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elactrical apparatus comprise arrays ot‘interconnacted cir-
cuit boards. Each circuit board comprises a rigid planar
substrate with a plurality of integrated circuit chips and/
or other electronic memory means disposed thereon. This
active.circuitry on some of the circuit boards is elac~-
trically connected to conductive regions along one edge of
the planar substrata to aenable engagement of these circuit
boards with a socket mounted on another circuit board. In
this context, the circuit board on which the socket is
mounted typically is called the mother board. The board
engaged in the socket may be called a daughter board, an
edge card, a SIP (singlc in-line package), a circuit.
module, a memory module add-on or a SIMM (single in-line
memory module). For consistency, the board engageable in
the socket will be referred to herein as a snin, while the
corresponding socket will be referred to as a SIMM socket.

~ This terminology is intended to encompass all such edge

connectors and the boards engageable therswith.

The prior art SIMM sockat houses a plurality of
electrically conductive terminals. Each terminal includes
a board mounting portion which is soldered or otherwise
connected to circuitry on the board and a mating portion
for electrically contacting a specific conductive aedge
region on the SIMM. A SIMM often is removed and replaced
to alter the functions that can be performed by the elec-
trical apparatus in which the SIMM is disposed. Addition-
ally, a SIMX may be removed if any of the many circuits
therscn fail or to facilitate trouble-shooting elsewvhere in

the electrical apparatus.

-

Prior art SIMM sockets mersly relied upon gener-
ally linear pushing and pulling of the SIMM into or out of
the socket. More particularly, the movament of the edge of
the SIMM into the socket would cause _contact beams of the
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thiscontext, the circuit board on which the socket is nounted typically is
call gd the nother board. The board engaged in the socket may be called a
daugfter board, an edge card, a SIP (single 8n-1ine package), a circuit
nodulle, a nmenory nodul e add-on or a SIMM (single in-line nenory nodul e)

For gonsistency, témninals cinyaddwbl sockethetaorkstiliehtlye deflaatedand

Lt o] Socker. o A adherf kErE UGS kbl LA P EERL 0108 o
COFI%C'[OI’S and t RS 210G Ehe edgr fiithe St Although the lemg
action achieved during insertion of the SIMM into the
5 prior art socket may be desirable, the insertion forces
can damage the fragile terminals. As a result, SIMM
sockets and other edge connectors have evolved ¢to
eliminate or reduce insertion forces.
Extremely desirable and effective SIMM sockets
10 enable the SIMM to be inserted at a first angle with
minimal insertion forces, and subsequently permit the
SIMM to be rotated into a second angle for achieving high
quality electrical connection with the resilient contact
beams of the terminals. These more recent prior art SIMM
15 sockets include latch means for lockingly but releasably
retaining the SIMM in an aligmment corresponding to a
high quality electrical connection with the terminals in
the socket. Desirable SIMM sockets of this general type
are shown in U.S. Patent No. 4,575,172 which issued to
20 Walse et al. on March 11, 1986 and U.S. Patent No.
4,713,013 which issued to Regnier et al. on December 15,
1987. The two above identified patents are assigned to
the assignee of the subject invention.
It will be noted that in each of the patents
25 identified above, the SIMM socket is defined by a plastic
housing having terminals mounted therein. The housing is
unitarily molded with plastic mounting pegs which are
receivable in mounting apertures of the circuit board for
lockingly retaining the SIMM socket thereto. The typical
30 pegs are disposed to define pairs of deflectable legs
that initially deflect upon insertion through a hole in
the circuit board, and which then resiliently return to
an undeflected condition for retaining the socket on the
boarad.

-
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The pigor art SI MM socket houses a plurality of electrically conductive
termrls. Each term nal includes a board nmounting portion which is

sol derfed or otherw se connected to circuitry on the board and a mating
porti@n for electrically contacting a specific conductive edge region on
the SIMM A SIMM often is renoved and repl aced to alter the functions that
can bg performed by the elec- trical apparatus in which the SIMis

di spoged. Addition- ally, It «ilakso (s hotedcdhat tiy SIMM seckats 8heehits

therepn fail orfoebacididy e;heALPkead BabbResC 80 NG {Sd A1y nolded to
: include deflectable plastic latches having ramped forward
faces that are engaged by the SIMM as the SIMM is rotated
5 into its fully seated alignment. The ramping forces de-
veloped bctw..n the SIMM and the forward face of each latch
urges the latches avay from one another and permits contin-
ued rotation of the SIMM. Upon full seating of the SIMM,
the plastic latches resiliently return to an undeflected
10 alignment for retaining the SIMM in the socket. The plas-
tic latches of the prior art SIMM socket are intended to be
manually rotated away from one ancther to enable remcval of
the SIMM.
The above described SIMM sockets have received -
15 exceptional commercial success in view of the proliferation
of computars, advanced telecommunication equipment and
other electrical apparatus requiring memory circuitry.
However, it has been found that as SIMM sockets have exper-
ienced wider use, they have been used by peocple who are
20 less familiar with the intended operation of the sockat.
In particular, technicians, computer users and the like
were found to grossly overdeflect the SIMM socket latches
to effect removal of the SIMN, thereby snapping the latches
off at their base. 1In response to this problem virtually
25 all SIMIt sockst manufactursrs incorporated separats over-
stress prevention walls to limit the distance by which the
SIMM socket latches can be rotatad awvay from one ancther.
Overstress prevention wvalls are shown, for example, in U.S.
Patent No. 4,832,617 which issued to Brown on May 23, 1989,
30 U.S. Patent No. 4,850,891 which issued to Walkup et al. on
July 25, 1989 and U.S. Patent No. 4,826,446 which issued to
Juntwait on May 2, 1989.
The combination of deflectable plastic latches
and overstress walls on SIMM sockets has not eliminated
35 problems associated with the use of SIMM sockets. In par-
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the efectrical apparatus. Prior art SI MV sockets nerely relied upon gener-
aldy ginear pushing and pulling of the SIMM into or out of the socket.
More fparticularly, the movenent of the edge §f the SIMMinto the socket
woul ¢ cause contact beans of the 2 termnals in the socket to

resilfiently defk2e2182] users are known to attempt removal of a SIMM by
) merely rotating the SIMM against the latches thereby exer-
ting forces on both the SIMM and the latches that neither
structure was intended to encounter. These rotational
5 forces can damage the circuitry on the SIMM and can snap
the latcl_zes. Other users attempt to manually rotate the
latches in directions other than away from one ancther.
These manual forces on the latches generally will not
damage the SIMM but may break the latches. Still other
10 users employ screwdrivers to apply even higher levels of
improper force. Attempts to design plastic SIMM latches
that avoid breakage have resulted in either latches that
are too difficult to deflect, latches that do not adequate-
ly retain the SIMM in the socket or latches that may fail’

15 after too few cycles of insertion and removal.

In addition to the problems associated with latch
breakage, SIMM sockets have experienced breakage of the
plastic mounting means for securing the socket to the cir-
cuit board. In particular, the mounting pegs must be suf-

20 ficiently flexible to easily deflect during mounting onto
a circuit board, while also being sufficiently strong to
retain the SIMM socket in position. Any movement of the
SIMM sockaet relative to the circuit board can cause failure
of the soldered electrical connections between the termin-

25 als in the socket and the conductive regions on the circuit
board. The plastic mounting pegs have been known to bresak
during shipping or initial installation attempts. As a
result, the sockats ars either rejectsd or are mountad with
a broken mounting peg that can not ad-quatoly hold the

30 socket to the board.

A SIMM may assume any of several aifferent thick- -
nesses and may be made from materials having different
strength characteristics. These variations in SIMM charac-
teristics may require different latch specifications for

35 the SIMM sockst. In particular, the relative distance be-
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subseguent |y exert contact forces against the conductive regions along the
edge pf the SIMM Although the w ping action achieved during insertion of
t he MMinto the prior art socket may be desgrable, the insertion forces
can"damage the fragile termnals. - As a result, SIMM sockets and ot her edge

conngctors have eveddel tReCkedirnahd10ber Qﬁ&cgmssaékea haHCRBe Ezsbki
desj fabl e and effetlve%% enable the S M to b msertech
firs§ angle with ?i?ﬁal° Bt |3(l<?fF r BRSt é’ﬁ&’YsuH%eGﬁgﬁF PNGE Mt hEhe

thickness of the SIMM. Additionally, the flexibility of
the 1latch may have to vary in accordance with the

5 relative strength characteristics of the SIMM. All
plastic SIMM sockets can be retooled to achieve these
various design requirements. However, retooling of this
type is expensive and time consuming.

It is considered desirable to more positively

10 control the deflection of the latches such that the
latches deflect about parallel axes which extend
substantially orthogonal to the SIMM receiving slot in
the socket. Positive prevention of deflection of the
latches about axes extending parallel to the SIMM

15 receiving slot should be avoided. Similarly, twisting of
each latch also should be prevented. In other
embodiments it may be desirable to provide greater
retention of the latch on the SIMM socket, while in still
other environments it may be desirable to further

20 reinforce the overstress wall of the SIMM socket.
Additionally, it may be desirable to provide a latch with
a SIMM engaging face that is less likely to be damaged by
improperly exerted forces thereon.

In view of the above, it is an object of the subject

25 invention to provide a SIMM socket having a latch means
that substantially prevents breakage.

A further object of the subject invention is to
provide SIMM socket latches that are easily deflectable,
that provide positive locking and that avoid breakage.

30 It is an additional object of the subject invention
to provide SIMM socket latch means that can accommodate
boards of different dimensions and strength
characteristics without complete retooling of the socket.
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to be rotated into a second angle for achieving high quality
ctrical connection with the resilient contact beans of the term nals.

rel easably retaining the SIMMin an al ggnnment corresponding to a high
lity electrical connection wth the termnals in the socket. Desirable
sockets of th| S gengphatheyPobiects afnthe Wubjelt! cdnivditioh S5, £32

ch issued to e et 9 n
4J713, 013 whi REPELdng % %ﬂ%&%‘f% fﬁ%@m}“&% €BhE" polditively
resists damage from improperly applied forces thereon.
A further object of the subject invention is to

5 provide a SIMM socket latch that readily permits variations

to the moment arm thereof.
"+ Yet another object of the subject invention is to

provide a SIMM socket latch that resists twisting along its
length without substantially increasing forces required to

10 achieve deflection.
Still a further object of the subject invention

is to provide a SIMM socket latch that is positively

limited to deflection about a single axis.
A further object of the subject invention is to-
15 provide a SIMM socket with a reinforced overstress praven-

tion wall.
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7 The two above identified patents are assigned to the assignee of the
ypject invention. It will be noted that in each of the patents identified
alove, the SI MM socket is defined by a plastic housing having term nals
unted therein. The housing is unitarily rlded with plastic nmounting pegs
i ch are receivable in nounting apertures of the circuit board for
cklngly retaining the SI M soS@RESEARRoREL SR [RRVENLLON| pegs are di sposed

define pairs of defl ecipdl gubfeeet Haventibhalils debbeehaURY ANaRtailon
rough a h0|ef£%ch for a socket, and to a socket having such a latch
securely mounted thereto. The socket of the subject

5 invention includes an elongated nonconductive housing
having opposed longitudinal ends, longitudinally aligned
front and rear walls extending between the ends, a longi-
tudinally aligned board engaging face and an opposed longi-
tudinally aligned mating face. The mating face defines a

10 longitudinally extending slot for receiving an edge of a
SIMM or other such circuit board having conductive regions
along an edge. :

The subject SIMM socket further comprises a plur-
ality of electrically conductive terminals. BEach terminal

15 preferably includes a pair of contact beams disposed re-
spectively on opposite sides of the slot in the SIMM socket
housing. The contact beams are configured to accept the
edge of the SIMM at a first alignment with minimal inser-
tion force, and to permit rotation of the SIMM into a

20 second aligmment at which the contact beams of the socket
alectrically contact the discrate conductive edge regions
of the SIMM. Each terminal further includes neans for
lockingly retaining the terminal in the housing and board

. connection means such as a solder tail disposed to extend

25 through a corresponding hole in the circuit board for
electrical connection to discrete circuit means printed or
otherwise disposed on the circuit board. Particularly
effactive terminals for SIMM sockets are shown in the above
referenced U.S. Patent No. 4,575,172.

30 The SIMM socket further comprises means at each
opposed end thereof for accurately positioning and select-
ively retaining the SIMM in its fully inserted aligmment.
The retaining means at each end of the SIMM socket prefer-
ably comprises a rigid rear wall for defining a limit to

35 the rotation of the SIMM corresponding to an aligmment for
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circuit board, and which then resiliently return to an undefl ected
retaining the socket on the board. 31t vill also be noted
tijat the SI MM sockets shown in the above identified patents are unitarily

I'ded to include deflectable plastic |atclhes having ranped forward

optimum contact between the SIMM and the tarminals of the
socket. The rear wall may be substantially orthogonal to
the plane of the circuit board. Alternatively, low profile
SIMM sockets may include a rear wall disposed at an acute
angle to the plane of the circuit board, such as an angle
of appqpxinatcly 20°-25°, Each rear wall of the SIMM
sockotﬁniy'turthor include a forwardly extending projection
for engaging a correspondingly dimensioned aperture in the
SIMM. The projection of the rear wall serves to position
the SIMM longitudinally within the slot of the socket to
ensure accurats aligmment of the terminals with the asso-
ciated contact regions along the edge of the SIMM. The
projections also function to prevent the SIMM from being
improperly pulled cut of the slot in the socket or"
unintentionally vibrated free of the slot.

