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@ Improvements in and relating to printed-circuit board edge connectors.

@ A system for providing edge connection to printed-
circuit boards 40 and the like has very low insertion force and
almost no contact wear, so avoiding the disadvantages of
conventional edge connection systems, by employing a
connector comprising two mutually pivotable arms 10 and
12 or 72 and 74 having protrusions 14 and 16 or 76 and 78 at
their distal ends which are separable in response to the
board being introduced between the protrusions 14 and 16
or 76 and 78 to separate spring contact sections 32 34 far
enough to allow insertion of the board 40 without rubbing
thereagainst, the protrusions 14 and 16 or 76 and 78 falling
into a void 48 94 at the end of insertion to aliow the spring
contact sections 32 34 to impinge upon pads 44 96 on the
board 40 with the coming back together of the arms 10 and
12 or 72 and 74, the system working in reverse for the
withdrawal of a board 40.
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"IMFROVEMENTS IN AND RELATING TO PRINTED-CIRCUIT BOARD
EDGE CONNECTORSY

The present invention relstes to connectors for
providing 2 plurality of simultsneous electrical connections
to a.printei circuit board by the insertion therein of an
edge of the printed circuit board. |

It is well known to employ &n edge connector for
providing plural simultezneous electriczl connections tc 2
printed-circuit boerd.

The edge of the board is provided with an arrey
corprising a plurslity of spaced cortact pad arezs. The
erees are in general gold plated or pleted with any other
corrosion-resisten® substance which is suitable for providing
electriczl connection. The connector comprises a
correspondingly spaced array of spring contacts. The edge of
the boerd is inserted into the conﬁector to compress the
spring contacts and bring each one of the contact pads into
sliding engagement with a corresponding cne of fhe spring
contacts. The spfing contacts are in general also plated
with gbld or any other corrosion resistant electricel
conductor. |

The spring contacts on the connecter are generelly
arranged in opposed pairs such that one spring contéct in
each pair opposes the cther through the thickness of the
board. The pairs are regularly spaced along the length of
the edge of the board. Vhen the board is not therebetﬁeen
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the opposed members of each pzir, being in & non-ccmpressed
condition, approzch one znother closely but do not touch.
Even when non-compressed there is generally some residuzl
force pushing each spring contect against stops in their
housing such that it requires a definite starting_force to
initiate the separation of a pair.

In order to insert the board between the pairs
it is necessary first to separate the pairs without damege
thersto. To this end the boaré is'generally provicded with
chamfers on its insertable edge. The contact pads reach
right to the edge of the chamfers. By the time the spring
contacts have been seperated by the chamfers they are in
contact with the leading edges o0Z the pacds and are_also
exerting meximum restoring force. High attritionsl wear
therefore occurrs where the pads meet the chamfers. Having
been inserted to the ends of the chemfers the board is
furthsr introduced between the pairs of spring contacts
until each spring contact lies centrally on a corresponding
one of the connector pasds on the board. During this
further introduction.the pairs exert maximum restecring
opposing forces against one another causing considerable

and undesirable attritional wear azs each spring contact

- slides a2gainst its pad. Plastic flow of the non-corrosive

electrically ccnducting layer can also occur.
The attrition of the surfaces of both the spring
contacts and the pads causes the exposure tc zir of the

underlying non-noble substreta which then become liable to
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atmosphsric oxidation bringing about a degradation of the
electrical conductivity of the spring contact to pac
interface.

The plastic flow of the non-corrosive layers
renders their thickness less along the path of sliding
engagement between each spring contact anéd its corresponding
pad. The 1ayefs are therefore subject to z greater
susceptibility to diseppearance by sttrition.

In the presence of possible oxidation the
reliability of en edge connector decreases repidly. ¥hen
there are plural sets oI contacts the chzances of 211 sets
simulteneously providing satisfactory operstion is
unacceptably small.

