensitive, profile
structured rails, normally made from aluminum, having

anodized surfaces are nevertheless preferred.

It is therefore the underlying purpose of the invention
to improve a contaét_eiément of the above mentioned kind
in such a manner that a secure advance potential
compensation between a printed circuit board and a front’
module rail of a module support structure is guaranteed
when inserting the printed circuit board even if the

module rail has an anodized surface.

This purpose is achieved with a contact element having

the features of claim 1.



-8- 10, 11 of the U-legs 8,9 of the contact nmeans 6 can also clearly be
seen in figure 3. Figure 4 is a perspective view de-f-afp==13
inserted, with a catch hook 14, into a positioning HBEBLA Ewﬁfﬂhsﬁbﬁh e
rail 16. The guide rail 13 is bolted to the nodul efrgiT™16 Via a Dpré
17 and a nounting groove 18. Two thrgaQeq hol es 19 s&rv$4iﬁKNq@ﬂpt ng
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Advantageous embodiments and improvements in the

invention can be derived from claims 2 through 7.

In accordance with the invention, the contact means of
the contact element is essentially U-shaped and, together
with the guide rail, can be inserted and clamped in one
.oﬁ the positioning holes of the module rail. Both U-legs
of the contact means taper towards their ends and can be
elastically deformed relative to each other. This
configuration of the contact means allows the outer edges
of the U-legs to be easily initially introduced into the
corresponding positioning hole of the module rail. When
the contact means is pushed further in, the outer edges
of the U-legs contact the inner edges of the positioning
hole, to increase the pressing pressure during further
insertion. The U-legs, which can be resiliently deformed,
thereby guarantee that the contact means does not jam

along the way.

The movement of the outer edges of both U-legs along and
on the inner edges of the positioning hole and the
simultaneous associated pressing force effect, in any
event, an'excellent electrical contact between the
contact means and the module rail even when the module

rail has an anodized surface.

In addition, the positioning holes are normally stamped
out after the module rail is anodized so that their inner
edges do not have an anodized layer. It is therefore

particularly advantageous when the contact means of the
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ne. ure 5 shows the configuration of figure 4
contact Sacontact elements seat on the inside edges of the

positioning holes.

The outer sides of the U¥legs of the contact means each
preferentially have a sharp-edge which penetrates into
the surface of the inside edges of the positioning hole.
This sharp edge can e.g. be a punching burr which occurs
in any event if the contact element is punched-out.

The stability of the contact means.is increased when the
U-legs are bent-away at their outer sides. In this manner
.higher pressing forces can be achieved between the outer
edges of the U-legs and the inner edges of the
positioning holes.

The guide rails to which the contact elements in
accordance with the invention are mounted usually have
catch hooks which are inserted into the positioning holes
of the module rails to hold the guide rails in place. It
is thereby particularly advantageous when the contact _
means has the shape of this catch hook and can be
inserted together therewith into one of the positioning
holes of the module rail. The U~legs of the contact means
can cover and thereby flank the éide edges of the catch
hook. In this manner, the function of the catch hook is

not impaired by the contact means of the contact element.

The contact element in accordance with the'invention can
have two leaf springs which, together with a bottom
element which connects them, form a U-shaped resilient

means. This resilient means advantageously seats in
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tive. H ATV 6 eeg oW t he catch hook 14 of the guide rail 13
gggfge?n a pogir Phﬁ:g@@ﬁgiggg%ﬁaf the nodule rail 16. The two U-legs 8,9,
of the contact] ngans 6 of thd dontact el enent 1 are inserted, together
with the catch hoaky JAn 6Bo jt He positioning hole 15. The outer edges
10,11 of the t U-l1egs 8,9 arjeitherebyg clanped within the inner edges of
the positionin ) 0 effdgct the &l ectrical contact with the nodule
rail 16. The t U legs 8.9 arelshaped in such a nmanner that they

openings of the guide groove in the gquide rail to thereby
engage around the lower edge of the printed circuit board
during insertion. The two leaf springs thereby rub along

the-printed circuit board when same is inserted into the

guide rail.

It is particularly advantageous from a manufacturing
stand point when the contact element in accordance with
the invention is made from punched sheet metal which is

subsequently bent a plurality of times.

An embodiment of the invention is described more closely
below with reference to the drawings.

Figure 1 shows é perspective view of a contact element:
Figure 2 showé a side view of a contact element;
Figure 3 shows a plan view of a contact element;
Figure 4 shows a perspective view from above of a guide

rail inserted into a module rail and having a

contact element;

Figure 5 shows a representation such as that of figure 4,

however a perspective view from below;

Figure 6 shows a partial cut representation in

correspondence with figure 5;
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Figure 7 shows a representation such as figure 4, however

a side view.

The contact element 1 shown in figure 1 consists
essentially of a left leaf spring 2 and a right leaf
spring 3 connected via bottom element 4 to form a U-
shaped resilient means 5 together therewith, as well as a
contact means 6 cooperating with the resilient means 5
via a connecting piece 7. The contact means 6 is U-shaped
and has a front U-leg 8 as well as a back U-leg 9. Both
U-legs 8,9 are bent-off at right angles at their outer
edges 10,11. A slot 12 of the contact means 6 is
dimensioned in such a manner that that the front U-leg 8

and the back U-leg 9 can be resiliently pressed together.

In the side view of the contact element 1 shown in figure
2, one can see that the bottom element 4 of the resilient
means 5 has two parts for fitting into a guide rail (not

shown here).

Figure 2 also clearly shows that both U-legs 8,9 of the
contact means 6 are downwardly tapered in such a manner
that the outer edges 10,11 both deviate by about 2.5
angular degrees from the vertical.