The SIMM socket further comprises metal latches
for retaining the SIMM in the fully inserted alignment ad-
jacent the rear walls of the socket. Preferably each SIMM
socket comprises a pair of latches mounted respectively in
proximity to the ends of the SIMM socket housing. Each
latch may be stamped and formed from a unitary piece of
resilient metallic material. The latch may comprise hous-
ing engagement means for lockingly retaining the latch to
corresponding structure on the housing. In particular,
each end of the SIMM socket housing may include latch
mounting mneans unitary therewith and constructsd for
lodktng sngagement of the latch.

' Each latch may further include a selectively de~-
flectable SIMM engaging means for securely but releasably
engaging the SIMM in an aligrment corresponding to full in-
sertion. The SIMM engaging means may define a selectively
deflectable latch arm having: a rearwardly facing locking
surface; a forwardly facing ramped surface for facilitating
the automatic deflection thereof in response to forces ex-
erted by the SIMM during insertion; and a laterally facing
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ed alignnent.

p§ mts contin-

s that are engaged by the SIMM as the SIMMis rotated into its fully

The ranping forces de- vel oped between the SIMM and the

rd face of each latch urges the | atches away from one another and

ued rotation of the SIMM Uppm full seating of the SI MV

th plastic latches resiliently return to an undeflected alignnent for
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disposed in sliding contact with one or more surfaces of
the SIMM socket to ensure precise movement of the latch arm
in response to insertion forces of the SIMM against the
forwardly facing ramped surface. In a preferred embodi-
ment, as explainod further below, the latch arm may be pro-
vided with a pair of spaced apart surfaces disposed in
sliding engagement with corresponding surfaces on the SIMM
saocket. These slidably engageable surfaces of the SIMM

- sockst and the latch may be aligned orthogonal to the pre-

ferred axis of deflection of the latch. Thus, deflection
of the latch about the preferred axis is assured by the
slidable engagement of the latch with the corresponding-
surfaces on the SIMM socket. _
Twisting of the latch along its length can be
prevented by increasing the width of the latch. However,
a wider latch may be more difficult to deflect, thersby
requiring greater and potentially damaging forces to be
exerted on and by the SIMM against the ramped face of the
latch during insertion of the SIMM into the SIMM socket.
The forces required to deflect the latch can be maintained
a’s acceptably lovw levels by defining a longitudinally ex-
tending slot in the latch arm. Thus, the wider latch arm
pravents twisting, but the slot reduces the amount of metal
in the latch arm and thereby facilitatess deflection. 1In
this regard, the latch arm is effectively defined by two
parallel arms extending from the housing engagement means
of the latch to the SIMM engaging means thereof.
Preferably the latch arm is resiliently deflected
during mounting of the latch to the SIMM socket housing,
such that the latch arm is prelcaded against the housing.
The preloaded condition of the latch arm helps to ensure
accurate positioning of the latch arm and predictable per-
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The above described SI MM sockets have received exceptional commercial
$uccess in view of the poliferation of conputers, advanced

{el econmuni cati on equi prent and ot her el ecifi cal apparatus requiring
renory circuitry. However, it has been found that as SI MM sockets have

exper- i enced wogfihndac 1k hQedpitedces Urdrtdw preptedWithéréon cquring
famliar with trﬁgﬂlﬂg (indgg_§ ergt i on_of ihefs%e%w.n particul ar,

Fechnl ci ans, fi8 ﬂd FrhESPPR3L R =T Ou b grossly overdeflect
the SI MM socket |atches Thechbéusing coh\thie STMMhsocket/ may) copipriseappans t he
| at ches for preventing overdeflection of the latch that could per-

5 manently deform the metal latch. The means for preventing
overdeflection may define walls disposed substantially at
the extreme longitudinal ends of the SIMM socket to define
limits to the amount of deflection enabled for the metal
latches. The overdeflection prevention wall of the SIMM

10 socket may be reinforced by a portion of the latch itself.
More particularly, the housing engagement means of the
) latch may be engageable with the overstress prevention wall
for reinforcing the overstress prevention wall.
The latch and associated SIMM socket of the sub- -
15 ject invention provides several significant advantages. In
particular, the latch is substantially unbreakable yet pro-
vides desireable deflection characteristics to facilitate
both insertion and removal of the SIMM. The available
ranges of movement of the latch also can be positively con-
20 trolled by guide wall structures unitarily molded with the
SIMM socket housing. The metal of the subject latch also
" provides clear visual indication of the latch, thersby
reducing the probability that a user will attampt to
improperly force the SIMM cut of the socket without first
- 25 actuating the latch.

The pi:ovision of a separate metal latch also
creates the option for employing a common SIMM socket hous-
ing with different latch contiguratiom depending upon the
dimensions and characteristics of the SIMM being employed.

30
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their base. In response to this problemvitually all SI M socket

i stance by which the SI MM socket | atches can be rotated away from one
anot per. overstress prevention walls are shb®n, for exanple, in U S. Patent
, 832,617 which issued to Brovvn on May 23, 1989 U.S. Patent No.

, 391 which issued to W\#E G & P MOJARME U. S. Patent

, 526, 446 whi ch i ssue¢IGQ lurﬁyvaattep Mi)inZ,vikQBQ:t ThesombisBakben 16

def ffect abl e p! aStE%x-ld%tn%ge%ith the subject invention.
FIG.. 2 is a front elevational view of the SIMM
5 socket of the subject invention.
FIG. 3 is an end elevational view taken from the
right siﬁc of FIG. 2.
FIG. 4 is a cross-sectional view taken along line
4-4 in FIG. 2.
10 FIG. 5 is a top plan view of a portion of the
SIMM socket housing prior to mounting the latch therein.
PIG. 6 is a perspective view, partly in section,
showing the latch mounted to the SIMM socket housing.
FIG. 7 is a side elevational view of the 3IMM-
15 socket latch shown in FIG. 6.
FIG. 8 is a front elevational view of the latch
shown in FIG. 7.
FIG. 9 is a top plan view of the latch shown in
FIGS. 7 and 8. )
20 : FIG. 10 is a perspective of an altsrnate SIMM
socket latch and housing.
FIG. 11 is a side slevational viewv of the alter-
nate latch shown in FIG. 10.
FIG. 12 is a front elevaticnal view of the latch
- 25 shown in PFIG. 11l.
PFIG. 13 is a top plan view of the latch shown in
!IGS. 11 and 132. :
: FIG. 14 is a side elevational view of a third
embodinent of a SIMM socket latch.
30 FIG. 15 is a rear slevational view of tnc latch
shown in FIG. 14. _
FIG. 16 is a top plan view of the latch shown in
FIGS. 14 and 15.
FIG. 17 is a top plan view of a portion of a SIMM

35 socket employing the latch of FIGS. 1l4-16.
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overstress walls on SI MM sockets has not elimnated problens associated.
the use of SI MM sockets. |In par- ticular, users are known to

npt renmoval of a SIMM by nerely rotating the SI MM agai nst the | atches
eby exer- ting forces on both the SIMA&nd the | atches that neither
Icture was intended to encounter. These  rotational force n ge
circuitry on the S| MPE@ad 18arissfyprear elevational vidi S8 €Rd SHR

gsocket shown in FIG. 17.
FIG. 19 is an end elevational view of the SIMM

sockat shown in FIGS. 17 and 18.
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“latches. Other users attenpt to nanually rotate the latches in
dgrections other than away from one another. These manual forces on the
tches generally will not damage the SI MM but may break the | atches.

i1l other users enploy screwdrivers to apply even higher |evels of

roper force. Attenpts to de5| gn pl astlc INM I atches that av0| d breakage
ve resulted in eiiges :

bl after oo fow oy ) o S e 1y kel ¢ T Bpled™
invention is identified generally by the numeral 10 in
FIGS. 1-4. The SIMM socket 10 includes a unitarily molded
5 plastic housing 12 of elongated generally rectangular con-
figuration. The housing 12 includes opposed longitudinal
ends 14 ind 16, a front face 18, an opposed rear facs 20,
a bottom 22 and a top 24. The bottom 22 defines the por-
tion of the SIMM socket housing 12 that will be mounted
10 adjacent the circuit board. The bottom 22 is characterized
by stand-offs 26 to facilitate soldering, washing of flux,
P and/or the application of conformal coatings. The top 24
of the SIMM socket housing 12 includes a longitudinally
extending slot 28 into which the edge of the SIMM is in--
15 sertable. It will be understood that the terms top and
bottom as used herein are provided for reference and are
not intended to suggest a required gravitational orien-
tation of the SIMM socket 10.
The SIMM socket 10 further includes a plurality
20 of terminals 30 engaged in the housing 12 at substantially
equally spaced locations along the length thereof. As
shown more clearly in PIG. 4, each terminal 30 includes a
base 32 having mounting means 34 for securely restaining the
terminal 30 in the housing 12. The terminal 30 further
. 25 includes a generally C-shaped contact structure 36 defining
contact beams 38 and 40 disposed generally on opposite
sides of the SIMM receiving slot 28 in the housing 12. The
contact beams 38 and 40 are of differsnt respective lengths
to facilitate insertion of the SIMM at a first aligmment
30 with nminimal insertion forces, and to pcnit subsequent
rotation of the SIMM into a second alignment in which the
contact beams 38 and 40 exert high normal contact forces
againat the discrets conductive regions along the edge of
the SIMM. The terminal 30 further includes a solder tail
35 42 aextending from thc' side of the base 32 opposite the C-
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dition to the problens associated with |atch breakage, SI MM sockets
# experienced breakage of the plastic nounting neans for securing the
socfet to the cir- cuit board. In particular, the nounting pegs nust be
ficiently flexible to easily deflect diBing nmounting onto a circuit
boafd, while also being sufficiently strong to retain the SI MM socket in
pos tion. Any nshaped: contact Stymciagiect3q.cl dfhe/ cseldametatil c42t exteandscan

e failure ofrble 9104 dpoReol €83 I 022l tk@NBEN WECKYY VREEsIRG 1S "kdr
N the sock g Bhar' axtension throtg & hole in the circuit board (not
shown). With reference ta PIG. 4, a solder tail 42a of an
5 adjacent terminal 30a is offset or staggered to avoid the
excessive weakening of the circuit board that would result
from a"s;.nglo linear array of holes therethrough. A more
detailed discussion of a SIMM socket terminal is provided

in U.S. Patent No. 4,575,172.

10 The SIMM socket housing 12 further includes rear
walls 44 and 46 disposed respectively adjacent the opposed
longitudinal ends 14 and 16 of the housing 12. The rear
walls 44 and 46 of the SIMM socket 12 depicted in FIGS. 1~
4 are aligned to axtend substantially orthogonally from the -

15 circuit board (not shown) to which the SIMM socket 10 is
mounted. However, in other embodiments a low profile SIMM
socket may be provided with a rear wall aligned at an acute
angle to the circuit board. As shown most clearly in FIG.
4, the rear walls 44, 46 broaden to a major dimension at

20 lccations closer to the circuit board to render the rear
walls 44, 46 substantially rigid and inflexible in response
to forces exsrted as the SIMM is urged into the socket 10.
The rear walls 44, 46 further include a mating face 48, 50
against which the SIMM is seatable in its fully inserted

. 25 alignment. Additionally, the rear walls 44 and 46 are
further characterized by forwardly extending projections 51
and 52 respectively for engaging correspondingly dimension-
ed aperturss in the SIMM to both accurately position the
SIMM relatively to the terminals 30 and to prevent improper

30 or unintended withdrawal of the SIMM.

The SIMM socket 10 further includes metal latches
54 and 56 adjacent the opposed ends 14 and 16 respectively.
Each latch 54, 56 is stamped and formed from a unitary
piece of metallic material. The metal latch 56 is illus-

35 trated in greater detail in FIGS. 6-9. More particularly,
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ard. The plastic nounting pegs have been known to break during shipping
‘initial installation attenpts. As a result, the sockets are either
rgjected or are nounted with a broken nmounting peg that can not adequately
hpl d the socket to the board. A SIMM nay agsume any of several different

I ck- nesses and may be nmade frommaterials having different strength

]?][ Zféﬁ:' IS;![ ; .SIEE 56{ !.ﬁél.@?'&sld] W@éﬁ@ﬁgih@rp&tm rwmqauae
del ati ve di st gucgpgglirl %af Io%g%segr gtengraiw t?-scl'if larx&arstd %%da 62 an
a locking tang 64. The arms 60 and 62 are dimensioned to
be telescoped over a tapered support post 66 unitarily
5 molded with the housing 12 adjacent the end 16 thereof.
The tapcred configuration of the support post 66 facili-
tates nountinq the latch 56 to the housing 12. The tang 64
is dimensioned to engage an opposed surfacs of the housing
12 adjacent the end 16 thereof to prevent the latch 56 from
10 sliding free of the housing 12. Thus, the metal latch 56
is frictionally retained and positively positioned by the
) arms 60 and 62 thereof, with the tang 64 providing redun-
dant locking retention of the latch 56 to the housing 12.
The metal latch 56 further provides board"
15 engaging means, which in this embodiment defines a pair of
resiliently deflectable board engaging arms 67 and 68 which
pass through an aperture 70 in the housing 12. The arms 67
and 68 include lower ramped surfaces 69 and 71 respectively
which generate an inward collapsing of the arms 67 and 68
20 in response to forces exerted as the arms 67 and 68 are
urged into an appropriately dimensioned mounting aperture
on the circuit board. The arms 67 and 68 further include
locking surfaces 72 and 74 respectively for engaging the
surface of the circuit board oppesite the surface thereof
. 25 on which the housing 12 is positioned. The length of each
arm 67 and 68 is determined by the thickness of the circuit
board. With this construction, the housing engaging por-
‘tion 58 of the metal latch 56 is operative to securely en-
gage the latch to the housing 12, while the board engaging
30 arms 67 and 68 are operative to securely retain both the
latch 56 and the entire housing 12 to the circuit board and
may form a more permanent electrical connection to a ground
circuit with the application of solder between the boarad
and engaging arms 67 and 68. This redundant mounting con-
35 struction more positively ensures the preferred alignment
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twgen the rear wall of the SI MM socket and the | ocking face of the latch
nmupt vary in accordance with the thickness of the SIMM Additionally, the
fIgxibility of the latch may have to vary inldccordance with the relative
stfength characteristics of the SIM Al'l plastic SI MM sockets can be

rf ool ed to achi @fe theskateh iffustaiddiaySMMgui FEREhesBoFrRvcasr Roted RNIvey
off.this the metal board engaging arms 67 and 68 are not subject to

breakage during shipment, handling or mounting to a circuit
board, as had occurred with prior art circuits relying
5 entirely upon plastic mounting neans.