It hes been one solution to the zbcve problen
to offset the effects of oxidation by arranging that the
forcé'betweén opposing pairs of spring contacts its very
large indeed so that any oxide layer is broken vp and
the heet generated by friction causes small erezs of air-
excluding spring-to-pad welds. This approach ca2uses the
insertion force of & board into é connectsr to be extremely
large and the withdrawel force correspondingly great. The
rate of wear on the spring contzcts 2nd peds is enormous
so that only a limited rumber of insertions znd withdrazwals

(=9 -

is possible before a board ané connector combination hss t

O

be discerded. The boards and connector housings must be
unnecessarily mechanically strong to withstend the forces

exerted thereon.
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It has been zncther epproach to provide that
separzte mezns is provided for lowesring the spring contzcts
onto the board by the use of mznueslly opereble levers
eand the like, This epproech relieves ettritional wear but
substitutes complexity and high cost, the connectors
themselves taking up much space. Consequently, although
successful, this approach is reserved for test ecuipment
for testing becerds. )

It is therefore desirable to provide zn edge
connector of simple construction and smell size for the
insertion therein of z board for the establishing of
electrical connection therebetween with substantially no
sliding between spring contacts in the connector and

contact pad 2reas on the board. ' -

The present invention consists in a system for

providing electrical connection to a printec-circuit beard,

said system comprising a comnector comprising first and
second elastically opposed members in turn comprisin

first and second opposed protrusions and first and second
opposed spring’contacts respectively, and a printed circuit
board comprising an edge, first and second contact pads,
and a void, said edge being insertable between =aid
protrusions to seperate said spring.contacts by separating
saild members, said board being insertable =z predetermined
distance therebeyond without engaging ssid spring contacts
for said protrusions to engage said void and to zllow the.

elastic restoraztion of the unsepzrated positions o said
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members for said first and second spring contacts to engage
said first and second contact pads respectively.

In 2 first preferred embodiment first and second
lever arms zre rigid and pivoted 2t their ends remote
from the direction of entryv of a2 boaréd into the cormector.
First and second spring contacts are prefer=bly associated
with the first and second lever arms respectively. The
spring contacts preferebly urge the lever arms together.
The spring contacts preferabl: engage the lever zrms by
means of catches near to the end wherefrom 2z board enters
the connector. The first and second lever zrms preferably
comprise first and second cutaways-respectively to form
2 common void. The first and second lever arms preferablv
comprise first and second protrusions respectively at the
end wherefrom a board is inserted into the connector and,
when urged together by the spring contacts, the protrusions
preferably.meet.to press agéinst one ancther. The first and
second spring contacts preferably comprise first and

second contact sections. The contact sections preferably

protrude into the common void. When both the first and

second lever arms are urged together by the spring contacts,

- the contact sections are preferably non-contiguously

proximate to one another.in the void. The first and second
protrusions preferably comprise first and second entry
ranps which co-operate to force the lever arms apart vhen
the edge of a2 becard is introduced thereto. The protrusions

preferebly comprise a bearing surface for pushing
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. ogeinst one anotﬁer and for pushinp egainst & board. The
first and second protrucions preferably comprise first and
second exit razmps for pushing the protrusions apert
vhenever & boaré which has been inserted into the cocnnector

5 is withdrawvn therefrom.

In the first preferred embodiment the printed-
—circuit board preferably comprises a leading edge. The
leceding edge is prefersbly unchamfered. & plurality of
contact pzds are preferesbly provided zlong the lezding ecge.

10 the contzct pads are preferably evenly spaced glong the
lrading edze. Each end of the leading edge is preferzbly
provided with a teb sharing an end portion of the leading
edge. The tab preferably extends backwerds from the leading
edge for a distance a little less than the extent of the !

15 common void. Behind the tab there -is prefersbly provided
a gap lerge enough Ior the protrusions to'touch one anotherr
therethrough.

The connector of the first preferredrembodiment

preferebly comprises first and seconé members comprising

=2
=

20 first and second contact - spacing bars respectively.

The contact separating bars preferably run the length of
the connector. Each contact- spacing bar preferably
comprises a.lever arm'eéieach end so that the entire
connector ccmprises two cpposed contact separating bars
25 and four lever arms. The spring contacts preferably engege

the rear of the contact - spacing bars. When the lever

arms are separated the contact bars preferably move 211 of

1

BAD ORIGINAL

———— o



10

15

20

25

0083862
-7 -

soring contacts on their respective sides of the connector
together.

