ZfF SOCKET WeIH HOLD OPEN MECHANI SM The invention relates to a

- zero insertion force socket which has a cover slidable on a base. 5
U. S. Patent No. 5,256,080 discloses a zero i nsertion force (Z#@kgsocket
havi ng a cover slidable on a base. The socket has a |ever whichg
oper ably connected to a camfor noving the cover between an open v
position wherein | eads of an el ectronic jpackage are 10 freely ins@ﬂba@ﬁﬁyc
in the socket, and a cl osed position wherein the | eads encounter '
substantial resistance during insertion into, or extraction from th

socket . The soofse! et hiieah HOLsS ok seaRgEGE Y Jh an

The invention relates to a zero insertion force
socket which has a cover slidable on a base.
5 U.S. Patent No. 5,256,080 discloses a zero
insertion force (ZIF) socket having a cover slidable on
a base. The socket has a lever which is operably
connected to a cam for moving the cover between an open
position wherein leads of an electronic package are
10 freely insertable in the socket, and a closed position
wherein the leads encounter substantial resistance
during insertion into, or extraction from, the socket.
The socket has a latch which interengages with an
edge of the lever to retain the lever in a closed
15 position corresponding to the closed position of the
cover. The lever is essentially horizontal with respect
to the socket when the lever is in the closed position.
The latch can be overcome upon application of sufficient
force to deflect the lever around the latch, wherein the
lever is movable through an obtuse angle to an open
position corresponding to the open position of the
cover. Once the lever is moved beyond vertical, the

lever is urged by gravity to remain in the open
position. '

20

25 - Many ZIF sockets have a single lever arm which can

only be pivoted through a right angle to a vertical
orientation with respect to the socket. These levers
are subject to accidentally falling down, in which case
attempted insertion of an electronic package into the
socket may lead to stubbing of the leads of the package
or the contacts in the socket, thereby damaging one or
both devices. Further, personnel that are not careful
to fully open the lever may attempt insertion into the
partially open socket, thereby encountering the same
stubbing problem. The invention overcom&s these
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edge of the lever to retain the lever in a closed 15 position

corresponding to the cl osed position of the cover. The lever is
essentially horizontal with respect to the socket when the lever is in
t he cl osed position. The | atch can be overcome upon application of
sufficient force to deflect the lever around the | atch, wherein the 20
| ever is novabl e through an obtuse anglg to an open position
corresponding to the open position of the cover. Once the lever is
noved beyond vertical, the | ever is wurged by gravity to remain in the
open positio ny.Zl F sockets have a si.n | ever arnlmhlch
oon Dy BE0h1 888 oy BFBRGHARST PoE TRy R R SSPLTY i Sové
orientation mntherﬁﬂbhytopentbesiadbat These | evers are subject to

accidentally fallin 0 as [ lon, of an

el ectroni ¢ package ? g m@ﬁgng g‘g’két %Ck acg”é@?%erg%lgnzg% the | eads of
t he package cover shidabieaons the ha@esdlﬂmaen re edyen apegihyonne or
both devices. GHEEBGh: 1086800 kad Maledta it &é;féé'l?re gré@1ful |y open

the lever may atte Lnsertion into open socket, .
t her eby encountBPEH appr@ d@mthezmagkaibi @%r%b?%‘ﬂﬁ‘edfhﬂoﬁh\?éﬂﬁ BResedrcones

t hese the leads encounter resistance to insertion in the
socket, characterized in that a detent mechanism is
operable for holding the cover in the open position.

10 In one embodiment the detent mechanism comprises
the base and the cover having an interfitting ridge and
groove. The cover may have a skirt which depends
downwardly along a side of the base, with the
interfitting ridge and groove being on respective

15 opposite ones of the skirt and the side of the base.

Embodiment (s) of the invention will now be
described by way of example with reference to the
accompanying drawings in which:

Fig. 1 is top plan view of a socket having a cover

20 according to the invention.

Fig. 2 is a side view of the socket.

Fig. 3 is a bottom view of the socket showing a

hold open mechanism for the cover within boundary line
5.

25 Fig. 4 is an enlaxrged view of the socket portion

within boundary line 5 in Fig. 3 showing the hold open
mechanism when the cover is in the open position.

Fig. 5 is an enlarged view similar to Fig. 4
showing the hold open mechanism when the cover is in the

30 closed position.