The metal latch 56 further comprises a resilient-
ly dotI.ac\:table SIMM engaging latch arm 76 which is canti-
levered upwardly from the Housing engaging portion 58. A
notch 77 at the interface of the SIMM engaging latch arm

10 76 and the housing engaging portion 58 defines a depth
selected in accordance with the preferred resiliency for
. the arm 76. The latch arm 76 is defined by a stop wall 78
' for engaging a corresponding stop wall 80 unitarily molded
with the housing 12 to limit and positively define the-
15 range of movement of the SIMM engaging latch arm 76 toward
the SIMM. Thus, the SIMM engaging latch arm 76 will not
aexert unintended forces on side edges of the SIMM. The
latch arm 76 further includes a SIMM engaging locking wall
82 for engaging a planar surface of the SIMM opposite the
20 rear wall 46 of the housing 12. The SIMM engaging wall 82
and the stop wall 78 of the latch arm 76 are substantially
orthogonally aligned to one another. Additicnally, the
SIMM engaging wall 82 is aligned to be substantially
parallel and in face-to-face relationship with a SIMM
- 25 nwmounted in the sockst 10.

) The latch arm 76 is further characterized by an
inclined camming wall 84 which is aligned to the SIMM
engaging wall 82 at an angle "a® of approximataly 45°¢. Aas
the SIMM is rotated into its inserted aligmaent, the rear

30 face of the SIMM will engags the cam surface 84 of the
latch arm 76 to generate ramping forces for urging the beam
76 outwardly as indicated by arrow "b® in FIG. § for per-
mitting full insertion of the SIMM. The movement of the
SIMM in the direction indicated by arrow "b® is guided by

i
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I S expensive and tine consumng. It is considered desirable to nore
pogitively control the deflection of the |latches such that the | atches

deffl ect about parallel axes which extend substantially orthogonal to the

M receiving slot in the socket. Positive yevention of deflection of the
| ajches about axes extending parallel to the SINK receiving slot should be
avpi ded. Sinilarsyidablet noyenéntaoll that SIMMilergyagiingulwallbes2 pabomyt €ile

other enbodi PEGLE hcd®Y6 St a5 AU Ja1 1P ' tHe"Rbliking 12.
' The SIMM engaging latch arm 76 terminates at ac-
H tuator 88 which extends generally parallel to the stop wall
5 78 of the latch arm 76. The actuator 38 is dimensioned to
facilit;;e engagement by the thumb or forefinger of a user
to urge the SIMM engaging latch arm 76 in the direction in-
dicated by arrow "b" to facilitate the intentional release
and removal of the SIMM from the socket 10. The metal
10 latch 56 as illustrated in FIGS. 7-9 is formed to require
an initial biasing during mounting into the housing 12 to
~ preload the latch arm 76 and to thereby achieve normal
prelcad forces between the stop wall 78 of the metal latch
56 and the corresponding stop wall 80 of the housing 12.°
15 This preload is achieved by movement of the SIMM engaging
latch arm 76 through approximately 20° to ensurs accurate
positioning of the SIMM engaging wall 82 after repeated
uses of the metal latch 56.
Movement of the SIMM engaging latch arm 76 in a
20 direction other than that indicated by arrow "h® is pre-
[ vented by both the forward face 8§ of the stop wall 80 on
" the housing 12 and by a positioning wall 90. Mors par-
ticularly, the positioning wall 90 is unitarily formed as
- part of the rigid support post 66 and is beneath the
2% actuator 88 and forward of the SIMM engaging latch arm 76.
The positioning wall 90 prevents a forward rotation of the
SIMIt engaging latch arm 76 that could occur in response to
improperly applied forces.
To pravent overdeflection of the SIMM engaging
30 latch arm 76 in direction "b®, the housing 12 further is
provided with an overdeflection prevention wall 92 disposed
rigidly at the ends 14, 16 of the housing 12. The over-
deflection prevention wall 92 is disposed and aligned to
pernit sufficient deflection of the SIMM engaging latch arm
35 76 to permit insertion or removal of the SIMM, but to
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retention of the latch on the SI MM socket, while in still other

enavironnents it nmay be desirable to further reinforce the overstress wall
of the SI MM socket. Additionally, it may be desirable to provide a | atch
with a SIMM engaging face that is less 1ikéi® to be damaged by inproperly

Sub] ect | nvent (AHTYAFD; SoieeS TS/ QRIBRBS, T g 2 aT&h SPEaRE PYRRE Lng
substantial | y mxxsessisvédrad petentiallhadamigiony roftatliens thperedfinventi on

is to _ The metal latch 56 is mounted to the housing 12
by merely urging the board engaging arms 67 and 68 through

S the aperture 70 in the housing 12, and by simultaneously

urging the U-shaped arms 60 and 62 over the tapered support

post 66 Of the housing 12. The frictional forces batween

the U-shaped arms 60 and 62 and the 'support post 60 gradu-

ally increase as tha latch 56 is urged downwardly onto the

10 housing in view of the tapered configuration of the support

post 66. Additional positive locking engagement of the

» latch 56 to the housing 12 is achieved by the tang 64. In
this fully seated position, as illustrated most clearly in
FIGS. 3 and 4, the deflectable board engaging arms 67 and-

15 68 extend from the bottom facs 22 of the housing 12. The

entire socket 10 then can be mounted to a circuit board by

merely urging the board engaging arms 67 and 68 into a
correspondingly dimensioned mounting aperture in the cir-

cuit board. Movement of the SIMM engaging beam 76 is ac-

20 curately controlled by the unitarily molded plastic struc-

ture at the ends 14 and 16 of the housing 12. In particu~

lar, inward movement of the SIMM engaging latch arm 76

toward the opposed end of the socket 10 is prevented by the

. stop wall 80. Rearward movement of the SIMM engaging latch.
25 arn 76 is prevented by direct contact between the SIMM
engaging wall 82 of the latch arm 76 and the front face 86

of the stop wall 80. Forward deflection of the SIMM en-

gaging latch arm 76 is prevented by the positioning wall

90 of the support post 66. Pinally, the necessary deflec-

30 tion of the SIMM engaging beam 76 in direction "b* is care-

fully controlled by the overdeflection prevention wall 92.

An alternate embodiment of the metal latch is

identified generally by the numeral 96 in FIGS. 10-13. The

metal latch 96 also is stamped and formed from a unitary

35 piece of metallic material and comprises a housing engaging

—_—
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proyi de SI MM socket |atches that are easily deflectable, that provide

Fds of

10

15

20

25

35

30.

strength characteristics

ing portion 102 which defines a deflectable latch arm. The
housing engaging portion 98 of the metal latch 96 comprises
a pair of U-shaped arms 104 and 106 which are frictionally
retained in an aperture 108 in a SIMM socket housing 110.

The SIMM engaging latch arm 102 of the latch 96
has a bifurcated base which extends from lower root por-
tions 112 and 113 of the housing engaging portion 98 up-
wardly through the generally rectangular structurs defined
by the opposed U-shaped arms 104 and 106. Portions of the
SIMM engaging latch arm 102 remote from the roots 112, 113
are formed to define an actuator 114 which is dimensioned
to be actuated by a thumb or forefinger of a user of the
subject SIMM socket. The arcuate formed configuration of
the actuator 14 will generate deflection of the SIMM en-
gaging latch arm 102 in direction "c® in response to forces
exerted on the actuator 114 as the SIMM is rotated into its
fully seated position. Additionally, the actuator 114 is
dimensioned to facilitate actuation by a thumb or fore-
finger of a user of the SIMM socket. The edge 116 defines
a SIMM engaging portion of the latch arm 102 securely re-
tains the SIMM in its fully seated alignment against the
rear wall 118 of the housing 110.

The board engaging portion 100 of the metal latch

96 is stamped to extend from a portion of the metal mater-

ial that otherwise would have been disposed in the SIMM
engaging latch arm 102. In contrast to the previous em-
bodiment, the board engaging portion 100 merely defines a
single board engaging tail that may be deflected or sold-
ered into secure locking engagement with the board to which
the housing 110 is mounted. The metal latch 96 is mounted
to the housing 110 substantially in the same nanner as ‘the

tive | ocking and that avoid breakage. It I s an additional object of the
‘ect invention to provide SI MM socket 58h nmeans that can accommobdat e
di fferent di nensi ons and

hout conpl et £,12488/ 39 3 phAEaSetKEEing plrtion 100 and a s engag-

metal latch 56 described and illustrated in the pravious.

embodiment. Additionally, the metal latch 96 performs in
substantially the same manner. In particular, the metal

i




Angt her object of the subject invention is to provide a SI MM socket having
ch neans that positively resists damage frominproperly applied forces
reon. A further object of the subject inygntion is to provide a Sl MM

bk ket latch that readily permts variations to the nonment armthereof. Yet

Pther object p&téhesauahgﬁnthnseaﬁfenmdnsntm@rwiu&natﬁuVMosQakahdl ehah
ot rostote tuhsiafagh 20 | bach o081 Bk "Gl Sl Wbty 1uRehodER" e
in unintended directions can be prevented by the housing
structure described with respect to the previous embodi-
5 ment. Alternatively, forward and rearward deflection of
the SIMM engaging latch arm 102 is substantially pravented
by the .bifurcated base 112, 113 from which the SIMM engag-
ing beam 102 extends. Excessive deflection of the beam
toward the SIMM can be prevented by the rear wall 118. The
10 resiliency of the SIMM engaging latch arm 102 can readily
be controlled by altering the width of the stamped board
' engaging portion 100, and thereby altering the width of the
' notch between the bifurcated roots 112 and 113. Similarly,
the metal latch 96 can be formed to accommodate any circuit -
15 board thickness by altering the length of the board engag-
ing portion 100 and can accept any SIMM thickness by alter-
ing the formed configuration of the actuator 114. |
A third embodiment of the metal latch is identi-
fied generally by the numeral 120 in FIGS. 14-16. As in
20 the previously described embodiments, the metal latch 120
is stamped and formed from a unitary piece of resilient
metal. The latch 120 is stamped and formed to comprise a
housing engaging portion 122 which defines cne longitudin-
al end of the latch 120. The housinq engaging portion 122
. 25 comprises a planar central root 123 from which front and
rear generally U-shaped arms 124 and 126 extend. In this
contaxt, the terms "front" and "rear®” relate to rotation of
the SIMM in a rearward direction for mating with the hous-
ing as explained below. Portions of the latch arms 124 and
30 126 opposite the root 123 arse spaced from one ancther, to
receive a portion of the housing therebetween, as ekXplained
further below. '
Unlike the previously described embodiments, the
latch 120 is not provided with a stamped and formed tang to
35 engage the housing. Rather, the U-shaped arms 124 and 126

—hr—Pmmr—F'—

This §

i Wil




Stifll a further object of the subj ect invention is to provi de a SI MM socket
| afch that is positively limted to deflection about a single axis. A
fugt her object of the subject invention is to- provide a SIMM socket with a
refnforced overstress preven- tion wall. 22/
ara stamped to define top edges 127 and 128 which will
lockingly engage shoulders formed on the SIMM housing as
explained further b_'elow. It will alsc be noted, that the
latch 120, unlike the latches described in the previous
5 embodiments, does not include separata board mounting
means. Rather, the edges 127 and 128 of the latch 120 will
be securely and lockingly engaged to the housing and the
housing will be independently lockingly mounted to a
printed circuit board.
10 The metal latch 120 further comprises a resili-
_ ently deflectable SIMM engaging latch arm 130 of width “c*
. which is cantilevered from the root 123 of the housing en-
gaging portion 122. A longitudinally extending slot 132 of
width "d" extends suhstantiiuy the entire length of the-
15 latch arm 130. Thus, the latch arm 130 effectively defines
first and second spaced apart generally parallel beams 134
and 136 respectively each of which is cantilevered from the
root 123. The width "d" of the slot 132 is selected in ac-
cordance with the specified and/or desired deflection force
20 for the latch arm 130. In particular, a latch arm 130 hav-
-ing a slot 132 of wider dimensions "d"® will be easier to
deflect than a latch arm 130 having a very narrow slot 132
‘or a latch arm 130 with no slot 132. Thus, the width di-
mensions "a* of thc slot 132 are selected in accordancs
. 25 with the type of metal from which the latch 120 is formed,
the thickness of the metal, the length of the latch arm 130
and variocus parameters relating to the SIMM, including its
dimensions and lt:ingth. The two generally parallel spaced
apart deflectable beams 134 and 136 comprising the latch
30 arm 130 are effective in resisting longitudinal twisting of
the latch arm 130 and in preventing rotation of the latch
arm 130 about an axis extending orthogonal to the plane of
‘the metal from which the latch 120 is stamped and formed.
Consequently secure retention of a SIMM can be achieved
35 without requiring excessively high deflection forces. Fur-
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RY OF THE | NVENTI ON The subject invention is directed to a netal l|atch
fillr a socket, and to a socket having such a |atch securely nounted thereto.
e socket of the subject invention includga an el ongat ed nonconducti ve