In the opveration of the firest preferred embodiment
the leading edge of the board is preferably introcuced to
the first and second entry ramps of the closed first and
second lever zrms respectively, and forced therebetween to
push the protrusions apart . The board is therezfter
insertable therebevond. In being pushed zpert, the Iirst and
second lever arms preferably pull the first znd second
contect sections of the first and second spring contacts
respectively far enough spart to avoid _contact with =
board as it is inserted into the comnector. The board is
preferably insertable until the leading edge engages the
remote boundary of the common void. As the board engeges the
remote edge of the common void, the first and second
protrusions preferably fall behind the taﬁ into the gep
preferably allowing the first and second lever arms to

come togzther and allowing tﬁe plurality of contact sections

. of the plurelity of spring contacts on both sides of the

board along the length of the contact - sﬁacing_ bars to
oppose one another on opposite sides of the board for each
spring contact to comnect with a corresponding contact pad.
In the first preferred embodimernt the connector
preferably comprises a common housing for the protection of
the spring contacts. In a first preferred manner of mounting
for the lever arms, the first lever arm is prefersbly affired

to the second lever arm by means of a pivot. The second lever
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arm ig preferzbly a little longer then the first lever zrm
and is preferebly effixel within the housing leeving only

D

the second lever arm ires to nove within the housing. The
housing is oreferably U-cheped being oven in the direction
of insertion of & board.

In a second preferred manner of mountirg for ths
lever arms both the first and second lever arms ares

rovided with pegs vhich fit loosely inteo correspending
recesses in the housing znd 21lcw a degres of rotzticn of
gach lever =zrm relstively to the housing,

In a second preferrsd embediment allrthings gre =5
in the first preferred ermocdiment szve that the lever arms,
instezd of being pivetsd, zre flexible 2néd bend towards
end awey Irom one another withcocut . hinges or pivets.
The protrusions gré prefersbly provided at regular intervals
aloﬁg the length of the contact spacing 525. ¥When said

regular spacing necessitates the provicsion of

m

nrotrusion
other than in the vicinity oI 2 lever zrm, that is, other
than at the end of the leading edge of a board, the tab end
gap is preferzbly replzaced by z hole remote from the leading
edge of the board by a distance egqual to the width of a tab,
the hole extending away from the leeding edge by a distance
sufficient to allow the coming tcgether therethrouzgh of =

pair of protrusions.

In both the first and second preferred embodiments

e

-~ whenever an -inserted board is to be withdrwan from the

connector the rear of the tab or the sdge of the hole

"
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in the boérd engages the exit rampe on the first and second
lever arms forcing them epart with progressive withdrawel of
the board and thereby disengaging the contacT.sections of the
spring contacts frecm the pads on the board. Thereafter the
board is preferebly withdraweble from between the lever arms
without any engagement with the spring contacts, the lever
arms closing behind the leading edge of the board zs the
leading edge of the boerd is removed from the entry razmps.

The present invention is further explainegd, by
way of an exemple, by the following description read in
conjunction with the eppended drawings, in wvhich:

Figure 1 shows a cross sectionzl view of the
active members of the connector of the first preferred
embodiment. ' -

Figure 2 shows 2 plan view of the printed-circuit
board of the first preferred embodiment.

Figures 3L to 3C show three successive stages in
the insertion of a board accerding tc figure 2 iﬁto the
connector according to figure 1.

Figure 4 shows the connector of figure 1 in its
housing.

Figure 5 shows a first manner of mounting the
connector of figure 1 in its housing.

Figure 6 shows a second@ manner of mounting the
connector of figure 1 in its hbusing.

Figure 7 shows 2 cross sectional view of the

cornector according to the second preferred embodiment.
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Figure 8 shows the contact-spacing bar of the
second preferred embodiment.

Figure 9 shows the printsd-circuit bozrd zccording
to the =second preferrsd embeodiment.

Figure 1 shows a cross sectional view of the
active members of the connector of the first preferred
embociment.

The active zssembly 8 comprises z first lever =rm
10 and 2 second lever arm 12. The first and second lever
armes 10 12 zre pivoted about their basal ends 1% in 2 menner
to be described later so that they czn swing epart from cne
another st their non-baszl ends.

The first lever zrm 10 comprises z first protrusiop
14 extending toweards the second lever z2rm 12. The second
lever a2rm 12 comprises 2 second protrusion 16 extending
towards the first lever z2rm 11C. Both the'first protrusion
14 end the second protrusion 16 are proximate to the _
non-baszl ends of the first lever arm 10 aznd the second
lever =2rm 12 respectively.

The first protrusion 14 comprises 2 first entry
ramp 18 extending diagonzlly from the tip of the first
lever arm 10 towards the second lever arm 12. The second
protrusion 16 has a second entry remp 20 extencing from
the tip of.the second lever arm 12 towards the first lever
arm 1C in a complementary menner to the first entry ramp
18 so that together they form a concave wedge symmetrical

about the line of contiguity between the first and second’
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lever arms 10 12 .
L common void 22 is formed by the provision of

complementzry cutaway sections in the first ané second

lever arms 10 12 to the baszl side of the first and second
protrusions 14 16 respectively.

