WEDGELOCK FOR ELECTRONI C CI RCUI T CARD MODULE FI ELD OF
THE | NVENTI ON The present invention relates generally

wotwoareegmgenent s for introduci ng a pl ate el en®atr/ILe05/001176

whi ch heat needs to be dissipated by neans of
conduction into a chassis of an el ectronic device
which is adapted to absorb this heat, and particularly
to an electronic circuit cardlmodule, in parti cul ar of
conduction cool ed type, into a conmputer chassis, and
to a wedgel ock for use in such arrangenents.

BACKGROUND OF THE ENTION I n._c .onal el ec '
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el ectronic conponents .are nounted on circuit cards,

whi ch are assenbled into electronic circuit card

nmodul es. The circuit card nodules are usually inserted

into a chassis of an electronic device and, typically,
pl ugged vi a -a connector into an enclosure having a
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card is electrically connected to the main card via a connector.

There are several standards defining properties of circuit card modules, for
instance, VMEDbus, SEM-E, PCI, cPCI standards, etc. The standards encompass
mechanical specifications such as card dimensions, connector specifications, étc,
along with electronic specifications such as bus structures, signal functions,
timing, signal voltage levels, and master/slave configurations. These
specifications enable different modules of the same standard supplied from
different manufacturers to plug into any enclosure of the same standard, and
provide for communications between different modules.

Proper cooling of electronic components in general, and those mounted on
circuit cards in particular, is essential in electronic devices, wherein excessive heat

generated by the electronic components can cause malfunctions and failure thereof.



conduction cool ed types. In general, in the franmework
of the sane standard, conventional convection and
wocowdises7ion cool ed card nodul es are di fferent PCA/IL2005/001176

construction, however, both neeting the same standard

el ectronic specifications. Convection cool ed card

nodul es are nounted within the chassis of an

el ectronic device in such a m&y‘as to allow the free

flow of cooling air over electronic conponents to
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mngunted ince a conduction cooled circuit card does not require an air exchange

over 1ts electronic components, it can be hermetically sealed within its module or
rather used in a sealed electronic device, as it happens most often.

| Typically, the chassis is formed with a siot defined between front, back, and
base walls thereof and the circuit card module is mounted in this slot so that its back
surface is in contact with the back wall of the slot to transfer thereto the heat. In
conventional circuit card modules, a wedgelock is typically used to keep the
module in place, the wedgelock being mounted to the module with its one surface
and abutting the front surface of the slot of the chassis with its other surface.
Typically, each surface of the wedgelock is in partial contact with the circuit card

module or the chassis.



di ssipation froma circuit card nodul e by using a
wedgel ock with an increased surface adapted for
wooo/@eeiing the walls of the slot. SUVMARY OF PCHHEL2005/001176
| NVENTI ON According to the present invention, there is
provi ded an arrangenent for introducing a plate
element into a slot of a chassis of an electronic
device. The slot conprises a-Back wall which is
adapted to contact the circuit card nodule upon its
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portion adapted to contact the seat.

The actuating mechanism is adapted to cause a movement of the wedgelock
in directions toward the front wall and toward the base wall of the slot. The
movement is performed until at least a partial contact is established between the slot
engaging surfaces of the wedgelock and the slot’s front and base walls, while
maintaining a contact between the seat engaging portion of the wedgelock and the
seat. At the same time, a tight contact is established between the circuit card module
and the back wall of the slot. |

The actuating mechanism may comprise a rod and a bore at least partially
receiving the rod both passing longitudinally along the wedgelock, and having
correspondingly threaded portions. The rod is fixed, preventing its lateral and
longitudinal movement, but allowing for rotation. Engaging the threaded portions

of the rod and the bore, when the rod is rotated, results in a movement of the



of the rod and the bore, when the rod is rotated,
results in a novenent of the- Awedgel ock al ong the
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seat and of the seat engaging portion of the wedgel ock
causes the wedgel ock and circuit card nodule to cause

the tight contact. BRIEF DESCRI PTI ON OF THE DRAW NGS

In order to understand the indention and to see how it

may be carried out in practice, one enbodi nent wll
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with reference to the acconpanying draw ngs, |n_which:
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circuit card,nmodul-e ich may be nounted in a chassis
&ocﬁ‘ﬁe@@gﬁ?mtéf’tﬁg%\{gg'by neans of an arrangenent of
the present invention; Fig. 2 is a partial perspective
view of a section of a chassis _of an electronic device
BRUEF DESERIPIAON, QOB THE DRAWINGS card nodul e;

Fig. 3 is a partial plan view of the conductjon-cooled,
ci rcuil® oe%ﬁrdomrséand@@r ygniipn ang te éﬁ%g‘f’@’r it dpg¥% B¢ garried out
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t he piRigehtis ianpaspéative Few. ob ai @nalupgospeoledvaratieeamf module
a seat constituting a part of the arrangenent shown in
mhich mayibg. meuntedaip @r ehassisi Ok ap Aartsenig devdeebycraeans of an
constituti nlgtha art of the arrangenent shown in Fig.
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DRAW .
inserted into a computer chassis;

Fig. 4 is a perspective view of the circuit card module shown in Fig. 1 and
attached thereto with an arrangement for mounting the module in a chassis of an
electronic device according to the one embodiment of the present invention;

Fig. 5 is a perspective view of a seat constituting a part of the arrangement
shown in Fig. 4;

Fig. 6 is a perspective view of a wedgelock constituting a part of the |
arrangement shown in Fig. 4;

Fig. 7 is a perspective view of an element of the wedgelock according to
an optional embodiment of the present invention; and _ |

Fig. 8 is a partial plan view of the conduction-cooled circuit card module

shown in Fig. 4 inserted into a chassis of an electronic device, shown in Fig. 2.