usi ng havi ng opposed | ongi tudi nal ends, I"0ngitudinally aligned front and

g S ook b 6] e et LGty R bl i
ting face defbeRding ensuresihlong bdiehfiorytheolatgh £20ei ving an edge
a With reference to FIG. 15, it will be noted that
the latch arm 130 is formed to be in nonplanar alignment
5 with the root 123 of the housing engaging portion 122.
Furthermore, the latch arm 130 extaeands to a side of the
planar-féot direction opposite from the formed configura-
tion of the U-shaped arms 124 and 126. As will be explain-
ed further below, this particular configuration of the
10 latch 120 enables the housing engagement portion 122 of the
latch 120 to perform a reinforcing function on the over-
stress prevention wall of the housing, and enables the
latch arm 130 to be preloaded against the housing.
. The end of the latch 120 remote from the housing -
15 engaging portion 122 defines a SIMM engaging portion iden-
tified generally by the numeral 140. The SIMM engaging
portion 140 includes a generally planar latch support wall
142 which extends unitarily from the latch ara 130 and
transversely therefrom in a generally forward direction.
20 An actuator wall 144 extends unitarily from the 1latch
support.ﬁall and is formed to lie substantially in face-to-
face abutting relationship to the latch support wall 142.
The actuator wall 144 is dimensioned to be readily engaged
by a thumb or forefinger to deflect the latch arm 130 for
- 25 removing a SIMM. A camming wall 146 extends unitarily from
the actuator wall 144 and is aligned thereto at an acute
angle. The camming wall 146 performs a function similar to
the camming wall 84 of the first embodiment described
above. Forces of the SIMM on the camming wall 146 will
30 generate deflection of the latch arm 130 and the SIMM
engaging portion 140 extending therefrom. T
A SIMM engaging wall 148 extends unitarily from
the camming wall 146 orthogonally back toward the latch
support wall 142. The SIMM engaging wall 148 is disposed
35 and dimensioned to engage the SIMM upon complete rotation
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‘or other such circuit board having conductive regions al ong an edge.
e subject SIMM socket further conprises a plur- ality of electrically
gnductive termnals. Each termnal preferably includes a pair of contact
am di sposed re- spectively on opposite sizes of the slot in the SI MV

The contact beans are configured to accept the edge of the

aSSMYE WD P P56 O8Pe Add HEDEaAL 1PN EEbm t Pie CSHIAC orlaF RGO
wall 148 and generally orthogonal thereto. More particu-
larly, the stop wall 150 is disposed substantially in face-
to-face engagement with the latch support wall 142. The
stop wall 150 is generally comparable to the stop wall 78
of the first embodiment, and will be prelocaded against a
corresponding stop wall on the housing as explained further
below. A locking tab 152 extends unitarily from a portion
of the stop wall 150 and engages the rear edge 154 of the
latch support wall 142. The rear edge 154 defines the por-
tion of the latch support wall 142 opposite the articula-
tion between the latch support wall 142 and the actuator
wall 144. The locking tab 152 ensures support for the SIMM.
engaging wall 148 and the camming wall 146 in response to
forces exerted on a fully seated SIMM. More particularly,
an improper attempt to remove a SIMM by rotating the SIMM
against the SIMM engaging wall 148 will be resisted by the
locking tab, thersby ensuring that the SIMM engaging wall

148 and the camming wall 146 do not deform in response to
such forces. A guide wall 156 also extends unitarily from
the stop wall 150, but in a direction opposits the locking
tab 152. The guide wall 156 is parallel to the SIMM engag-
ing wall 148, and is disposed and dimensioned to slidably
engage a corresponding guide wall on the SIMM housing, as
explained further below, to prevent twisting or unintended
dctornatian of the latch 120.

. Turning to FIGS. 17-19, the latch 120 is mount-
able to a SIMM housing 160. More particularly, the housing
160 is an elongated structure similar to the housing 10
described and illustrated above. However, the housing 160
is of low profile construction and is confiqured such that
the SIMM mounted thersin will be aligned at an acute angle
to the printed circuit board on which the housing 160 is
mounted. In particular, the housing 160 includes a bottom

—_—
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ectrically contact the discrete conductive edge regions of the SIMM

ach termnal further includes neans for |ockingly retaining the term nal

t he housi ng and board connecti on nmeans such as a solder tail disposed to
tend through a corresponding hole in the28 rcuit board for electrical

nnection to discrete circuit neans printed or otherw se disposed on the
ircuit board. £3%® (162 APFy MOMREING, On A GAEEILE fReard,van RpRqesedy kop

hown in the abpteingfsacacedsUnitnPal esiiNorechivingl @otThes & et iR

purt her compri %:%Serrreefnn.s ai fff’locnu: face 168 and a rear face 170 each extend

between the bottom and top faces 162 and 164 rdhpectively.

5 The rear face 170 defines the portion of the SIMM housing

160 toward which the SIMM is rotated during mating in the

slot 166 of the housing 160.

The SIMM housing 160 further includes a pair of

opposed longitudinal ends, a first of which is illustrated

10 in FIGS. 17-19 and is identified generally by the numeral
172. A mounting post 174 is generally adjacent the first

.I' end 172 and axtends angularly from the top face 164 gener-

ally toward the rear face 170. The mounting post 174 is
characterized by an alignment block 176 on the side thereof -

15 defining the first end 172 of the housing 160. The align-

ment block 176 is dimensioned to fit between the spaced

apart edges of the U-~shaped arms 124 and 126. The align-

ment block 176 ensures proper polarity and alignment of the

latch 120 thereon and prevents the latch 120 from being

. 20 fully seated in a reversed alignncnt. The mounting post

174 is further characterized by undercut portions 178 and

180 on opposite respective sides of the aligmment block

176. The undercut portions 178 and 180 define shoulders

182 and 184 respectively for engaging the top edges 127 and

II. 25 128 of the U-shaped arms 124 and 126 upon full seating of
the latch 120 on the mounting post 174. .

In the fully seated position of the latch 120 on

the housing 160, the mounting post 174 is disposed inter-

mediate the latch arm 130 and the end 172 of the housing

30 160. Thus, the mounting post 174 also functions as an
overstress prevention wall by limiting the deflection of

the latch arm 130 toward the end 172 of the housing 160.

The ability of the mounting post 174 to prevent overstress

is enhanced by the U-shaped arms 124 and 126 of the latch

aced
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Lpposed end thereof for accurately positioning and select- ively retaining
the SIMMin its fully inserted alignnment. The retaining nmeans at each end
of the SI MM socket prefer- ably conprises a rigid rear wall for defining a
limt to the rotation of the SIMMcorrespoRding to an alignnent for 8
opti mum cont act between the SIMM and the termnals of the

120 which reinforce the mounting post 174 in addition to

providing the mounting means for the latch 120.
The housing 160 further comprises a preload post
186 in generally parallel spaced relationship to the mount-
5 ing post 174. The distance between the mounting post 174
and the preload post 186 is selected to permit the latch
arm 130" to be slid therebetwaen. Additicnally, the
relative alignment of the 1latch arm 130 and the
dispositions of the mounting post 174 and the preload post
10 186 are selected such that the latch arm 130 is deflected
by and preloaded against the preload post 186.
.lb Furthermore, the distance between the mounting post 174
and the presload post 186 is selected to permit sufficient
deflection of the latch arm 130 away from the prelcad post
15 186 and toward the mounting post 174 to enable rotation of
a SIMM into proper aligmment in the mating slot 166 of the
housing 160. As noted above, the mounting post 174

prevents overdeflection of the latch arm 130.
The preload post 186 is further characterized by
20 an undercut 188 and a shoulder 190 which are disposed to
lockingly engage the top edge 127 of the front U-shaped arm
124. Thus, the latch 120 is redundantly locked on the
housing 160 by engagement of the top edge 127 with both the
shoulders 182 and 190 of the housing 160 and the engagement
» 25 of the top edge 128 with the shoulder 184.

As shown most clearly in FIG. 18, the SIMM engag-
ing wall 148 of the latch 120 extends away from the first
end 172 of the housing 160 and beyond the preload post 186.
However, the SIMM engaging wall is disposed to be in
30 sliding engagement with the forwardly and upwardly facing
surface 192 of the preload post 186. With~ further
refersnce to FIG. 18, the guide wall 156 of the latch 120
is disposed in sliding engagement with the downwardly and
rearvardly facing surface 194 of the preload post 186.
35 wWith this construction, the deflection of the latch arm 130
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socket. The rear wall may be substantially orthogonal to the plane of the
cirfpuit board. Alternatively, low profile SIMM sockets may include a rear
wall disposed at an acute angle to the plane of the circuit board, such as
in Jangl e of approxi mately 20 -25[err]. Ea@fd rear wall of the SI MM socket

ay further include a forwardly extendi ngﬂgr&ection for engagl ng a
ofr espondi ngl y3¥A¥efxmehapdrialaad P9 anisTResitéyelyi ddmdtednso

efr wal | servegotatien tarsut Nen AM¢ | digpdsel Nl IahdM;nfad% iJze tHeOl1atlen! he

Ofk t to ensurg gcqdhRhRa®yefBlE Y ortSedSal i the gt h e iSSse. In
this regard, the sliding engagement of the SIMM engaging

5 wall 148 with the forward face 192 of the preload post 186
prevents the latch arm 130 from deflecting downwardly or
rearwvardly in response to forces exerted on the cam wall
146 by a SIMM. Similarly, the sliding engagement of the
guide wall 156 against the downward rear face 194 of the

10 preload post 186 prevents the latch arm 130 from deflecting
upwardly and forwardly in response to forces exerted by an
attempt to remove a SIMM without first deflacting the latch
arm 130 toward the mounting post 174. Additionally, this
sliding engagement of the SIMM engaging wall 148 with the.

15 face 192 of the preload post 186 and the sliding engagement
of the guide wall 156 with the face 194 of the preload post
186 prevents twisting of the latch arm 130. Twisting is
further prevented by the above described slotted
construction of the latch arm 130.

20 While the invention has been described with re-
spect to certain preferred embodiments, it is apparent that
various changes can be made without departing from the
scope of the invention as defined by the appended claims.
For example, the alotted latch arm construction, the rein-

- 25 forced latch, the sliding movement of the latch against the

housing and the reinforcement of the overstress prevention

post all can be provided independent of one another and on
enbodiments where the metal latch mounts to the circuit
boarad.

(NSO )

30
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ted contact regi ons along the edge of the SI MV
nction to prevent the SIMM from being inproperly pulled out of the slot
unintentionally vibrated free of the sl 't
rther conprises netal |atches for retaining the SIMM I m““ﬂ“ﬂu“mlmﬂ Ie
serted alignnment ad- jacent .the rear wallg_ of the socket* Preferbly €ach
MM socket conprises a pair of |atches nouftted respectively in proximty

) the ends of t ocket housing. Each latch may be stanped and
rmed froma uni te of

1. A socket having a unitarily molded
nonconductive housing (160) with an elongated slot (166)
formed therein for receiving an edge of a generally
planar circuit module, a plurality of electrically
conductive terminals (30) mounted in the housing (160) in
proximity to the slot (166) such that the module can be
inserted into the slot in a first alignment with minimal
insertion force and can be rotated into a second
alignment for contacting the terminals in the housing,
the housing comprising at least one rear wall (170) for
defining a limit to the rotation of the module in the
socket, a metal latch (120) mounted to said housing (160)
at a housing engaging portion (122) of the latch and
comprising a deflectable latch arm (130) cantilevered
from the housing engaging portion and a latch portion
(140) extending unitarily from an end of the latch arm
(130) remote from the housing engaging portion (122), the
latch portion (140) being configured to lockingly engage
a circuit module in the second aligmment in the housing,
characterized in that:

said housing comprising at least one mounting post
(174) adjacent an end of the slot (166); and

said metal latch (120) having said housing engaging
portion (122) securély mounted around the mounting post
(174) of the housing (160).

2. A socket as in claim 1 wherein said housing
further comprises a preload post (186) in spaced
relationship to said mounting post (174), said metal
latch (120) being located between said mounting post
(174) and said preload post (186) and the latch portion
(140) of the wmetal latch (120) comprises a pair of
opposed parallel surfaces (148,156) disposed in sliding
engagement with the preload post (136) for controlling
deflection of the latch arm (130) and preventing
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silient netallic material. The latch may conpri se hous- ing engagenent

ans for lockingly retaining the latch to correspending strueture on -the
using. In particular, each end of the SI MM socket hou5| n i ncl ude
tch mounting neans unitary therewith and constructﬁmn Ii L“J/
gagenent of the latch. Each latch may further incl de-
ectabl e SI MM engagi ng neans for securely bw9 rel easably engaging the SI MM

i p an alignnent corresponding to full in- sertion. The SI MM engagi ng neans
hy define a sel ecﬁpngllyudlnal twisting thereof.
3. A socket as in claim 1 wherein the mounting

post (174) includes an alignment block (176) on a side
thereof opposite said slot (166), the housing engaging
5 portion (122) of the metal latch (120) being configured
to engage the alignment block (176) of the mounting post
(174) to ensure proper alignment of the metal latch on
the mounting post.
4. A socket as in claim 1 wherein the mounting
b 10 post (174) comprises at least one undercut portion

(182,184) defining a 1locking shoulder, the housing
engaging portion (122) of the metal 1latch (120)
comprising at least one edge (127,128) disposed and
dimensioned to lockingly engage the locking shoulder of

15 the mounting post for securely locking the metal latch to
the housing. '

5. . A socket as in claim 1 wherein the housing
engaging portion (122) comprises a pair of opposed U~
shaped arms (124,126) dimensioned for securely engaging

20 the mounting post (174) of the housing.