The baszl boundary of the first protrusion 14
with the common void 22 is provided in the form of a first
exit remp 264 which extends disgonelly towards the second
lever arm 12 in the generzsl direction of ite tip. The baszal
boundzary of the second protrusion 16 with the common void
22 is provided in the form of 2 second exit rzmp 26 which
extends diagonally towards the first lever zrm 10 in the
general direction of its tip and vhich is complementary
to the first exit ramp 24 such that together they-form =
concave wedge, vhen viewed from their basal ends, which is

symmetrical zbout the line of contiguity tetween the first

and second lever arms 10 12 .
A first spring contact 28 is provided in
associetion with the first lever a2rm 10 and a2 second spring

contact 30 is provided in association with the second lever,

"arm 12. The first spring contact 28 as illustrated is in fact

representat ive of a plurality of spring contacts stretching
accross the width of a connector in a manner which will Ye
ma@e clear in later description. The second spring contact
30 is similarly representativs of a plurality of such

contacts.

The first spring contact 28 comprises a
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first contzct section 32 extending towards the second lever
erm 12 in the arez of the common void 22. The second spring
contact 30 comprices a second contact section 3L extending
towerds the first lever zrm 10 in the area of the common
void. Vhen the first and sécond lever zrms 10 12 ere closed
together the first and seccnd protrusions 14, 16 meet
preventing closer approach of the first ané second lever
arms 10 12 in which position the first 2néd second contact
sectione %2 34 f2il to meet by a2 distance less than the
thickness cf 2 board.

The first lever zrm 10 is provided with a2 first
contact spacing bar 26. The first spzcing bar 26 extends
zccross the entire width of a ccnnector in z mznner which
will become cleer on reading lzter cdescripticn. The first
spring contact 28 engages the side of the first spacing
bar 35 remote from the second lever armra2 to urge the
first lever arm 10 towarcds the second lever arm 12.
| The second lever zrm 12 is prcvided with z second
contect spacing bar 38 which is extensive accross the entire
width of a connector in the same menner as the first contect
spacing bar 36. The second spring contact 30 engages th
side of the second contact svacing bar 28 remote from the
first lever arm 10 to urge the second lever zrm 12 towards
the first lever arm 10,

It is to be zppreciated thzt the engagirg of the
first contact spzcing ter }6 by the first =nring contact 28

is representztive cf such engegerment by = plurality of

' BAD 0@



10

15

20

0083862
- 12 -
similer spring contacts across the width of & connector
end that the engaging of the second contact spacing bar
%€ by the second zprinz contazct 20 is representztive of
such engzgement by a'plurality oZ such spring contacts
accross the width of a connector.

Figure 2 shows the board of the first preferred
embodirent.

2 printed circuit bozré 40 for the constructizn
thereon of electrical or electronic circuits conprises =z
leacding edge 42 for insertion into zn electrical cornector
for the provision of electriczl contacts to the board L0,

A plurality of contact pad areas LL zre provided
adjacent to the leading edgeihz. The areas 44 need not
necessarily be contiguous with the leading edge L42. The
areas 44 are arrenged with a regular spacing 2long the
leading edge 42, and are on both faces of the board 4O.

At either end of the leading ecge 42 the board 40
is pfovidéd with a tab 45. The teb 46 is rectangular and
shares one of its edges with the leading edge.l2. The tab
L6 extends backwards from the leading edge hé by a distznce
which would allow the tab 46 to rest within the common
void 22 of Tigure 1.

To the rear of the tzb 46 the board 40 is provided
with a gep 48. The width and disposition of the gap 48 is

25 such that, if the tab 46 is resting within the common void

22, the first and second protrusions 14 .16 ars zble to meet

34D QRICINADL
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within the gap (8.

)
IYy

Figure =2 chows the first stzge of the inssrtion

age
boaré LO into the active assembly 8 of figure 1.
The bozrd 40 is inserted in the cdirecticn of tke
insertion arrow 20 , The lesading edge 42 of the bcard 40
ngares the first and second entry remps 18 20 to separate
the first znd seconéd protrusions 14 16 which move zpart

to 2llow the entry of the tab 46 thersbetwesen

Figure *B shows the seconé stezge of the inserticn

0
1

g bezrd LD into the active zseembly 8 of figure 1.