Figure 3} a plan vieQ of contact element 1, clearly shows
that the left leaf spring 2 and the right leaf spring 3
define an intermediate gap through which a printed
circuit board (not shown) is inserted and thereby

electrically contacted. The bends in both outer edges



Figdre 7 sﬁ&ﬁ&é&i' - df the configuration also shown in figures 4
tthr ough 6. The guide rail {13 is pl aced onto the nodule rail 16 via |Ts f
catch hookl 14. 44 JANeWEBpdr ledge of the guide rail 13, is the right gag f
spring 3 of phe resilient Jmgans 5 which are integral with the U1legs i o]
t he cont acy ans 6 at the gatch hook_14. In this nanner, an electrical
contact befween_the pri.nted-circuit bo (not shown) and the nodul e rai

16 is effected.

10,11 of the U-legs 8,9 of the contact means 6 can also-
clearly be seen in figure 3.

Figure 4 is a perspective view of a guide rail 13
inserted, with a catch hook 14, into a positioning hole
15 of a module rail 16. The guide rail 13 is bolted to
the module rail 16 via a bore hole 17 and a mounting
groove 18. Two threaded holes 19 serve for mounting the
module rail 16 to a side wall. A forwardly opened groove
20 is located on the front side of the module rail 16
into which a threaded strip (not shown) can be inserted

for mounting of a front plate (likewise not shown).

A printed circuit board is then placed into a slanted
lead 21 and is inserted along a guide groove 22 of the
guide rail 13. It is thereby guided through between the
left leaf spring 2 and the right leaf spring 3 of the
contact element 1 inserted into the guide rail 13. The
leaf springs 2,3 seat resiliently on the printed circuit
board and electrically contact same.

Figure 5 shows the configuration of figure 4 from another
perspective. One clearly sees how the catch hook 14 of
the guide rail 13 seats in a positioning hole 15 of the
module rail 16. The two U-legs 8,9, of the contact means
6 of the contact element 1 are inserted, together with
the catch hook 14, into the positioning hole 15. The
outer edges 10,11 of the two U-legs 8,9 are thereby
clamped within the inner edges of the positioning hole 15
Lo effect the electrical contact with the module rail 16.

The two U-legs 8,9 are shaped in such a manner that they
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flank the catch hooks 14 at the sides and thereby do not

impair their function.

Figure 6 shows a cut representation of the configuration
of figure 5 from the same view direction. The parallel
configuration of the catch hook 14 and the two U-legs 8,9
of the contact element 1 can be seen even more clearly

here.

Figure 7 shows a side view of the configuration also
shown in figures 4 through 6. The guide rail 13 is placed
onto the module rail 16 via its catch hook 14. At the
upper edge of the guide rail 13, is the right leaf spring
3 of the resilient means 5 which are integral with the
U-legs 8,9 of the contact means 6 at the catch hook 14.
In this manner, an electrical contact between the printed
circuit board (not shown) and the module rail 16 is
effected.
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Claims

1. Contact element for electrical contact of printed

circuit boards to a front module rail of a module support

structure or a module support structure housing means,

wherein the contact element is mounted to the forwa:d

region of a guide rail which has a guide qrobve for

insertion of one of the printed circuit boards and which

can be inserted in at least one positioning hole of the

module rail, comprising:

- at least one leaf spring elastically seated on the
inserted printed circuit board,

- a contact means effecting an electrical contact to the
module rail,

- and a connecting piece between the leaf spring and the
contact means,
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characterized in that,

- the contact means (8) of the contact element (1) is
essentially U-shaped,

- wherein both U-legs (8,9) taper towards their ends,

- and can be elastically deformed relative to each other,

- and the contact means (6), together with the guide rail
(13), can be inserted and clamped in one of the

positioning holes (15) of the module rail (16).

2. The contact element of claim 1; characterized in that
the outer edges (10,11) of the U-legs (8,9) of the

contact means (6) each have a sharp—-edge.

3. The contact element of any one of the claims 1 or 2,
characterized in that the U-legs (8,9) are bent-away at
their outer edges (10,11).

4. The contact element of any one of the claims 1 through
3, characterized in that the contact means (6) has the
shape of a catch hook (14) of the guide rail (13) and can
be inserted together therewith into one of the

positioning holes (15) of the module rail (16).

5. The contact element of claims 3 and 4, characterized
in that the U-legs (8,9) of the contact means (6) cover
the side edges of the catch hook (14).

6. The contact element of any one.df the claims 1 through
5, characterized in that two leaf springs (2,3) are
provided for which, together with a bottom element (4)

which connects them, form a U-shaped resilient means (5)
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which seats in openings of the guide groove (22) in the
guide rail (13) and engages around the lower edge of the

printed circuit board.

7. The contact element of any one of the claims 1 through
6, characterized in that it is manufactured from punched .
and subsequently bent sheet metal.
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Abstract

CONTACT ELEMENT FOR ELECTRICAL CONTACT OF PRINTED CIRCUIT
BOARDS TO A FRONT MODULE RAIL OF A MODULE

SUPPORT STRUCTURE

A contact element having at least one leaf spring 2,3 has

a U-shaped contact means 6, the two U-legs 8,9 of which

taper towards their ends and can be elastically defqrmed

with respect to each other. This contact element 1 is

introduced into a guide groove 22 of a guide rail 13 of a
module support structure or the like. The leaf springs

2,3 thereby contact a printed circuit board which can be

inserted into the_ﬁodule support structure and the

contact means 6, together with guide rail 13, can be

clamped in a positioning hole 15 of a module rail 16 of
the module support structure to thereby establish
electrical contact with the module rail 16. In this

manner, the interfering effect of an anodized layer on

the module rail 16 is circumvented.

(Figure 4)
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