6. A socket as in claim 1 wherein the latch arm
(130) comprises a pair of spaced apart parallel beanms
(134,136), the dimensions of the beams and the spacing

’ therebetween being selected for preventing twisting of

25 the latch arm and controlling forces required to deflect
the latch arm. |

7. A socket as in claim 5 wherein said U-shaped
arms (124,126) are dimensioned so as to be force fit

. around said mounting post (174).

30 8. A socket as in claim 5 wherein the mounting
post (174) includes an alignment block (176) on a side
thereof opposite said slot (166), the housing engaging
portion (122) of the metal latch (120) being configured
to engage the alignment block (176) of the mounting post

35 (174) to ensure proper alignnent of the metal latch on
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defl ectabl e | atch arm havi ng: a rearvardly facing | ocking surface; a
forwardly facing ranped surface for facilitating the automatic deflection
t hereof in response to force ex- erted by the SIMM during insertion; and a

Lgﬁeiglrrgi LSCit Rg S| NSI\B/I ?fglr;at ngsggrk];?.ceTthg FQ??Lea?renfLﬁiﬂﬂmﬂﬂlﬂ"ﬂlﬂﬂﬂﬂ
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the mounting post.
9. A socket as in claim 5 wherein the mounting
post (174) comprises at least one undercut portion
(182,184) defining a locking shoulder, the housing
-1 engaging portion (122) of the metal latch comprising at
least one edge (177,128) disposed and dimensioned to
lockingly engage the locking shoulder of the mounting
post for securely 1locking the metal latch to the

housing.
10 ' 10. A socket having a unitarily @molded
. nonconductive housing (160) with an elongated slot (166)

formed therein for receiving an edge of a generally

planar circuit module, a plurality of electrically

) conductive terminals (30) mounted in the housing (160) in

1s proximity to the slot (166) such that the module can be

inserted into the slot in the first aligmment with

minimal insertion force and can be rotated into a second

alignment for contacting the terminals in the housing,

the housing comprising at least one rear wall (170) for

20 defining a limit to the rotation of the module in the

socket, a metal latch (120) mounted to said housing at a

housing engaging portion (122) of said 1latch and

. comprising a latch arm (130) deflectably cantilevered

from the housing engaging portion (122), a latch portion

25 (140) on an end of the latch arm (130) remote from the
housing engaging portion, characterized in that:

said housing (160) conprismg at least one preload

_post (186) adjacent an end of the slot (166) and at

least one mounting post (174) in spaced relationship to

30 the preload post, said mounting post comprising an

overstress prevention wall; and

said metal latch (120) having a housing engaging

portion (122) securely mounted around the mounting post,

the latch portion comprising a stop wall (150) preloaded

s against the preload post (186) of the housing, and a
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di sposed in sliding contact with one or nore surfaceS‘"'of the .SI. MM socket to
ersure preci se novenent of the latch armin response t wsertlon forces of

the SI MM agai nst the forwardly facing ranped surface. m,
enbodi - nent, as explained further below, the latch ar I"bed

with a pair of spaced apart surfaces di Spos%ﬂl' n sliding engag ft wth
correspondi ng surfaces on the SI MM socket ese slidably engageabl e

oL e, ol s R Bt Uy RS B G R GoeRbobfal
to the stop wall (150) and in le.dlng engagement with the
prelcad post (186), whereby the preloaded disposition of
the stop wall (150) against the preload post and the
5 slidable disposition of the module engaging wall with the
preload post ensures accurate alignment and positioning
of the latch portion relative to the circuit module.

11. A socket as in claim 10 wherein said metal
latch (120) further comprises a guide wall (156) disposed

190 in spaced parallel relationship to the module engaging

P wall (148), the guide wall being disposed in sliding
engagement with a surface of the preload post (186),
whereby the slidable disposition of the guide wall (156)
and the module engaging wall (148) with the preload post

15 (186) substantially prevents twisting of the latch arm
and controls deflection thereof.

12. A socket as in claim 10 wherein the housing
engaging portion (122) comprises a pair of opposed U-
shaped arms (124,126) dimensioned for securely engaging

20 the mounting post (174) of the housing.

13. A socket as in claim 12 wherein the mounting
pos (174) t includes an alignment block (176) on a side
thereof opposite said slot (166), the housing engaging

. portion (122) of the metal latch (120) being configured
25 to engage the alignment block (176) of the mounting post
to ensure proper alignment of the metal latch on the
mounting post.
14. A socket as in claim 12 wherein the mounting
post (174) comprises at least one undercut portion
30 (182,184) defining a 1locking shoulder, the housing
engaging portion (122) of the metal latch comprising at
least one edge (127,128) disposed and dimensioned to
lockingly engage the locking the metal latch to the

housing.
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of the latch about the preferred axis is assured by the slidable engagenent
of the latch with the correspondi ng surfaces on the SI MM socket. Tw sting
of the latch along its length can be prevented by increasing the w dth of
the | atch. However, a wider latch may be nore difficult to deflect, thereby
requiring greater and potentially damaging forces to be exerted on and by
the SI MM agai nst the ranped face of the Iate%zduring I nsertion of the SI MW
into the SI MM soc 8 ngr;orces required to deflect the latch can be
mai nt ai ned

Metal Latch for SIMM Socket

A SIMM socket with a metal latch (120) for retaining
a SIMM therein is provided. The socket includes a
housing (160) having a SIMM receiving slot (166) and a
plurality of terminals (30) with contact beams extending
into the slot. The SIMM is inserted into the slot in a
first angular alignment with minimal insertion forces,
and is rotted into a second alignment for achieving high
10 quality electrical connection with the contact beams of
- the respective terminals. A metal latch (120) is
provided for releasably retaining the SIMM in the
preferred angular alignment within the socket. The latch
is stamped and formed from a unitary piece of metallic
15 material and includes a housing engaging portion (122)
mounted around a mounting post (174) of the housing and
a deflectable SIMM engaging portion (130). The housing
includes walls for controlling the types and ranges of
deflection that are permitted for the SIMM engaging

20 portion.
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cceptably low |l evels by defining a | ongitudinally ex-
|atch arm Thus, the wider latch armprevents tw sting, but the sl ot
ces the amobunt of nmetal in the latch grwyand thereby facilitates
ection. In this regard, the latch armis effectively defined by two
I1el arns extending fromthe housi ng engagenent nmeans of the latch to
S| MM engagi ng neans thereof. Preferabl

he SI MM s@ck

i ng.

120

|

tending slot in

the latch ga@is resiliently

i ng, such
140

152

~— 154

156

FiGIr

This Sheet Has Been Re'i

L

142
<+—I20

148~

!92/ (186



s

prel oaded condition of the latch armhel ps to ensure accurate

pggi tioning of the latch armand predictable per- 10 formance in

r epponse to forces exerted thereon during either insertion or renoval of
e SI MM The housing of the SI MM socket may conprise neans for preventing
ver defl ection of the latch that could p¢ge-2) '
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manently deformthe netal |atch. The means for preventing overdeflection
may define walls disposed substantially at the extrem | ongitudi nal ends of
the SIMM socket to define linmts to the nt of defl ection enabled for
the metal |atches. The overdeflection prevention wall of the SI MM socket
may be reinforced by a portion of the latch itself. Mre partijgylarly, the

housi ng engagenent neans of the |l atch may be engageable w the overstress
prevention wall for reinf or%i ng the overstress prevention 1. Trg I atléh
and associ ated S|,M/ socket f the sub- 20 28 4
N [~/ /
000000)e000oa nnjnin!
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ject invention provides several significant advantages. |In particular, the
| atch is substantially unbreakabl e yet pro- vides desireable deflection .
characteristics to facilitate both i nd@-4)on and renoval of the SIMM The
avai | abl e ranges of novenent of the latch al so can be positively con-
trolled by guide wall strtures unitarily nolded with the SI'MM socket

housi ng. The netal of the subject latch also provides clear visual

i ndication of the latch, thereby reducing the probability that a user wll
attenpt to inproperly force the SIMM out of the sgekKet *without first

12
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acjpating the latch. The provision of a separate netal l|latch also creates
t hgg option for enpl oying a conmon SINNIsocket hous- ing with different

| atjch confi gurati ons dependi ng upon th? ?en5|ons and characteristics of
thig SI MM bei ng enpl oyed. 11 FIG 1 i§ top plan view of a SI MM socket
i
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afcordance with the subject invention. FIG 2 is a front elevational view
the SI MM socket of the subject invention. FIG 3 is an and el evati onal
vifew t aken fromthe right side of FIG ( ._4—')IG 4 is a cross-sectional view
tdken along line 4-4 in FIG 2. FIG 5''s a top plan viewofag portion of
t e SI MM socket hous'é&g prior to nounting the latch thereigt"FIG 6 is a
pqrspective view, pa i ction, D N
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show ng the Iatch nounted to_t ocket housing. FIG 7 is a side

el evatio : f—t1e bl%&ésoc$ | af ch shown I-H-—FI-G:—-—G-——F-I—Q;—-S—I—S-&-—____
front el dvat ipppRl AGEENSH shbwn in FI Gﬁ?@cbw&l‘a-‘;ﬁ%ﬁ%l ar$
vi ew of thelatch shovvnlﬂ FldGuged?nd]S. FIG 1 chpfighepased o dﬁmﬂd%

al t er nat ripbRrk eR2PA R n 9&(})1’] . FIG 11 a"%ﬁ"@b elmﬂ%al nagné \3o
of the al Zim(s) - paged %? Qacl% U Erawing(s) 1psged L., to ua od’*f'

wingls) : paged \..... MEWQEATCH R SIMM SOCKET: Abswact : paged 3l to paged .

.4 2\... to paged e
. aged 2\
betract P OF RECUIPT. \\% l%....

Telacamunicat.ons squipment, c:nputa:s and cther
alac==ical apparatus comprisa arrays of intarconnecsad cir-
cuzit boards. Each circuit board comprises a rigid slanax
substrats Witk a plurality of intagratad circuit chizs and/
cr otlier electronic memcry means disposed therascn. This
aczive.circuitry on scme of the circuit boards is elec-
trically connectad to conductive regions along cne edga of
the planar substrata to enable engagement of these circuit
bcards with a sockst mounted on another circuit board. In
this contaxt, the circuit board on which the sockat is
zountad typically is called the mother bcard. The board
engaged in the sccket may bde called a daughter board, an
edge card, a SI? (single in-line packags), a circmit.
zodule, a nemcry zodule add-en cir 2 SIMM (single in-line
memory nmodule). For consistancy, the board engageable in
the socket will be raferred to herein as a SIMM, while the
corresponding sockst will be referTed to as a SIMM sockat.
This tarminclogy is intanded to encompass all such edge
connectors and the boards engageable therewith.

The priocr art SIMM sockst houses 2 plurality of
electrically conductive tarminals. ZEach terminal includes
a board mounting portion wvhich is soldered or ctherwise
connected to circuitry on the board and a mating pertien
for electrically contacting a specific conductive edge
region on the SIMM. A SIMM often is removed and resplaced
ta altar the functions that can be performed by the elec-
trical apparatus in which the SIMM is disposed. Addition
ally, a SIMX may be removed if any of the many circuits

. thersen fail cr to facilitats trouble-shooting elsevhers in
the electrical apparatus. _ =

Pricr art SIMM sockets merely relied upen geder-
ally linear pushing and pulling of the SIMM ints or out of
the socket. Mors particularly, the movement of the edge of

._thn SIMM into the socket would cause contact ! of the .
This is the replacement shoot
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nate latch shown in PIG 10. FIG 12 is a front el evational view of the

|l atch shown in FIG 11. FIG 13 is a top plan view of the latch shown in
FIGS. 11 and 12. FIG 14 is a side elevational view of a third enbodi nent
of a SIMM socket latch. FIG 15 is a rear elevational view of the latch
shown in FIG 14. FIG 16 is a top plan view of the |latch shown in

2

terminals in the socket to resiliently deflect and
subsequently exert contact forces against the conductive
regions along the edge of the SIMM. Although the wiping
action achieved during insertion of the SIMM into the
prior art socket may be desirable, the insertion forces
can damage the fragile terminals. s a result, SIMM
sockets and other edge "::o_nnectors have evolved to
eliminate or reduce insertion forces.

Extremely desirable and effective SIMM sockets
enable the SIMM to be inserted at a first angle with
minimal insertion forces, and subsequently permit the
SIMM to be rotated into a second angle for achieving high
quality electrical connection with the resilient contact
beams of the terminals. These more recent prior art SIMM
sockets include latch means for lockingly but releasably
retaining the SIMM in an alignment corresponding to a
high quality electrical connection with the terminals in
the socket. Desirabla SIMM sockets of this general type
are shown in U.S. Patent No. 4,575,172 which issued to
Walse et al. on March 11, 1986 and U.S. Patent No.
4,713,013 which issued to Regnier et al. on December 15,
1987. The two above identified patents are assigned to
the assignee of the subject invention.