In forcing epart the first znd seccnd protrusions
1L 16 the entering brerd L0 zlso forces epart the Zfirst znd
seccnd levzr arrs 10 12 vhich cerry with then the first znd
second contzct sscticns 32 34 respectively which separzte
by 2 distance grecier then the thickness of a2 board L0
to allow the insertion of the tab 46 betvnen the first and
seccnd protrusions 14 16 inte the common veid without
abrasion between the contact sections 32 >4 and the pads Li.

Fisure 3C shows the last stage in the insertion of
o

C

m

board 40 into the active assembly 8 of figure 1.

The tab 46 has passed entirely into fhe common void
22. The first =2nd second protrusions 14 16 have then been
eble to come together thrcugh the gep 48 allcwing the
restorztion of the previous positions of the first =znd second

second lever =zrms 10 12. The contact sections 32 34 are

o

thereby 2llowed to impinge onto the board L0 to engzge th

pads 4L without significent sliding therebetween.

' — 1
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“When it is cesired to remove the boaré LO the
first and seccnd exit raaps 24 26 behave towards the
edge of the tzb L6 remote from the lezding edge 42 of the
bo2rd in the seme wzy that the entry rzmps 48 20 behave
towards the 1égding_edge 42. The tab 46 czuses the
scperetion of the first and second protrusions 14 16
and the consequent separztion of the first znd second lever

erms 10 12 and of the first zrnd second s=rin ections 22 2L
- -l

,
[Rae]
m

to 2llow the removal of the board L0 without ebrzsicn between
the contact sections 22 34 and the p2ds LL,

It is to be apprecizted that by suiteble choice of
elastic constent for the spring contacts 28 3C and suiteble
choice of pretension when the iever zerms 10, 12 are open
and choice of the separation of the contazct sections 32 34
when the lever arms 10 12 are closed withqut a boaré 40
therebetween, the contact sections 32 34 cen be caused
to exert any desired pressure on the pads 4i4. _

It is 21so to be appreciated that, zlthough the
leading edge 42 of the board is here shown zs béing -
unchamfered, there is nothing Fo prevent its being chamfered
nor is there any reeson why the edge of the tab 46 remote
from the leading edge 42 should not be chamfered.

The tab 46 and the gap 48 2re here shown es being

~ substantially rectenguler. It is to be appreciated that

any other shape will suffice for them 46 48 which 2llows

for the mutuel interzction of board 40 and active assembly

- 8 as described with relation to figures 32 3B and 3C.

4
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The spring contacts 28 30 and the pads 44 will in
geﬁéral pe cozted with an oxiéztion-resistant layer of
2 noble metz2l such zs gold.
The entry remps 18 20 and the exit razmps 24 26
are here shown as plaznar. It is to be apprecizted that
meny other shezpes will suffice for these surfzces, the only
requirement placed thereon being that the pair of entry
ramps 18 20 cen co-operste to open the lever zrms 10 12
in response to the insertion of a2 board 14 and that the
pair of exit ramps 2L 26 can co-operate to separate the
lever zrms 10 12 in response to the withdrawel ol 2 boerc
L0, whilst the two peirs 18 20 and 24 26 ere here shown
with reflective symnetry sbout the line of contiguity .
between tne lever zrms 10 12, those skillec in the art will
readily appreciate that the invention will function without
such symmetry with modificetions which wiil be zppereant.
The invention is here described showing two
sets of spring contacts 28 30. It is to be apprecizted
that an active zssembly 8 comprising only one set of
spring contacts 28 can be provided for meking contact
with pads 4L on just one side of a board 40, in which
case there is s necessity for just one pivoteble lever
arm 10, the other lever arm 12 being replacable by an
inert bearing surface, the inert surface being proviced
with a protrusion 16 as an optionzl feature.
Figure L shows the active essembly 8 of figure 1

in a protective housing.
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The active assembly 8 is housed within e U-shzped
protective housing 60. The active assembly 8 and the housing
60 together make up a conhector. The housing 60 is in the
form of 2 rectilinear, rectangular-cross-section U-shaped
trough with the basal end 13 of the active assembly 8
attatched to the base section 61 of the trough and the
protrusions 14 16 proximate to the open face of the trough
such that a board 40 cen be inserted through the open face
of the trough into the active assembly 8 as described.

The active assembly 8 runs the entire length of
the housing 60 by means of the contact spacing bars 36 38
only one of which is clearly visible in figure 4. The spring
contacts 28 30 ere regularly spaced along the contzct spacing
bars 36 38 accross the full width of the housing 60. A set
of lever arms 10 12 is provided at either end of the contact
spacing bars 36 38 and the two sets of lever arms 10 12
co—operate.on the insertion of a board in a manner which
will be apparant to separate the contact spacing bars 36 38
in the manner described.