DETAILED DESCRIPTION OF THE DRAWINGS

Fig. 1 shows a cirduit card module 1 which may be mounted in a chassis

by means of an arrangement according to the present invention. The circuit card



Fig. 1 shows a circuit card nodule 1 which may be
mounted in a chassis by neans of an arrangenent

wOoa000569Mg to the present invention. The circwCI/IL2005/001176
cardnodule 1 is of the kind described in US 6, 392, 891.
The nodul e conprises a circuit card 4 with a front
frame 10 having margins 12 attached to front margin
areas 13 of a circuit card, afd with a rear plate 14
attached to the rear surface of the circuit card 4 so
asodule ey of iths kiat Kdesaitgidnira U 6,392, 8XIp oEledl mddhde comprises a
margins 12 of the front plate 10 and the_back nargi
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padownwagdudiregimsed, invo ghd sidt b8 isbythatitsemdigigs 2eme received within
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ongt (i rreretes Bk 1k e AERE 10GEhBR am arquagent 19 for
Yirodidng the hi¥duld dnt PR dof 8. TRE %ﬁlaﬁggmgﬁt 19 c8mprises a seat
direction along the apex 35. The seat 16 further

denfbeitsescen iprkigi Shivhicidisveiter 480wnmedd do thesmatgiand 2vafl the frame
49 ext endi ng therefrom The end ' .
10 or is formed integrally therewith, and a wedgelock 26 (shown separately Fig.
6) which sits on the seat 16.

The seat 16 comprises a pair of juxtaposed longitudinally extending seat
surfaces, each comprising a plurality of wedge-like protrusions 34' and 34" each
pair of which defines between them an angle whose apex 35 extends
longitudinally along the margins 12. Each protrusion 34', 34" is inclined toward
the wedgelock 26 in a direction along the apex 35. The seat 16 further comprises
a proximal end wall 48 and a distal end wall 49 extending therefrom. The end
walls 48 and 49 each comprises a hole 50. The two holes 50 are coaxial. The
wedgelock 26 sits between the two end walls 48 and 49.

The wedgelock 26 similarly comprises a pair of juxtaposed longitudinally

extending wedgelock surfaces 36' and 36", corresponding to.the protrusions 34'



wal |'s 48 and 49 each conprises a hole 50. The two
hol es 50 are coaxial. The wedgel ock 26 sits between

wotdoes/aéviend wal | s 48 and 49. The wedgel ock 2®CT/1L2005/001176

simlarly conprises a pair of juxtaposed

| ongi tudi nal I y extendi ng wedgel ock surfaces 36' and

36", corresponding to the protrusions 34'and 34" of

the seat surfaces. The wedget&ck surfaces 36' “and 36"

defi ne between them an angl e whose apex 37 (best seen

and B4Y.of the sedtsnfacdso ﬂ“gbhmmﬂg&mdkyswfaneg 36handd6'yidafine between
12. The wedgel ock surfaces 36' and are inclined
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337 Smh g ataiedop Tieabsrposhve REdRiy herpOUUNOBRS4" and 34" of
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rises
%ﬁ é@%@%&ﬁ%ﬁ%a%%@@ﬁﬁld 24 68 UxECs]dt [@VEé@ﬁéleﬁfent b8 further
wedgel ock 26 in two directions X and Y away fromthe

senipris€s a Seeti@coiiabory38npassimg hongtmdmalb/eﬁnetdtmdugheM $east the

best seen in Fig. 6) passing Iongltudl nally through
&ﬁﬁOWeE@él%lch zkse &3@5%3& passign girpgh dh S&Wmost clement 28 is

gly_ng(i ing, at a distal end, a threaded portion. The
: X ‘ng nmechani smfurther conprises a rod 40 adapted

to be ff}s}efe‘f&‘én@é’ N FiPoue B8 aRdnddiRetton 9 finbh@f cbﬁ‘l%rises an

end wa 48 and 49, and conprising a correspondingly
tbtuaddg dngudiahisom adaptad dostaake entovérhentr eftitHeuwedgsiock 26 in two

(c:i(i)rg.[cjtri(l)rfs?;( a?nd Y away from the seat 16. The actuating mechanism comprises
the bore 38 (best seen in Fig. 6) passing longitudinally through the wedgelock 26
coaxial to the holes 50 and comprising, at a distal end, a threaded portion. The
actuating mechanism further comprises a rod 40 adapted to be received by the
bore 38 and the holes 50 of the end walls 48 and 49, and comprising a
correspondingly threaded portion at a distal end. The rod further comprises a
stopping mechanism 42 at its proximal end, which may be a flanged portion of a
larger diameter than the hole 50. The rod 40 is adapted to exert an upward force |
on the wedgelock 26, so that the protrusions 34', 34" and the wedgelock surfaces
-36', 36" actuate it in the directions X and Y, as described below.