It will be noted that in each of the patents
identified above, the SIMM socket is defined by a plastic
housing having terminals mounted therein. The housing is
unitarily molded with plastic mounting pegs which are
receivable in mounting apertures of the circuit board for
lockingly retaining the SIMM socket thereto. The typical
pegs are disposed to define pairs of deflectable legs
that initially deflect upon insertion through a hole in
the circuit board, and which then resiliently return to
an undeflected condition for retaining the socket on the
board. ——
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FIGS. 14 and 15. FIG 17 is a top plan view of a portion of a SI MM socket
enpl oying the latch of FIGS. 14-16. This Sheet Has Been Replaced 12 FIG
- 18 is a rear elevational view of the SI3M\/I socket shown in FIG 17. :

t will alsc be noted that the SIMM sockats shown
ir t2a above identifiad patants are unitarily =clded ts
“include daeflectable plastic latches having ramped forvard
faces that ars engaged by the SIMM as the SIMM is rotatad
ints its fully seatad alignment. The ramping forcas de-
veloped between the SIMM and the forward face of each latch
usges the latches avay from one another and peraits contin-
ced rotation of the SDMM. Upcn full seating of the SIMM,
the plastic latches resiliently return ts an undaflectad
alignment for retaining the SIMM in the scckat. The plas-
tic latches of the pricr art SIMM sockat ars intanded t2 be
manually rotatad awvay f£rom one ancther to enable remcval of
the SIMM,

The above described SIMM sockats have rscsived
excsptional commercial success in viewv of the proliferatien
cf computars, advancsed talecommunication equipment and
octher electrical apparatus raquiring memery cirsuissy.
Howvever, it has been found that as SIMM socksts have exper-
ienced wider use, they have been used by pecple who are
less familiar with the intanded cperation of the socckat.
In particular, tachnicians, computar users and the liks
wvers found to grossly overdeflect the SIMM scocket latches
to effect remcval of the SIMM, thereby snapping the latches
cf2 at their base. In response to this problem virtually
all SIDOf sockst manufacturers incecrporated separats over-
stress prevention walls to limit the distancs by vhich the
SIMX sockat latches can be rotatad awvay froa one anctler.
Cverstress prevention wvalls ars shown, for example, in U.S.
Patent No. 4,832,617 which issued to Brown on May 23, 1989,
U.S. Patant No. 4,850,891 which issued to Walkup et al. on
July 25, 1989 and U.S. Patant No. 4,826,446 which issued ts
Juntwait on May 2, 1989.

The combination of deflectable plastic latches
and overstress walls on SIMM sockets has not eliminated
problens associatad with the usa of SIMM scckats. In par-
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FIG 19 is an end el evational view of the SIMM socket shown in FIGS. 17 and
18. 13 DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCODI MENT The SI MM socket
in accordance with the subject invention is identified generally by the
nuneral 10 in FIGS. 1-4. The SI MM socket 10 includes a unitarily nol ded

g
ticular, users are known to attempt remcval of a SIMM by
merely rotating the SIMM against the latches thereby exer-
ting forces on both the SIMM and the latches that neither
structure was intended to encounter. These rotaticnal
forces can damage the circuitry on the SIMM and can snap
the 1atches. Other users attempt to manually rotate the
latches in directions other than away from one ancther.
These manual forces on the latches generally will not
damage the SIMM but may brsak the latches. Still other
users employ screwdrivers to apply even higher lavels of
improper force. Attempts to design plastic SIMM latches
that avoid Dbreakage have resulted in either latches that
are too difficult to deflect, latches that do not adequats~-
ly retain the SIMM in the socket or latches that may fail’
atter too few cycles of insertion and removal.

In addition to the problems associated with latch
breakage, SIMM sockets have experienced breakage of the
plastic mounting means for securing the socket to the cir-
cuit board. In particular, the mounting pegs must be suf-
ficiently flexible to easily deflect during mounting ento
a circuit board, while also being sufficiently strong to
retain the SIMM socket in position. Any movement of the
SIMM socket relative to the circuit board can cause failure
of the soldered electrical connections between the termin-
als in the socket and the conductive regions on the circuit
board. The plastic mounting pegs have been known to break
during shipping or initial installation attampts. As a
result, the sockets are either rejectsd or are mounted with
a broken mounting peg that can not ad-quatnly hold the
socket to the board.
| A SIMM may assume any_ot several different thick-
nesses and may be made from materials having different
strength charactaristics. These variations in SIMM charac~-
teristics may require different latch specifications for
the SIMM sockst. In particular, the relative distance be-
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pl astic housing 12 of elongated generally rectangul ar con- figuration.
housi ng 12 i ncl udes opposed | ongi tudi nal

The

ends 14 and 16, a front face 18,

an opposed rear face 20, a bottom 22 and a top 24. The bottom 22 defi nes

the por- tion of the SI MM socket housing 12 that will
the circuit board. The bottom 22 is chargcterized by stand-offs 26 to
facilitate sol dering, washing of flux,

coati ngs.

be nount ed adj acent

and/ or the application of confornal
The t¥gend tdie mearsmals odk dheh SIMMH gocketn anddddies locking

longi tudinal |y saxengl Ngndl Olatdh | BuSeWdry PR @ldRrdands® witM ikhe! N- -

thickness of the SIMM. Additionally, the flexibility of
the latch may have to vary in accordance with the
relative strength characteristics of the SIMM. Aall
plastic SIMM sockets can be retooled to achieve these
various design regquirements. However, retooling of this
type is expensive and time consuming.

It 1is considered desirable to more positively
control the deflection of the latches such that the
latches deflect about parallel axes which extend
substantially orthogonal to the SIMM receiving slot in
the socket. Positive prevention of deflection of the
latches about axes extending parallel to the SIMM
receiving slot should be avoided. Similarly, twisting of
each latch also should be prevented. In other
enbodiments it may be desirable to provide greater
retention of the latch on the SIMM socket, while in still
other environments it may be desirable to further
reinforce the overstress wall of the SIMM socket.
Additionally, it may be desirable to provide a latch with
a SIMM engaging face that is less likely to be damaged by
improperly exerted forces thereon.

In view of the above, it is an object of the subject
invention to provide a SIMM socket having a latch means
that substantially prevents breakage.

A further object of the subject invention is to
provide SIMM socket latches that are easily deflectable,
that provide positive locking and that avoid breakage.

It is an additional object of the subject invention
to provide SIMM socket latch means that can accommodate
boards of different dimensions and strength
characteristics without complete retooling of the socket.
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sertable. It will be understood that the terns top and bottom as used
herein are provided for reference and are not intended to suggest a
required gravitational orien- tation of the SI MM socket 10. The SI MM socket
10 further includes a plurality of term nals 30 engaged in the housing 12
at substantially equally spaced |l ocations along the Iength thereof. As
shown nore clearly in FIG 4, each termnal 30 includes a base 32 having
nounting neans 34 for securely retaining the termnal 30 in the housing 12.

The term nal 30 further
6

Another object of the subject invention is to
provide a SIMM socket having latch means that positively
resists damage from improperly applied forces therson.

A further object of the subject invention is to
provide a SIMM socket latch that readily permits variations
to the moment arm thereof.

" Yet another cbject of the subject invention is to
provide a SIMM socket latch that resists twisting along its
length without substantially increasing forces required to
achieve deflection.

Still a further cbject of the subject inventicn
is to provide a SIMM socket latch that is positively
limited to deflection about a single axis.

A further object of the subject invention is to-
provide a SIMM socket with a resinforced overstress praven-
tien wall. |
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I ncludes a generally Cshaped contact structure 36 defining contact beans
38 and 40 di sposed generally on opposite sides of the SIMMreceiving sl ot
28 in the housing 12. The contact beans 38 and 40 are of different
respective lengths to facilitate insertion of the SIMMat a first alignnent
with mnimal insertion forces, and to permt subsequent rotation of the
SIMMinto a second alignnment in whi ch7the contact beans 38 and 40 exert-
hi gh normal contact forces against ojouct|ve regi ons al ong
the edge of the SIMM The t e mimipige ' wiees a sol der tail

The subject J.nvantion is directed to a nmetal

latch for a socket, and to a socket having such a latch
securely mountad thereto. The sockst of the subject
invention includes an elongated nonconductive housing
having opposed longitudinal ends, longitudinally aligned
ront and rear walls extanding between the ends, a lengi-
tudinally aligned board engaging facs and an opposed longi-
tudinally aligned mating facs. The mating facs defines a
longitudinally extending slot for receiving an edge of a
SIMM or other such circuit board having conductive regions
aleng an edge.

The subject SIMM sockst further comprises a plur-
ality of electrically conductive terminals. Each tarminal
preferably includes a pair of contact beans dispcsed rs-
spectively on opposite sides of the siot in the SIMM socket
housing. The contact beams are configured to accspt the
edge of the SIMM at a first aligmment with minimal inser-
tion force, and to permit rotation of the SIMM into a
second aligmment at wvhich the contact beams of the sockst
elactrically contact ths discrata conductive edge regions
of the SIMM. ©Each tarminal further includes neans for
.lockingly retaining the terminal in the housing and board
connection means such as a solder tail disposed to extand
through a corresponding hele in the circuit board for
slectrical connection to discrete circuit means printed or
othervise disposed on the circuit board. Particularly
effective tarzinals for SIMM sockets are shown in the above
raeferenced U.S. Patant No. 4,575,172.

The SIMM socket further comprises means at each
opposed end thereof for accurataly positioning and select-
ively retaining the SIMM in its fully insertsd aligmment.
The retaining means at each end of the SIMM sockst prefer-
ably comprises a rigid rear wall for defining 2 limit to
the rotaticn of the SIMM correspending to an aligmment for
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42 extending fromthe side of the base 32 opposite the. G ..___This Sheet Has
Been aced 14 shaped contact structure 36. The sol der_tail 42 extends from .

the bottom 22 of the SI MM socket housing 12 f or furthdkis
a hole in the circuit board (not shown). Wth reference h ﬁol der

tail 42a of an-

8

optimum contact between the SIMM and the terminals of the
.socket. The rear wall may be substantially orthogonal to
the plane of the circuit board. Altarnatively, low profile
SIMM sockets may include a rear wall disposed at an acute
angle tc the plane of the circuit board, such as an angle
of approxinataly 20°=-25°, Each rear wall of the SIMM
socket nay further include a forwardly extending projection
for engaging a correspondingly dimensioned aperture in the
SIMM. The projection of the rear wall serves to position
the SIMM longitudinally within the slot of the sockst to
ensure accurats aligmment of the terainals with the asso-
ciated contact regions along the edge of the SIMM. The
projections also function to prevent the SIMM from being
improperly pulled ocut of the slot in the socket or-
unintentionally vibrated free of the slot. '

The SIMM sockst further comprises metal latches

for retaining the SIMM in the fully inserted aligmment ad-
jacent the rear walls of the sockst. Preferably each SIMM
socket comprises a pair of latches mounted respectively in
proximity to the ands of the SIMM socket housing. Each
‘latch may be stamped and formed frem a unitary piece of
resilient metallic material. The latch may comprise hous-
ing engagement means for lockinqu retaining the latch to
corresponding structurs on the housing. In particular,
each end of the SIMM socket housing may include latch
mounting means unitary therswith and constructed for
1ock1ng' engagenent of the latch. |

Each latch may further include a selectively de-
flectable SIMM engaging means for securely but resleasably
engaging the SIMM in an alignment corresponding to full in-
sertion. The SIMM engaging means may define a selectively
deflectable latch arm having: a rearvardly facing locking
surface; a forvardly facing ramped surface for facilitating
the automatic deflection thereof in response to forcss ex-
erted by the SIMM during inserticn; and a latsrally facing
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adj.acent terminal 30a is offset or staggered to avoid theexcessive R
weakeni ng of the circuit board that would result froma thﬂ%é‘etiiisrmafk lacedy
of holes therethrough. A nore detailed discussion of a Sk FE 3 :
acent the

terminal is provided in U S. Patent No. 4,575,172. The SI

12 further includes rear walls 44 and 46 disposed respecti

opposed | ongi tudi nal ends 14 and 16 of the housing 12. The rear walls 44

and 46 of the SI MM socket 12 depictedgn FIGS 1- 4 are aligned to extend

substantially orthogonally fromthe
actuating surface to enable deflection of the latsh Zor
removing the SIMM from the sockst. The latch arx: may be
dispesed in sliding contact with one or mors surfaces of
the SIMM sccket to ensure precise movement of the latch ara
in response to insertion forces of the SIMM against tha
forwardly facing ramped surfacs. In a preferred embodi-
ment, as \explainod further below, the latch arm may be pro-
vided with a pair of spaced apart surfaces dispesed in
sliding engagement with corresponding surfacss on the SIMM
sockat. These slidably engageable surfacss of the SIMM
- sockat and the latch may be aligned ortnoqc_nal to the pre-
ferred axis of deflection of the latch. Thus, deflection
of the latch about the preferred axis is assured by the
slidable engagement of the latch with the ce:ruponding
surfacss cn the SIMM sockst.

 Twisting of the latch along its langth can be

pravented by increasing the width of the latch. EHowever,
a wider latch may be more difficult to deflect, thersdy
requiring greatsr and potantially damaging forces to be
ekw.aanmdbymcsm;qamth.rnpodtauetm
latch during insertion of the SIMM into the SIMM socket.
The forces requirsd to deflect the latch can be maintained
a’: acceptably lov levels by defining a longitudinally ex-
tending slot in the latch arm. 'rhns, the wider latch arm
pravents twisting, but the slot reduces the amount of metal
in the latch araz and thereby facilitatss deflection. 1In
this regard, the latch arm is effectively defined by two
parallel arms extsnding from the housing engagement nmeans
of the latch to the SIMM engaging means thersct.
: Preferably the latch ara is resiliently deflectad
during mounting of the latch to the SIMM socket housing,
such that the latch arm is prelcaded against the housing.
The pralcaded condition of the latch arm helps to ensurs
accurate positicning of the latch arm and predictable per-
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circuit board (not shown) to which the SI MM socket 10 is nounted. However,
I n other enbodinents a low profile SIMM socket may be provi ded with a rear
wal | aligned at an acute angle to the circuit board. As shown. nost clearly
in FIG 4, the rear walls 44, 46 broaden to a ngjor di mensjon at Ig%atlons

closer to the circuit board to render the rear wallsl‘hniﬁhee mﬁ ially
rigid and inflexible in response to forces exerted as ged
into the socket 10. The rear walls 44, 46 further inc ace 48,
50 against which the SIMMis seatable in its fully inserted

formance in response to forces exarted thereon during

either insertiocn or removal of the SIMM. |

The housing of the SIMM sccket may comprise means
for preventing overdeflection of the latch that could per-
manently deform the metal latch. The means for preventing
overdeflection may define walls disposed substantially at
the extreme longitudinal ends of the SIMM socket to define
limits to the amount of deflection enabled ‘for the metal
latches. The overdeflaction prevention wall of the SIMM
socket may be reinforced by a portion of the latch itself.
More particularly, the housing engagement neans of the
latch may be engageable with the overstress preventicn wall
for reinforcing the overstress prevention wall.