There is shown in Figs. 1-3 a zero insertion force
(ZIF) socket for a pin grid array (PGA) electronic
package. Details of the construction and operation of
such a socket are disclosed more fully in U.S. Patent

No. 5,256,080, which is incorporated by reference as if
set forth fully herein.
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2 ‘problenms by providing a neans for securing the cover in the fully
open position. The invention is a socket conprising a base, a

cover slidable on the base between an open position 5 wherein | eads of an
el ectrical device are freely i nsertable in the socket, and a cl osed
position wherein the | eads encounter resistance to insertion in the
socket, characterized in that a detent ngchanismis operabl e for
hol di ng the cover in the open position. 10 I n one enbodi nent the

det ent mechani sm conpri ses t he base and the cover having an

ar oy 5 ong’y, 208, sopBE 2181, SOYSRITIO BRI LD Fopenes
groove being of rggggeppgeln respective cavities 12. e contacts
have circuit board engaging sections 14 for mating
engagement with circuit traces on a circuit board. The
cavities 12 are somewhat elongated, and each of the
contacts has a deflectable contact arm disposed near one
end of its.respective cavity.

A cover 16 is slidable on the base 10 over a
relatively small distance between open and closed

10 positions. The cover has a plurality of holes 18 in
registration with the cavities 12. An electronic
package (not shown) having a plurality of pins, or
leads, is matable with the socket by introducing the
package onto the cover with the leads of the package

15 projecting through the holes. When the cover is in the
open position, the holes are aligned with respective
cavity portions which are unobstructed by contact arms,
whereby the leads enter the cavities against virtually

no resistance. When the cover is moved to the closed

20 position, the leads are moved to resiliently deflect
their respective contact arms, thereby establishing
electrical connections between the electronic package
and the socket. _

An actuator assembly includes a lever 20 which is

25

operably connected for rotating a cam housed within the
socket between the base and the cover. Operation of the
lever 20 causes the cover 16 to slide along the base 10.
The lever 20 has open and closed positions
corresponding to the open and closed positions of the

30 cover 16. When open, the lever stands upright in a
vertical orientation with respect to the socket as shown
in phantom in Fig. 2, and when closed, the lever resides
horizontally along a side of the socket. The cover has

a latch 22 in the form of a projecting tab for holding

35 the lever 20, and thus the cover, in the closed

position. The latch can be overcome by applying a



15 opposite ones of the skirt and the side of the base.

Enbodi nent (s) of the invention will now be descri bed by way of exanple
with reference to the acconpanyi ng draw ngs i n whi ch: Fig. 1

is top plan view of a socket having a cover 20 according to the invention.
Fig. 2 is a side view of the socket. Fig. 3 is a bottomview of

t he socket showi ng a hol d open nechani sm for the cover w thin boundary
line 5. 25 Fig. 4 is an enlarged view of the socket portion

wi thin boundary line 5 in Fig. 3 show ng the hold open mechani sm when
the cover is in the ppen position
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the 30 closecklpwslateln. There is shown in Figs. 1-3 a zero
insertion force

Kk f grld Lray. P gefLonic
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incorporated byrhejepgaeerdad bmbodimdel ,’ Uil Hotld Yodiss Ghdehanism is
provided by a detent mechanism wherein an interfitting
ridge and groove are provided on opposite ones of the
base and the cover.

Referring now to Figs. 3-5, the cover has a
downwardly depending skirt 24 which is closely adjacent
to a side 26 of the base. A ridge 28 on the skirt
cooperates with a groove 30 in the base to provide the
detent mechanism which holds the cover in the open
position shown in Fig. 4.
15 and resilient.

10

The skirt is relatively thin
When a force is applied to rotate the
lever 20 downwardly from the vertical open position, the
cover is moved and the ridge 28 is deflected out of the
groove 30. An adjacent groové 32 in the base receives
the ridge 28 when the cover is closed, as shown in Fig.
20 5, so that the skirt is not in a constant state of
deflection. The ridge 28 and the grooves 30, 32 each
have beveled sides so that the ridge does not interlock
in either one of the grooves.

As shown in Fig. 3, the interfitting ridge 28 and
groove 30 are on a side of the socket opposite from the
lever 20 due to the fact that corresponding skirt 24a on
the lever side of the socket has a cutout 34 to permit
the lever to extend into the socket for connection with
the cam. 8ince it is desirable to produce the socket in
both right and left-hand lever versions, the base may

have a corresponding set of grooves 30a, 32a on a side
opposite from the grooves 30, 32.

