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1. A printed r vTcuit board provided with electrical contact |

devices (7) and intended to be mounted in the back plane of a
card frame (2), such as to form a magazine (1) in which printed
circuit cards (6) can be inserted perpendicularly to said plane,
said circuit cards having electrical contact devices (8) which

correspond to the contact devices on the printed circuit board,
and said printed circuit board forming an electrical connecting
unit for the circuit cards located in the back plane of the
magazine, characterized in that the printed circuit board (3) is

a self-supporting and stiffening construction in the form of a
sandwich element (10), the sandwich element (10) comprising a

spacer element (11) which is bonded adhesively to the board and
to a bottom plate (12).
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- TECHNICAL FIELD -

Thepresent invention relates to a printed circuit board provided with electrical
contact devices and intended to be mounted in the back plane of a card frame

‘su‘ch‘_a:s‘ to form a magazine for printed circuit cards capable of being inserted

- at right angles to the back plane and having electrical contact devices
5 ~ corresponding to the contact devices on the printed circuit board, said printed
' circuit board forming an electrical coupling unit which functions to connect the

printed circuit cards to the back plane of the magazine.
BACKGROUND ART

Magazines intended for accomodating printed circuit cards included, for in-

_ s_t‘a\‘hée, in telephone exchange systemé normally comprise a card frame which
10 ‘t:c'J_r'\si‘sts‘df two end plates, profiled sections which are screwed to respective

: '~ end plates, and a back plate which is mounted in the back of the card frame and ;
which functions to stiffen the actual card frame mechanically, and together '

wiﬁh the profiled sections, to support a printed circuit board which constitutes ”

thé coupling unit between printed circuit cards inserted into the magazine at

s . right 'ang‘les to the printed circuit board. The printed circuit board and the
_printéd c‘i‘rcui,t' cards are provided with mutually cooperating devices, for

thhévt".fting"the card to the circuit board electrically.

"'checause ‘the prmted cxrcuxt board is relatively thin and has practlcally no

: -"v_‘,res1stance to bendmg and. tOl‘SlOﬂ forces, the forces occurring when inserting a

' prmted cu‘cunt card into the maga/. ine and removing a card therefrom are taken

: \up by the rear prof‘lled sectlons of the magazme and the back plate therof. In
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. DISCLOSURE OF INVENTION

v".*(ior‘l_sequentily, the object of the present invention is to avoid the drawbacks

. associated with known magazines, by configuring a printed circuit board as a

' self-supporting structure, in the form of a torsionally rigid sandwich element.

According to one preferred embodiment, the sandwich element comprises a
5 - spacer element which is bonded to a battom plate and also to the printed circuit
board.

The spacer element preferably comprises a layer of foam plastic, and the
bottom plate is preferably manufactured from a material which has the same

coefficient of linear expansion as the printed circuit board.

10 . According to one preferred embodiment, the spacer element covers the whole

of the rear side of the printed circuit board. The printed circuit board is

preferably provided along the edges thereof with fastener elements or through-

passing holes for attachment of the board to the card frame with the aid of

screws or like fasteners. ]

15 The spacer element is preferably mounted on the printed circuit board,

subsequent to completing the construction of said board and testing tne same.

~ e . A printed circuit board configured in accordance with the invention provides

e

several advantages. One advantage is that no separate mechanical constructions

need be arranged in the back plane of the card frame for the purpose of taking

20 - up forces and for stiffening the magazine, since the forces which occur when

inserting the printed circuit cards into the magazine and when removing said _
~casds therefrom are taken up by the printed circuit board itself, which also i

‘serves to stiffen the card frame.

_.’Another advantage is that because no separate devnces are requnred for
e i%'stnffemng the prmted circuit: board in the card frame, the whole of the surface
i :of saxd board 1s avallable for coactxon wnth electrical contact devnces. The

i contact devnces can therefore be placed freely thhm the surface area provxded

an'd’ enables the use of dlfferent types of electrlcal contact devu:es.




‘}’t'that the sxze of the self- supportnng, torsionally l‘lgld

nted cxrcuxt board ls not restrlcted by tne presence of mechamcal stiffening

% onst uctrons in: the back plane of the. magazme, and consequently the board

~..can be,manufactu_red in- sizes which are: 1ndependent of the size of the card

' 'fra‘r_ne, §I;e,"th_e'rev can be produced a printed circuit board for common use with

several magazines at one and the same time.

vF'urther adva'ntages afforded by an inventive printed circuit board will be

apparent from the following description and the accompanying drawing.
BRIEF DESCRIPTION OF DRAWING
. Figure 1l illustrates schematically and in perspective a card frame and a printed
© 10 circuit board according to the invention, intended for forming a circuit card
‘magazine.
Figure 2 is a side view of the inventive printed circuit board.

BEST MODE FOR CARRYING OUT THE INVENTION

Figure 1 is a perspective view of a magazine 1 which comprises a card frame 2

and a‘printed circuit board 3 according ta the invention. The card frame 2 is of

15 ’ conventlonal construct:on, and consists of two end plates 4 and four profiled

S sectlons 5 which connect the end plates together and are fastened at respective

: -corners, for instance by means of screws. The card frame 2-is normally made of

alurni'niu‘m‘.- Instead of the conventional back plate, the back plane of the

o & magazme l, however, consists of a prmted circuit board 3, the nature of which
. -'wxll be descrnbed in more detail herebelow.