Figure 5 shows a first manner of attatching the
active assembly 8 in the héusing 60.

The first and second lever azrms 10 12 are

provided on their basal ends with first and second pegs
62 64 repectively which provide a loose fit in first and
second apertures 66 68 in the base 61 of the housing 60.

The pegs 62 64 are so shaped with enlargements at their
distal ends that they are not free to disengage the
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base 61.Being of 2 loose fit, the pegs 62 64 allow for the
mutual pivoting between the first and second lever arms
10 12 required for the operation of the present invention.

There is of course no reason why the pegs 62 24
should not entirely through -penetrate the base 61 of the
housing 60.

The spring contacts 28 30 pass right through the
housinzg 60 and czn be soldered to on the exterior of the
housing.

Figure 6 shows a second menner of affixing the
ective assembly 8 within the housing 60.

The first lever arm 10 is zttatched to the second
lever arm 12 by means of a pivot 70. The pivot 70 can range in
complexity from = simple dimple-znd-socket arrangement
at either end of a pair of mouldings where a first moulding
consists in a first lever arm 10 provided at either end of
a first contact-spacing bar 36 and the second moulding
consists in 2 second lever zrm 12 provided at either end of
a second contact spacing bar 28, one moulding snap-fitting
inside the other, to a full hinge stretching the entire
length of a connector. The second lever arm 12 és slightly
longer then the first lever arm 10 and is solidly and
inflexibly affixed to the base 61 of the housing 60 to hold
the first lever arm 10 a short distance clear of the base 61
for the first lever arm 10 to be free to pivot relative to
the now unpivotable second lever arm 12. The second lever

arm 12 can be affixed within the housing €0 in any suitable



10

15

20

25

00838C2
- 19 -

manner ranging from being an integrel part cf thé housing 60
60 moulding by incorporstion with its base 61 or one of its
walls 71 to being pegged or glued into or Qnto the base 61.
;Snce agein the spring contacts 28 30 through-penstrate

the base 61 for soldering to externzl conductors outwith the
housing, it being appreciated that connecting means other
than soldering are possible.

Those skilled in the art will eppreciate that the
manner of mounting shown in figure 6 can readily be zdapted
to do away with the housing €0 by the attatchment of the
basal end of the second lever arm 12 to any rigid support,
the second lever arm 12 acting as the support for the first
lever_arm 10.

Figure 7 shows 2 cross sectional'view of the active

assembly of the second preferred embodiment of the present

invention.

In the second preferred embodiment the first and
second rigid lever arms 10 12 of the first preferred
embodiment are replaced by first and second flexible arms
72 74. The flexible arms 72 74 do not require the provision
of any means for providing pivotal movement therebetween
since the pivotzl movement is zutomatically provided for
by the mutual elastic deformability of the arms 72 74 .
The spring contacts 28 30 engage the outside faces of
opposed bulbous protrusions 76 78 on the non-basal ends of
the first and second flexible srms 72 74 respectively to

provide some or all of the elastic restoring force tending
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to bring the zrms 72 74 back together. The basal ends 13
of the first and second flexible arms 72 74 are provided
with first and second pegs 80 82 respectively which provide

2 firm push-fit into first and second peg-holes 84 86 in the

base 61 of the housing €0. The spring contacts 28 30 pas,:s"q

through the bzse 61 as for the first preferred embédiment.

Figure 8 shows one of the two contact spacing
bars of the second preferred embodiment.

The contact spacing ber 90 is provicded on either
end with a first flexible arm 72 Just as the first contact
spacing bar 36 of the first preferred embodiment is provided
at either enc with a first lever arm 10, it being uncderstood
that in z complete connector zaccording to the second
preferred embocdiment there is provided a second contact
specing bar provided at either end with 2 second flexible

arm 74 just as the second contzct spacing bar 38 of the

first preferred embodiment is proviced st either end with

- a second lever srm-12.

The bulbous protrusions 76 are provided at the
ends of the spacing bar 90 in association with the flexible
arms 72 at either end. In order to prevent flexing of the
spacing bar 90 when a board 40 is inserted into a connector,
one or more additional bulbous protrusions 92 are provicded

at reguler or irreguler intervals zlong the iength of
the spacing bar 90 to assist in the separation of the
flexible arms 72 74 and to distribute the load, it being

understood thet each additionzl bulbous protrusion 92 on

=
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the spacing bar 90 which is shown is opposed by &
corresponfingly-placed additionel bulbous protrusion 92
on the other spacing bar which is not shown.