25

30

Such a base could
receive either a right or left-hand lever and a

corresponding cover having a ridge disposed for

35 cooperation with the appropriate set of grooves.



3 The socket includes a base 10 holding a pluralify of

contacts in respective cavities 12. The contacts have circuit board
engagi ng sections 14 for mating engagenment with circuit traces on a
circuit board. The 5 cavities 12 are sonmewhat el ongated, and each of the
contacts-has a defl ectable contact arm di sposed near one end of its
respective cavity. A cover 16 i® slidable on the base 10 over a
relatively small di stance between open and closed 10 positions. The cover
has a plurality of holes 18 in registration with the cavities 12. An

Ceads, 15 matabl o wille CYSTEORH HRF | vy eraGeehe’ thacEBR ndvamIe | e
cover wth thecoyvads off & leogketkapn be secured in an open position by

a detent mechanism. The detent mechanism prevents |
inadvertent downward rotation of an operating lever such
as may be caused by gravity or accidental jarring of the
socket. The detent mechanism also provides a tactile
indication that the lever is in the fully open position.
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15 projecting through the holes. Wen the cover is in the . open
position, the holes are aligned with respective cavity portions which
are unobstructed by contact arns, whereby the | eads enter the cavities
agai nst virtual it ance. When the cover is noved to the cl osed
20 position, BH“HIIIIMJ“HEHIHHMLM to resiliently deflect their
respective contqactt atrns? thereby establg shi ng el ectrical connections
bet ween the el ectroni c package and the socket. An actuator

assenbly includes a |l ever 20 which is 25 operably conpeste g a
thi Iﬁﬁkﬁ%@ HASBFEN

cam housed within the socket between the base and on
of the | ever 20 causes the cover 9R9¥¥§slide al ong t he B&ﬁéﬂia

The | ever 20 has open and cl osed positions correspondi ng to the open
and cl osed positigns qQf th 6. @9?P’ e, | st ands
upright in a 9ver?L ?:c?lr’ %r?tm;)tr g;r%'n\]ﬂ %b\rgebgép:e oar{“‘ﬂe s(gc éelf as shown
in phanton1|N150gslidab¢¢ wiethe dse hetovderyan reperiaeositionori zontal |y
along a sd deyg E?:Teﬁ %&%%t ofT*A% fél\éf‘étﬂaéal devi?céaéﬁé' £2eblythe formof a

proj ecting tab ever , hus the,cover, in the

cl osed erﬁél I%@Q‘-‘d‘?ﬁ%e %r%cﬁﬁ%o%?daﬁﬁﬁﬁﬂna“’hermn

the 1eads encounter resistance to insertion in the
socket, characterized in that:
a detent mechanism is operable for holding the
10 cover in the open position.

2. The socket according to claim 1, wherein the
socket has a lever (20) operably connected to a cam for
sliding the cover on the base, and the lever is

15 maintained in an upright position by the detent
mechanism.

3. The socket according to claim 1, wherein the
detent mechanism comprises the base and the cover having
20 an interfitting ridge (28) and groove (30).

4. The socket according to claim 3, wherein the
cover has a skirt (24) which depends downwardly along a
side (26) of the base, and the interfitting ridge and

25 groove are on respective opposite ones of the skirt and
the side of the base.

5. The socket according to claim 3 wherein an
adjacent groove (32) receives the ridge (28) when the
30 cover is in the closed position.
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4 sufficient force to resiliently deflect the | ever around t he

| at ch. According to the invention, a hold open nechani sm IS
provi ded for holding the cover in the open position. 5 In a preferred
enbodi ment, the hold open nmechanismis provi ded by a detent nechani sm
wherein an interfitting ri dge and groove are provided on opposite ones
of the base and the cover. Referring nowto Figs. 3-5, the
cover has a 10 downwardly depending skigrt 24 which is closely adjacent
to a side 26 of the base. A ridge 28 on the skirt cooperates with a
groove 30 in the base to provide the detent mechani sm whi ch hol ds the

cover in the open  RpRk td @tk Wind T ora Tirbliria 15 1l ati vely

thin

ABSTRACT _
A socket having a cover (16) which is slidable on a
base (10) between open and closed positions has a detent .
mechanism comprising an interfitting ridge (28) and
5 groove (30) which holds the cover in the open position.