The threaded portion of the rod 40 engages the threaded portion of the

bore 38 in such a way that the rod 40 would tend to move distally. However, the



stoppi ng mechanism 42 at its proxi mal end, which may
be a flanged portion of a larger dianeter than the
womheo071 The rod 40 is adapted to exert an up€aria2005/001176

force on the wedgel ock 26, so that the protrusions

34", 34" and the wedgel ock surfaces 36', 36" actuate

it inthe directions X and Y, _as descri bed bel ow. The

t hreaded portion of the rod ﬂ@'engages t he t hreaded

portion of the bore 38 in such a way that the rod 40
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conprising a back wall adapted to contact the plate
el ement upon its insertion, an opposing front wall,
and a base wall therebetween; said plate el enent
conprising margi ns adapted for carrying said
arrangenent; the arrangenent conprising: (a) a seat
| ocated on the margins; (b) a wedgel ock noveably
attached to the seat, conprising two sl ot



engagi ng surfaces adapted to contact the front and
base walls of the slot, and a seat engagi ng portion
woadequiseerit o contact the seat; and (c) an act u®dTng2005/001176

mechani sm adapted to cause a novenent of the wedgel ock
in a direction toward the front wall and in a
direction toward the base wall of the slot until a
tight contact is established-8etween the slot engagi ng
surfaces of the wedgel ock and the slot's front and
base walls, while maintaining a tight contact between
t he seat engagi ng portion of the wedgel ock and the

IM% bet ween the nodul e and the back wall of the
slot. 2. An arrangenent according to Claim1, wherein
lhe pl Anearsangesmntifer itegdusing a platg elerenteforavhish heat needs to
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wedgel ok ot and base walls, while maintaining a tight contact between the
seat engaging portion of the wedgelock and the seat and between the
module and the back wall of the slot.

2. An arrangement according to Claim 1, wherein the plate element is a

circuit card module. '

3. An arrangement according to any one of Claims 1 or 2, wherein the

wedgelock extends longitudinally along at least a portion of the margin’s length,

the actuating mechanism being adapted to exert a longitudinal force on the

wedgelock, said seat and seat engaging portion of the wedgelock having a

geometry such that, upon the exertion of said force, the movement occurs

simultaneously in the two directions.

4. The arrangement according to Claim 3, wherein said seat has a pair of

juxtaposed longitudinally extending seat surfaces, and said seat engaging surface

of the wedgelock comprises a corresponding pair of Juxtaposed longitudinally



conprises a plurality of |ongitudinally arranged

el emrents, at | east one el enent conprising a slot base
wowabd/05e91gagi ng portion and a slot front wall @Qgan2a0s001176

portion constituting at |east portions of said slot

engagi ng surfaces of the wedgel ock. 7. An arrangenent

according to Caim6, wherein said at |east one

el enent conprises portions of-%aid juxtaposed

wedgel ock surfaces. 8. The arrangenent according to

S8t LR SO B MBI SR SHe Bt o

|defiging/Bétdaleh Yhéhraaugizls withh aweagahavlllgrsktdalinggpex.
bore proximal end and a bore distal end being
tSr eade®h armhgement! asaexiing tohCdaigh 4s avhierson ethanpiixtaposed seat

conpri si ng r.od oxi mal. end portion.protruding fro
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9. The arrangenent according to daim8, wherein said

dctmee itheyseat sldadesm f urt her conpri ses proxi mal and

distal end walls forned in said seat and having
fespectAl eaisarssmelt AReerding alo deldimp oy e Vhersignsaidy wedgelock
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portion constituting at least portions of said slot engaging surfaces of the
wedgelock. |

7. An arrangement according to Claim 6, wherein said at least one element
comprises portions of said juxtaposed wedgelock surfaces. ,

8. The arrangement according to any one of C‘laims 3 through 6, wherein
said actuating mechanism comprises a wedgelock bore passing longitudinally
through said wedgelock and having a bore proximal end and a bore distal end
being threaded; and a rod passing through said boré and comprising a rod
proximal end portion protruding from said bore proximal end and a rod distal end
portion threaded to cooperate with the threaded distal end of said bore, said rod
being rotatable to actuate the wedgelock lohgitudinally, resulting in said
movement.

9. The arrangement according to Claim 8, wherein said actuating
mechanism further comprises proximal and distal end walls formed in séid seat
and having respective proximal and distal seat bores aligned with said wedgelock
bore and adapted to freely receive the respective rod proximal and distal end

portions so as to allow the rotation of the rod but restrict the longitudinal

movement of the rod in the bore.