In use, the second preferred embodiment operates
in the same menner as the first preferred embodiment, the
surfaces of thé bulbous protrusions 76, 78 92 acting in the
same manner as the ramps 18 20 24 26 of the first preferred
embodiment.

It is to be eppreciated thét whereas the pegs

80 82 are shown as being through-penetrative of the base
61 of the housing 60 they might equally well extend through
only a2 portion of the thickness of the base. It is zalso to
be appreciated thet the side walls of the housing 60 can be
omitted +to leave only the base 61, The flexible arms 72

74 can be formed as part of a a common moulding with the

housing 60.

In that instance where the pegs 80 82 through-
-penetrate the base 61, it is possible to .associate
spring contacts 28 30 with the very ends of the conmnector
by Jjamming spring contacts 28 30 in the same peg holes 8L
86 as the pegs 80 82. '

Pigure 9 shows a printed-circuit boazrd 40 suitable
for use in  the second preferred embodiment of the
present invention.

The board 40 is provided with tebs 46, gaps 48
and contacts 44 on both faces as before. In addition, the

board is provided with one or more holes 94 which serve the
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same purpose for the additionzl bulbous protrusions 92 as the
gaps 48 serve for the bulbous protrusions 76 78 =t the
ends of the spacing bar 90. The holie 94 is here shown zs
being rectangular but it is to be understooé that many
elternate shapes can be used. In addition to the hole, the
board 40 is shown as having specizl pads 96 modified for used
in the vicinity of .the additional bulbous protrusions 92,
it béing understood thet the modified pads 96 can zlso be
employed in the vicinity of the tabs 46 in those instzances
where spring contacts 28 20 are provided in associztion with
the actual flexible arms 72 74 of the second preferred
embodiment or the lever arms 10 12 cf the first preferred
embodinent.

It is to be appreciated that whereas the arms
72 74 10 12 have, in both the first and second preferred
embodirents, been shown and described as being situested
2t the extremeties of the contact specing bars 36 38 90,
it is perfectly permissible to include them at any
suiteble positions zlong the length of the spacing bars
36 38 90 and to have only one, or any number of them.
It is to be zppreciated that +the tabs 46 and gaps 48 can be
entirely replzced by suitable holes 94 even &t the
extremeties of the leading edge 42.

Whereas the present invention has been described
with reference to the uses of a printed-circuit board 4O
having a substantially straight leading edge 42 it is to

be appreciated that with modifications which will be
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clear to those skilled in the art the invention can be made
to function with leadiﬁg edges of varied and different
shapes. It will 2lso be apparant that the printed-circuit
board can be replaced by numerous other electricel devices,
and one arez of particular interest for the present
invention is the provision of pluggable connections to very
large scale integrated circuits wup to the dimensions of
en entire wafer.

The tabs 46 have so far been described es being
of the same uniform tﬁickness as the rest of the board &40.
it is to be eppreciated that the tabsTZG-éaﬂ_be made with
greater or lesser thickness than the board 40 to accomodate
greater or lesser opening requirements for the arms 10 12
72 Th.

It is lastly to be appreciated thet whereas the
gaps 48 znd the hole 94 have beeﬁ depicted zs passing right
through the board 40, the same function can equally be

served by depressions that do not penetrate right through.
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Claims:

1. A system wherein a connector provides electrical

connection to an edge of a printed-circuit board, said
connector comprising first and second elastically-opposed
members respectively comprising first and second opposed
protrusions and first and second opposed spring

contacts, and said printed circuit board comprising

a void and first and second contact pads on opposite sides
of said printed-circuit board proximate to said edge,
where said edge is insertable between said opposed
protrusions for the seperation thereof to move apart

said opposed members and thereby move apart said opposed
spring contacts, where said printed-circuit board is
insertable a predetermined distance between said opposed
protrusions without said first and second spring contacts
engaging said first and second contact pads, and where,
when said printed-circuit board is inserted said
predetermined distance, said protrusions can engage said
void in said board to allow the elastic restoration of
the unseperated positions of said protrusions for said
first and second spring contacts, in the coming-together

thereof, respectively to engage said first and second

contact pads.
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A system according to claim 1 wherein said
first spring contact is coupled to said first opposed
member for the urging thereof towards said second opposed
member and wherein said second spring contact is
coupled to said second opposed member for the urging
thereof towards said first opposed member for said

first and second spring contacts to provide said elastic

opposition of said members.

e A system according to claim 1 or claim 2
wherein said first opposed member comprises a first
lever arm., wherein said second opposed member comprises
a second lever arm, and wherein said connector comprises
a pivot for allowing relative rotation between said
first and second lever arms for the moving apart and

coming together thereof.