Figures 3 & 5
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15 and resilient. When a force is applied to rotate the | ever 20
downwardly fromthe vertical open position, the cover is noved and the
ridge 28 is deflected out of the groove 30. An adjacent groove 32 in

t he base receives the ridge 28 when the cover is closed, as shown in
Fig. 20 5, so that the skirt is not in a constant state of

defl ection. The ridge 28 and the grooves 30, 32 each have bevel ed
sides so that the ridge does not intepﬂﬂﬁk in either one of the
grooves. As shown in Fig. 3,"the interfitting ridge 28 and 25
groove 30 are on a side -of the socket opposite fromthe | ever 20 due
to the fact that corresponding skirt 24a on the | ever side of the
socket has a cutout 34 to permt the lever to extend into the socket
for connection w th the cam Since it is desirable to praduce the
socket in 30 bo{ZFHEE T 5.0 BVFE 061650 B0 qhe badgd may

have a correspondi Ag: & Gra 2 padsi te from
the grooves 30, 32.: Sach:g pase? |

| eft-hand | ever and a; 5 : ;
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cover
a detent nmechani sm The

i ndi cati on t hat

jarring of the
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FIG. &

16,

i nadvertent downward rotation of an operating

The invention has the advantages that the novabl e

a socket can be secured in an open position by
detent nmechani sm prevents

5

The detent nechani sm al so provides a tactile

| ever such 5 as may be caused by gravity or accidental
| ever

socket .
t he

Is in the fully open position.

FIG. 4

o
— P K
n=umn Lﬁm
| '
o2 P o o P (]
e G ﬂmmmmv
o
o e
ity Lyt
it it
(g ooty
uﬂ@ﬂ@@m bty
et Lol
ey Ut
il il
b L
ot syl
agaaammmm S
il Hdel
Hlotiatst Ut
ikl iladatal
Saﬂaaaaﬂm aaﬂamaaaa . ©
e e
AR e MO
R
¢ o - < J
N



REPLACEMVENT SHEET 1. A socket conprising a base (10) and a

cover (16) slidable on the base between an open position 5 wherein

| eads of an electrical device are freely insertable in the socket, and
a cl osed position wherein the | eads encounter resistance to insertion
in the socket, characterized in that: a detent nmechani sm
conprising an interfitting ridge (28) 10 and groove (30) is operable for
hol di ng the cover in the open position. 2. The socket according
to claim1, wherein the socket has a lever (20) operably connected to a
cam f or sliding the cover on the base, and the lever is 15 naintai ned

in an upright position Q&PtggcQE&eQ&TH HOLD OPEN MECHANISM

ABSTRACT
. A socket having a cover (16) which is slidable on a
base (10) between open and closed positions has a detent
mechanism comprising an interfitting ridge (28) and
5 groove (30) which holds the cover in the open position.

Figure 3
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mechani sm 3. The socket according to claim1, wherein the
det ent nmechani sm conpri ses the base and the cover h

ridge (28) and groeove (30). . 4. The sockdt REPCADENIENG SIERTI
wher ei n t'he cover has a ski+t (24) which depengs |

si de (26) of d the interfigting ridge gng 2 %
respective o VH e skirt and the gide gg%ﬁg\@g@le
en

5. The socket acéor im3 wherein an adj
receives the ridge (28) the 30 cover is in thg cl osed p03|t|on.
CLATIMS

1. A socket comprising a base (10) and a cover
(16) slidable on the base between an open position
S wherein leads of an electrical device are freely
insertable in the socket, and a closed position wherein
the leads encounter resistance to insertion in the
socket, characterized in that:

a detent mechanism comprising an interfitting ridge (28)
10  and groove (30) is opersble for holding the cover in the open position.

2. The socket according to claim 1, wherein the
socket has a lever (20) operably connected to a cam for
sliding the cover on the base, and the lever is

15 maintained in an upright position by the detent
mechanismn.

3. The socket according to claim 1, wherein the
detent mechanism comprises the base and the cover having
20 an interfitting ridge (28) and groove (30).

4. The socket according to claim 3, wherein the
cover has a skirt (24) which depends downwardly along a
side (26) of the base, and the interfitting ridge and

25 groove are on respective opposite ones of the sgkirt and
- the side of the base. '

5. The socket according to claim 3 wherein an
adjacent groove (32) receives the ridge (28) when the
30 cover is in the closed pogition.
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