The latch and associatsd SIMM socket of the sub--
ject invention provides several significant advantages. In
particular, the latch is substantially unbreakable yet pro-
vides desireable deflection characteristics to facilitate
both insertion and removal of the SIMM. The available
ranges of movement of the latch also can be positively con-
trolled by guide wall structures unitarily molded with the
SIMM sockst housing. The metal of the subject latch also
provides clear visual indication of the latch, thersby

' reducing the probability that a user will attempt to
improperly force the SIMM ocut of the sockst without first
‘actuating the latch.

The provision of a separate netal latch also

creates the cpticn for employing a common SIMM sockst hous-

ing with different latch configurations depending upon the
dimensions and characteristics of the SIMM being employed.

10

This is the replacement sheet

Date: 01 AUG 19%



alignment. Additionally, the rear walls 44 and 46 are further
characterized by forwardly extending projections 51 and 52 respectively for
engagi ng correspondi ngly di nension- ed apertures in thenﬁdS%étH@steﬁhe laced
accurately position the SIMMrelatively to the term nal s ent
| nproper or unintended wi thdrawal of the SIMM The Sl NM

I ncl udes netal |atches 54 and 56 adj ?gent t he opposed ands

respectively. Each latch 54 56 is stanped and forned froma unltary pi ece
of netallic material. nye DEisck

FIG. 1 is a top plan vicw of a SIMM socket in
accordanca with the subject invention.
FIG.. 2 is a front elevational view of tha SIMM
sockst of the subject invention.
FIG. 3 is an end elevational view taken from the
right side of FIG. 2.
FIG. 4 is a cross-secticnal view takan along line
4-4 in FIG. 2.
FIG. § is a top plan view of a portion of the
SIMM sockat housing prior to mounting the latch therein. -
FIG. 6 is a perspective view, partly in section,
showing the latch mounted ts the SIMM socket housing.
FPIG. 7 is a side elevational viu of the 3IMM-
socket latch shown in FIG. 6.
FIG. 8 is a front elevaticnal view of the latch
shewn in FIG. 7.
FIG. 9 is a top plan view of the latch shown in
FIGS. 7 and 8. |
FIG. 10 is a perspective of an alternats SIMM
socket 1atch and housing.
' FIG. 11 is a side elevational viev of the altesr-
nate latch shown in FIG. 10.
FIG. 12 is a front elevaticnal view of the latch
shown in FIG. 11.
FIG. 13 is a top plan view of the latch shown in
?IGS. 11 and 12.
: FIG. 14 is a side elevational view cz a third
embodinent of a SIMM socket latch. :
FIG. 1% is a rear elsvational view of tho latch
shown in FIG. 14. | .
\ FIG. 16 is a top plan view of the latch shown in
~ FIGS. 14 and 1S.
FIG. 17 is a top plan view of a poertion of a SIMM
socket employing the latch of FIGS. 14-16. .
This is the replacement SMt
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trated in greater detail in FIGS. 6-9. Mre particularHy——_—éuLihe |l atch
56 i ncludes a housing engagi ng portion 58 defined by a r of op osed
generally U shaped arns 60 and 62 and a | ocki ng tang 64
62 are dinensioned to be tel escoped over a tapered suppor , ,
unitarily nolded with the housing 12 adjacent the end 16
FIG. 18 is a rear elevational view of the SIMM
socket shown in FIG. 17.

12
FIG. 19 is an end elevational view of the SIMM
socket shown in FIGS. 17 and 13.
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The tapered configuration of the support post 66 faci I I - t te eenrﬁ Q&dt he
| atch 56 to the housing 12. The tang 64 is dinensioned osed
surface of the housing 12 adjacent the end 16 thereof toT ﬁm ﬂ‘Ftch
56 fromsliding free of the housing 12. Thus, the netal I

frictionally retained and positively positioned by the arns 60 and 62

thereof, with the tang 64 providing redun- dant |ocking retention of the
latch 56 to the housi ng 12. The metal Iatch 56 further provi des board

engagi ng neans, piks ¢4 3-Low: EME
The SIMM sockat in accordanca with the subject
invention is identified generally by the numeral 10 in
FIGS. 1-4. The SIMM socket 10 includes a unitarily molded
plastic housing 12 of elongated generally rectanqular con-
figquration. The housing 12 includes oppcsed longitudinal
ends 14 and 16, a front face 18, an opposed rear facs 20,

a bottom 22 and a top 24. The bottom 22 defines the por-
tion of the SIMM socket housing 12 that will be mountad

adjacant the circuit bocard. The bottom 22 is charactarized

by stand-offs 26 to facilitats scldering, washing of flux,

and/or the application of conformal coatings. The top 24
of the SIMM socket housing 12 includes a longitudinally

axtending slot 28 into which the edge of the SIMM is in--
sertable. It will be understood that the terms top and

bottom as used herein are provided for referance and are

net intanded to suggest a regquired gravitaticnal orien-

tation of the SIMM sockst 10.

The SIMM scockat 10 further includes a plurality
of terainals 30 engaged in the housing 12 at substantially
equally spaced locations along the length thereof. As
shown more clearly in FIG. 4, each terminal 30 includes a
base 32 having mounting means 34 for securely retaining the
terminal 30 in the housing 12. The tarminal 30 further
includes a generally C-shaped contact structurs 36 defining
contact beams 38 and 40 disposed generally on opposits
sides of the SIMM recsiving slot 28 in the housing 12. The
contact beams 38 and 40 are of different respective lengths
to facilitate insertion of the .SIMM at a first alignment
with minimal insertion forces, and to permit subsequent
rotation of the SIMM into a second alignment in which the
contact beams 38 and 40 exert high normal contact forcss
against the discrsta conductive regions along the edge of
the SIMM. The terminal 30 further includes a soclder tail
42 extanding from the side of the base 32 opposita the C-
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resiliently deflectable board engaging arns 67 and 68 whi ch pass through an

aperture 70 in the housing 12. The arm 67 and 68 incl ude

| oner ranped

surfaces 69 and 71 respectively which generate an inward Toltapsi-ng of the

arnms 67 and 68 in response to forces exerted as the ﬁfs@h&?ﬂﬁ'ﬂlmﬁﬁ, grg
I nto an appropriately di nensi oned nounting aperture o ' HBar d.
The arm 67 and 68 further include |ocking surfaces 720 ﬂM’H& Htively

for engaging the surface of the circuit board opposit
on which the housing 12 is positione## The |ength of each

ur ged

t her eof

shaped centact structura 36. The solder tail 42 extands
frem the bottom 22 of the SIMM sockat housing 12 for
further extension through a hele in the circuit beard (not
shown). With referenca tc FIG. 4, a sclder tail 42a of an
adjacent terminal 30a is offset or staggered to aveid the
excassive weakaning of the circuit board that would result
rom a'singln linear array of holes therethrough. A more
detailed discussion of a SIMM soccket teraminal is provided
in U.S. Patent No. 4,575,172. i

The SIMM socket housing 12 further includes rear
walls 44 and 46 disposed respectively adjacant the opposed
longitudinal ends 14 and 16 of the housing 12. The rsar
walls 44 and 46 of the SIMM socket 12 depicted in PIGS. 1~
4 are a.lign.d £ extand substantially orthogonally from the’
circuit board (not shown) to which the SIMM sockat 10 is
mountsd. However, in other embodiments a low profile SIMM
scckat may be provided with a rear wall aligned at an acuts
angle to the circuit board. As shown most clearly in FIG.
4, the rear walls 44, 46 broaden to a major dimensiocn at
lecations closer to the circuit beard to rsnder the rear
walls 44, 46 substantially rigid and inflexible in response
to forces exartsd as the SIMM is urged into the sockst 10.
The rear walls 44, 46 further include a mating face 48, 50
against which the SIMM is seatabls in its fully inserted
alignment. Additionally, the rear walls 44 and 46 are
further charactarized by forwardly extanding projections 51
and 52 rsspectively for engaging correspondingly dimension-
ed apertures in the SIMK to both accurataly position the
SIMM relatively to the tsrminals 30 and to prevent improper
or unintended withdrawal of the SIMM. _

The SIMM sockst 10 further includes metal latches
54 and 56 adjacent the opposed ends 14 and 16 respectively.
Each latch 54, 56 is stamped and formed from a unitary
piecs of metallic material. The metal latch 56 is illus-
tratsd in greatsr detail in FIGS. 6-9. More particularly,
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arm 67 and 68 is determ ned by the thickness of the circuit board. Wth
this construction, the housing egaging por- tion 58 of the netal |atch 56
is operative to securely en- gage the latch to the housi-ng 12, while the
board engaging arns 67 and 68 are operative to securel qig“mmbam

latch 56 and the entire housing 12 to the circuit boar nor e
permanent el ectrical connection to a ground circuit w thy M on of
sol der between the board and engagi ng arm 67 and 68. Thi ant -
mounting con- struction nore positidMely ensurs the preferred alignnent

the latch 56 includes a housing engaging portion 58 defined
by a pair of opposed generally U-shaped arms 60 and 62 and
a locking tang 64. The arums 60 and 62 are dimensioned to
be telescoped over a tapered support post 66 unitarily
molded with the housing 12 adjacent the end 16 thersof.
The tapered configuration of the support post 66 facili-
tates mounting the latch 56 to the housing 12. The tang 64
is dimensicned to engage an opposed surface of the housing
12 adjacent the end 16 thereof to prevent the latch 56 from
sliding free of the housing 12. Thus, the metal latch 56
is frictionally retained and positively positioned by the
arms 60 and 62 thereof, with the tang 64 providing rsdun-
dant locking retention of the latch 56 to the housing 12.
The mnetal latch 56 further provides board-
engaging means, which in this embodiment defines a pair of
resiliently deflectabls board engaging arms 67 and 68 which
pass through an aperturs 70 in the housing 12. The arms 67
and 68 include lower ramped surfacss 69 and 71 respectively
which generats an inward collapsing of the arms 67 and 68
in response to forces exerted as the arms 67 and 63 are
urged into an appropriatsly dinmensicned mounting aperture
on the circuit board. The arms 67 and 68 further include
locking surfaces 72 and 74 respectively for engaging the
surfacs of the circuit board opposits the surface thersof
on which the housing 12 is positioned. The length of each
arm 67 and 68 is determined by the thickness of the circuit
board. With this constructien, the housing engaging por-
‘tion 58 of the metal latch 56 is operative to securely en-
gage the latch to the housing 12, while the board engaging
arms 67 and 68 are operative to secursly retain both the
latch 56 and the entire housing 12 to the circuit board and
may form a more permanent electrical connection to a ground
circuit with the application of sclder between the board
and engaging arms 67 and 68. This redundant mounting con-
struction more positively ensurss the preferred aligmment
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68 are not subject to breakage during shipnent, handling Hﬂ\“F a -

circuit board, as had occurred with prior art circuits rdil

16 -
of tha latch 56 to the SIMM. Furtherzcre, as nctad above,
the metal board engaging arms §7 and 68 are nct subjec: to
bresakage during shipment, handling or mounting to a circuit
tcard, as had occcurred with pricr art circuits ralying
antirely upon plastic mournting means.
The metal latch 56 further comprises a resilient-

iy defYectabla SIMM engaging latch arm 76 which is canti-
leverad upwardly from the Housing engaging portion 53. A
notch 77 at the intarfacs of the SIMM engaging latch arm
76 and the housing engaging portion 58 defines a depth
selectad in accordancs with the preferred resiliency for
the arm 76. The latch arm 76 is defined by a stop vall 78
for engaging a corresponding stop wall 80 unitarily molded
with the housing 12 to limit and positively define the-
range of movement of the SIMM engaging latch ara 76 toward
the SIMM. Thus, the SIMM engaging latch ara 76 will not
exert unintended forces cn side edges of the SIMM. The
latch arm 76 further includes a SIMM engaging locking wall
82 for engaging a planar surfacs of the SIMM copposita the
rear wall 46 of the housing 12. The SIMX engaging vall 82
and the stop wall 78 of the latch arm 76 are substantially
crthogonally aligned to one ancther. Additicnally, the
SIMM engaging wall 82 is aligned to be substantially
parallel and in face-to-face relationship with a SIMM
ncunted in the sockst 10.

o The latch arm 76 is further charactarized by an
inclined camming wall 84 which is aligned to the SIMM
engaging wall 82 at an angle "a® of approximatsly 45°. As
the SIMM is rotated into its inserted aligrmment, the rear
facs of the SIMM will engage the cam surfacs 34 cf the
latch arm 76 to generate ramping forcss for urging the beam
76 outwardly as indicatsd by arrow "b® in FIG. 6 for per~
mitting full insertion of the SDM. The movement of the

SIMM in the direction indicated by arrow "b® is guided by
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entirely upon plastic nounting neans. The netal |atch 56 further conprises
aresilent- |ly deflectable SIMM engaging |latch arm 76 which is canti -

| evered upwardly fromthe housi ng engagi ng portion 58. A notch 77 at the
interface of the SI MM engaging |atch arm 76 and the housi ng engagi ng
portion 58 defines a depth selected in accordance wth the preferred
resiliency for the arm76. The latch f4-m 76 is defined by a stop wall 78
for engaging a corresponding stop wall*30 unitarily nolded with the housing
12 to limt adddpbiat movenmensf pficethiee SIMM engaging wall 82 along the

front face 86 of the stop wall 80 on the housing 12.