4, A system according to claim 2 or claim 3 wherein
said connector comprises a further set of said lever arms
as third and fourth lever arms of third and fourth opposed
members respectively haﬁing third and fourth opposed
protrusiéns thereon, and wherein said printed-circuit board
comprises a second void for engagement by said third and
fourth protrusions, said connector fufther comprising a
first contact-spacing bar intermediate between said first
and said third lever arms and a second contact-spacing bar
intermediate between said second and fourth lever arms, and
a further plurality of opposed pairs of spring contacts

for engaging said first and second contact-spacing bars

and operable with the coming together theréof to engage a

further plurality of pairs of contact pads.
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5e A system according to-claimsz, 3 or 4 wherein said
first and second protrusions respectively comprise

first and second entry ramps for pushing sa;@ lever

arms apart with the insertion thereagainst of said

edge of said printed-circuit board for the insertion

thereof into said connector.

6. A system according to claims 2 to 5 wherein said
first and second protrusions respectively comprise '
first and second exit ramps for pushing said lever
arms apart in response “to the urging thereagainst of
the edge of said void in said printed-circuit board

for the withdrawal thereof from said connector.

Te A system according to claims 2 to 6 wherein said
connector comprises a base, through-penetrated by said
first and second spring contacts, and wherein said

first lever arm is affixed to said base and said second

lever arm is affixed to said pivot to rotate about

said first lever arm.

8. A system according to calims 2 :to 6 wherein said

connector comprises a base, through-penetrated by said
first and second spring contacts, wherein said first
and second lever arms comprise respectively fifst and
second pegs at the basal end thereof, and wherein said
base comprises first and second apertures for the loose
but irremovable insertion of said first and second
pegs respectively therein to allow a degree of movement
between said first and second lever arms for the moving

apart and coming together thereof.
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9. A system according to claim 2 wherein said first
opposed member .comprises a first flexible arm, wherein
said second opposed member comprises a secon@ flexible
arm, and wherein said connector comprises a base for the

support thereof, said flexible arms being movable towards

and away from each other.
10. A system according to claim 9.wherein said
connector comprises a further set of said flexible arms

as third and fourth opposed flexible arms having third and

fourth opposed protrusions respectively thereon, and wherein
said printed-circuit board comprises a second void for

engagement by said third and fourth protrusions, said

connector further comprising a first contact-spacing bar

" intermediate between said first and said third flexible

arms and a second contact-spacing bar intermediate between
said second and said fourth flexible arms, and a further
plurality of pairs of opposed springs contacts for
engaging said first and said second contact-spacing bars
and operable with the coming together thereof to engage

a further plurality of pairs of contact pads.

1M. A system according to claim_10 wherein said
first and second contact-spacing bars comprise a
plurality of further‘opposed pairé of protrusions for
engagement with a further plurality of voids in said

printed-circuit board.



00838¢€2
_28_

12, A system according to claim 9, 10 or 11

wherein said base comprises first and second flexible-arm
fitting apertures, wherein said first and second flexible
arms comprise respectively first and second peg ends at
the basal ends thereof, and wherein said first and second

peg ends are affixed respectively within said first and

said second apertures.

13, A system according to claim 12 wherein said

first spring contact is affixed into said base by being
wedged in said first aperture by said first peg end and
wherein said second spring contact is affixed into said

base by being wedged in said second aperture by said

second peg end.

14, A system according to claims 9 to 13

wherein said first and said second protrusions comprise
respectively first and second entry ramps for pushing
said first and second flexible arms apart in response to
the urging thereagainst of said edge of said printed-
circuit board for the insertion thereof into said

connector.

15. A system according to claims 9 to 14

wherein said first and said second protrusions comprise
respectively first and second exit ramps for pushing said
first and second flexible arms apart in response to

the urging therebetween of the edge of said void for the
withdrawal from said connector of said printed-circuit

board.



2> 0083862
16. A system according to any of the preceding
claims wherein said printed-circuit board comprises a
tab including a part of said edge, and wherein said

void consists in the space behind said tab remote from

said edge.

17 A system according to claims 1 to 15 wherein

said void comprises a hole in said printed-circuit

board proximate to said edge.
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