.":,- Pnnted cxrcuxt cards 6 cart be inserted perpendlcularly to the thus formed back ‘

: '-_f,;.plane of the rnagazxne, i.e. perpendncularly to the printed circuit board 3. The

d: 3 constxtutes an electrlcal connectxng unit between the prmted circuit
'cards 6 and is, to thns end, provxded thh electrlcal contact devnces 7, whereas‘

he prmted cxrcunt cards are provrded thh electrncal contact devxces 81

rrespondxng to the contact devnces of the prlnted cnrcuxt board as shown.

.anure l. The _.cards 6 are guxded 1n the card frarne 2 by means‘: o
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,_of guxde ranls 9' for "mstance plastnc rails; ‘which-extend .in the card frame 2

50 _'.beneath the upper and lower profxled 'sections 5 respectxvely

.‘;I'he' p'_rin’te‘d'c:ircmt' board 3. will now be described with reference to Figure 2.
Thé'_boérd':is. manufactured, e.g., of glass-fibre reinforced epoxy-resin and is
L5 prd\li';iéd_. with conductor paths, such as to enable the board to function as an
'el,ec':t'ri(:alb connécting unit for the printed circuit cards 6. As beforementioned,
electrical contact devices 7 are mounted on the front face of the board. In
order to make the board 3 a self-supporting unit, the rear side of the board is
configured with a stiffening construction in the form of a sandwich element 10.
10 According to- one preferred embodiment, the sandwich element 10 comprises a
spacer element 11 bonded adhesively to a bottom plate 12 and secured to the
circuit board. The spacer element comprises a layer of foamed plastic, e.qg.
PVC, and the bottom plate 12 is manufactured from a material whicl'r has the
same coefficient of linear expansion as the printed circuit board 3, normally a
15 glass-fibre reinforced epoxy. The spacer element 11 is bonded adhesively to the
circuit board 3, preferably subsequent to said board having been completed and

tested and provided with electrical contact devices 7.

In order to enable the board 3 to be mounted in the back, plane of the card
frame 2, the board 3 is provided along the edges thereof with through-passing
... 20 holes.13, and the board 3 is screwed firmly to the rear profiled sections 5 of the
‘ _rca'rd frame 2, or fastened in some other suitable manner. Alternatively,
faétehers can be provided along the edges of the printed circuit board and
fastened to the profiled sections of the card frame.

Because the prihted_ circuit board is.a self-supporting, stiffening structure, as

25 described in the aforegoing, no'separate mechanical reinforcements are re-
i quired in‘the back plane of the magazine, in order to stiffen the magazine and

,to support the circuit board.: Furthermore, because the circuit board is attached

to. the card frarne solely along the edge surfaces of the board, the whole of the

» ‘_;_'»SL.J_.’».fa_CVe, o.vf-,thev \.b,,oarzd is avilable for the provision of electrical contact devices,
.- which can thus be placed freely within the available surface area.

.-_illlust r _ted embodlment, and thar modnflcatnons can. be made wnthln the scope of
- the acco”panymg claxms. ek '

'.JI‘.I:" w1ll be’dndérstood ’th‘at"'the invention is not restricted to the described and ‘
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’h,prlnted c1rcu1t board prov1ded with electrical contact

:fdev1ces 7): and 1ntended to be mounted in the back plane of a

card frame (2), stich as to form a magazine (1) in which printed
c1rcu;t cards (6)‘can be inserted perpendicularly to said plane,
said cirCuit'cards having electrical contact devices (8) which
correspond to the contact devices on the printed circuit board,
and said printed circuit board forming an electrical cennecting
unit for the circuit cards located in the back plane of the
magazine, characterized in that the printed circuit board (3) is
a self-supporting and stiffening construction in the form of a
sandwich element (10), the sandwich element (10) comprising a
spacer element (11) which is bonded adhesively to the board and
to a bottom plate (12).

2. A printed circuit board according to claim 1, characterized
in that the spacer element (11) comprises a layer of a foamed
plastic.

3. A printed circuit board according to claim 1, characterized
in that the bottom plate (12) is made of a material which has the
same coefficient of linear expansion as the printed circuit board

(3)-
4. A printed circuit board according to any one of claims 1-3,
characterized in that the spacer element (11) covers the whole of

the rear surface of the printed circuit board (3).

5. A printed circuit board according to any one of claims 1-4,

‘characterized in that the spacer element (11) is mounted on the
vprinted circuit board (3) subsequent to said board having been
rcompleted and tested and provided with said electrical contact
vdevices~(7)‘

- t&gff;sA_ prlnted c1rcu1t board according to any one of the

precedlng clalms characterlzed in that the printed circuit board

”(3) 1s prov1ded along the edges thereof with fastener elements or
.through—pa551ng holes (13) for attachlng the board to the card

"ame (2) with the ald of screw fasteners or the llke.







| Relevant to Claim No. 13

o 131933 (AGARD ET AL) 26 December 1978
see c]axm 1
and deta11 17

: ;A 4511950 (BRUNNER ET AL) 16 April 1985,
see ~column 3, line 43 - line 47
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