The SIMM engaging latch arm 76 terminatas at ac-
tuator 88 which extands genérally parallel to the stop wall
78 of the latch arm 76. The actuator 88 is dimensicned to
facilitg:l:a engagement by the thumb or forafinger of a user
to urge the STMM engaging latch arm 76 in the direction in-
dicated by ¢ Tow "b" to facilitats the intentional release
and removal of the SIMM from the sockst 10. The nmetal
latch 56 as illustrated in FIGS. 7-9 is formed to require
an initial biasing during mounting into the housing 12 to
prelcad the latch arm 76 and to thereby achieve normal
prelcad forces between the stop wall 78 of the metal latch
56 and the correspending stop wall 80 of the housing 12.°
This preload is achieved by movement of the SIMM engaging
latch arm 76 through approximately 20°¢ to ensurs accurats
positioning of the SIMM engaging wall 82 after repeated

- uses of the metal latch 56.

Movement of the SIMM engaging latch arm 76 in a
direction other than that indicated by arrew "b® is pre-
vented by both the forward face 86 of the stop wall 80 on
the housing 12 and by a positioning wall 90. More par-
ticularly, the positioning wall 90 is unitarily formed as
part of the rigid support post 66 and is beneath the
actuator 88 and forwvard of the SIMM engaging latch arm 76.
The positioning wvall 90 prsvents a forvard rotation of the
STI0¢ engaging latch arm 76 that could occur in response to
improperly applied forcss.

To prevent overdeflection of the SIMM engaging
latch arm 76 in direction "b*, the housing 12 further is
provided with an cverdeflection prevention wall 92 disposed
rigidly at the ends 14, 16 of the housing 12. The over-
deflection pravention wall 92 is disposed and aligned to
permit sufficient deflection of the SIMM engaging latch arm
76 to pcmit insertion or removal of the SIMM, but to
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range of novenent of the SIMM engaging latch arm 76 toward the SIMM  Thus,
the SIMM engaging latch arm 76 wll not exert unintended forces on side
edges of the SIMM The latch arm 76 further includes a SI M engagi ng

| ocking wall 82 for engaging a planar surface of the SI MV opposite the rear
wal | 46 of the housing 12. The SI MM erdaging wall 82 and the stop wall 78

X{jdt he | at chegntnds W.SW%@A indr Laeennadhy z6i gne Eﬁﬂiﬁt ther
itionall y,e tne gl en agltgg g/ail | ?\ﬁ?}gﬁoed ﬁt\% bethsu sttant i al
paral | el ande¥fesai¥s: angd,p F 3
The metal 1atch 56 is mounted to the housing 12
by merely urging the board engaging arms 67 and 63 through
the aperture 70 in the housing 12, and by simultanecusly
urging the U-shaped arms 60 and 62 over the tapered support
post 66 df the housing 12. The frictional forces between
the U-shaped arms 60 and 62 and the support post 60 gradu-
_ally increase as the latch 56 is urged downwardly onto the
housing in view of the tapersd configuration of the support
post 66. Additional positive locking engagement of the
latch 56 to the housing 12 is achieved by the tang 64. In
this fully seated position, as illustrated most clearly in
FIGS. 3 and 4, the deflectable board engaging arms €7 and-
68 extand from the bottom face 22 of the housing 12. The
entire socket 10 then can be mounted to a circuit board by
merely urging the board engaging arms 67 and 68 into a
correspondingly dimensioned mounting aperturs in the cir-
cuit board. Movement of the SIMM engaging beam 76 is ac~-
curatsly controlled by the unitarily molded plastic struc-
ture at the ends 14 and 16 of the housing 12. In particu-
lar, inward movement of the SIMM engaging latch arm 76
towvard the cpposed end of the sockst 10 is prevented by the
stop wvall 80. Rearvard movement of the SIMM engaging latch
arm 76 is preventsd by direct contact between the SIMM
engaging wall 82 of the latch ara 76 and the front facs 86
of the stop wall 80. Forward deflection of the SIMM en-
gaging latch arm 76 is preventsd by the positioning wall
90 of the support post 66. Finally, the necessary deflec-
tion of the SIMM engaging beam 76 in direction "b® is care-
fully controlled by the overdeflection prevention wall 92.
An alternate embodiment of the metal latch is
identified generally by the numeral 96 in FIGS. 10-13. The
metal latch 96 also is stamped and formed from a unitary
piecs of metallic material and comprises a housing engaging
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mounted in the socket 10. The latch arm 76 is further..characterized by an
i nclined causing wall 84 which is aligned to the SIM\/Ieng laeCI‘I 82 at
an angle "a" of approximately 45[err]. As the S O its

inserted alignnent, the rear face of the S||\/|V|WI| ‘?ﬁi‘ﬁ n surface
84 of the latch arm 76 to generate ranpi ng forces beam 76
outwardly as indicated by arrow "b"ijgn FIG 6 for per- mtting full :

i nsertlon of the SIMM The novenment of the SIMMin the direction indicated
by arrow "lporitioniodgd abpoard engaging portiocn 100 and a SIMM engag-

ing portion 102 which defines a deflectable latch ara. The
housing engaging portion 98 of the metal latch 96 comprises
a pair of U-shaped arms 104 and 106 which ars fricticnally
retained in an aperture 108 in a SIMM sockst housing 110.

The SIMM engaging latch arm 102 of the latch 96
has a bifurcated base which extands from lower root per-
tions 112 and 113 of the housing engaging portion 98 up-
wardly through the generally rectangular structurs defined
by the opposed U-shaped arms 104 and 106. Portions of the
SIMM engaging latch arm 102 remcts from the roots 112, 113
are formed to define an actuator 114 which is dimensioned
to be actuated by a thumb or forefinger of a user of the
subject SIMM socket. The arcuats formed configuration of -
the actuvator 14 will generats deflection of the SIMM en-
gaging latch arm 102 in direction "c®" in response to forcess
exerted on the actuator 114 as the SIMM is rotated into its
fully seated pesiticn. Additionally, the actuator 114 is
dimensioned to facilitats actuatien by a thumb or fors-
finger of a user of the SIMM socket. The edge 116 defines
a SIMM engaging portion of the latch arm 102 secursly re-
tains the SIMM in its fully seated aligmment against the
rear wall 118 of the housing 110.

The board engaging portion 100 of the metal latch
96 is stamped to extend from 2 portion of the metal mater-
ial that otherwvise would have been disposed in the SIMM
engaging latch arm 102. In contrast to the previous em-
bodiment, the board engaging portion 100 mersly defines a
single board engaging tail that may be deflscted or sold-
ered into secure locking engagement with the board to which
the housing 110 is mounted. The metal latch 96 is nounted
to the housing 110 substantially in the same manner as the
metal latch 56 described and illustratsd in the praviocus
embodiment. Additionally, the metal latch 96 perforzs in
substantially the same manner. In particular, the metal
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17 slidabl e novenent of the SI MM engaging wall 82 along the front face 86
of the stop wall 80 on the housing 12. The SI MM engaging |l atch arm 76

term nates at ac- tuator 88 which extends generally parallel to the stop
wall 78 of the latch arm 76. The actuator 88 is dinensioned to facilitate

engagenent by the thunb or forefinger of a user
20

latch 96 permits secure mounting to both the board and the
housing 110. Deflection of the SIMM engaging latch arm 76

in unintended directions can be prevented by the housing'
structure described with respect to the previous embodi-
ment. Alternatively, forward and rearward deflection of

the SIMM engaging latch arm 102 is substantially prevented
by the bifurcated base 112, 113 from which the SIMM engag-
ing beam 102 extends. Excessive deflection of the bean
toward the SIMM can be prsvented by the rear wall 118. The

resiliency of the SIMM engaging latch arm 102 can readily

be controlled by altering the width of the stamped board

engaging portion 100, and thereby altering the width of the

notch between the bifurcated roots 112 and 113. Similarly,

the metal latch 96 can be formed to accommodate any circuit-
board thickness by altering the length of the board engag-

ing portion 100 and can accept any SIMM thickness by alter-

ing the formed configuration of the actuator 114.

A third embodiment of the metal latch is identi-
fied generally by the numeral 120 in FIGS. 14~16. As in
the previously described embodiments, the metal latch 120
is stamped and formed from a unitary piece of resilient
metal. The latch 120 is stamped and formed to comprise a
housing engaging portion 122 which defines one longitudin-
al end of the latch 120. The housing engaging portion 122
comprises a planar central root 123 from which front and
rear generally U-shaped arms 124 and 126 extend. 1In this
contaxt, the terms "front" and "rear® rslate to rotation of
the SIMM in.a rearvard direction for mating with the hous-
ing as explained below. Portions of the latch arms 124 and
126 oppesits the roct 123 ars spaced from one another, to
‘receive a portion of the housing thersbetween, as ekplained
further below. ' '

" Unlike the previcusly described embodiments, the
latch 120 is not provided with a stamped and formed tang to
engage the housing. Rather, the U-shaped arms 124 and 126
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to urge the SIMM engaging latch arm76 in the direction in- dicated by row
"b" to facilitate the intentional release and renoval of the SIMMW from t he
socket 10. The netal latch 56 as illustrated in FIGS. 7-9 is fornmed to
require an initial biasing during nounting into the housing 12 to prel oad
the latch arm 76 and to thereby achi eyeg normal preload forces between the
stop wall 78 of the netal latch 56 and the corresponding stop wall 80 of

the housing d7e Stampedcltznddesinehtopeddypes mamentd ol 28henIlddM wiopgi ng
latch arm 7615&9&‘8& 383{,955 n@h'o&lggrst Qo%?;%&r gna%?zlér % housing as
explained further below. It will also be noted, that the
latch 120, unlike the latches described in the previous
embodiments, does not include separate board mounting
means. Rather, the edges 127 and 128 of the latch 120 will
be securely and lockingly engaged to the housing and the
housing will be independently 1lockingly mounted to a
printed circuit board. '
The metal latch 120 further comprises a resili-
ently deflectable SIMM engaging latch arm 130 of width "c»
which is cantilevered from the root 123 of the housing en-
gaging portion 122. A lonqitndinallj extending slot 132 of
width "d" extends substantially the entire length of the-
- latch arm 130. Thus, the latch arm 130 effectively defines
first and second spaced apart generally parallel beams 134
and 136 respectively each of which is cantilevered from the
root 123. The width "d" of the slot 132 is selected in ac-
cordance with the specified and/or desired deflection force
for the latch ara 130. In particular, a latch arm 130 hav-
.ing a slot 132 of wider dimensions "d" will be easier to
deflect than a latch arm 130 having a very narrow slot 132
or a latch ara 130 with no slot 132. Thus, the width di-
nensions "d® of the slot 132 are selected in accordancs
with the type of metal from which the latch 120 is formed, -
the thickness of the metal, the length of the latch arm 130
and various parameters relating to the SIM¥, including its
dinensions and strength. The two generally parallel spaced
apart deflectable beams 134 and 136 comprising the latch
arm 130 are effective in resisting longitudinal twisting of
the latch arm 130 and in preventing rotation of the latch
arm 130 about an axis extending orthogonal to the plane of
the metal from which the latch 120 is stamped and formed.
Consequently secure retention of a SIMM can be achieved
without requiring excassivnly'hiqh deflection forces. Fur-
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positioning of the SMengaging wall 82 after repeated uses of the netal

| atch 56. Movenent of the. SIMM engaging latch arm 76 in a direction other
than that indicated by arrow "b" is pre- vented by both the forward face 86
of the stop wall 80 on the housing 12 and by a positioning wall 90. Mre
par- ticularly, the positioning wall 90 is unitarily forned as part of the
rigid support post 66 and is beneat 22t he actuator 88 and forward of the-

SI MM engagi ng | atch arm 76. The OS|t|on|
r ot atio% gf ore, the res stgnce Q@lg’@nq n rgv nts a for\(gxgrd

bending ensures a long life for the latch 120.

With referencs to FIG. 15, it will be noted that
the latch arm 130 is formed to be in nonplanar aligmment
with the root 123 of the housing engaging portion 122.
Furthermore, the latch arm 130 extends to a side of the
planar root direction opposits from the formed configura-
tion of the U-shaped arms 124 and 126. As will be explain-
ed further below, this particular configuration of the
latch 120 enables the housing engagement portion 122 of the
latch 120 to perform a reinforcing function on the over-
stress prevention wall of the housing, and enables the
latch arm 130 to be preloaded against the housing.

The end of the latch 120 remots from the housing -
engaging portion 122 defines a SIMM engaging portion iden-
tified generally by the numeral 140. The SIMM engaging
portion 140 includes a generally planar latch support wall
142 which extends unitarily from the latch ara 130 and
transversely thersfrom in a generally forward dirsction.
An actuator wall 144 extends unitarily from the latch
support wall and is formed to lie substantially in face-to-
face abutting relationship to the latch support wall 142.
The actuator wall 144 is dimensioned to be readily engaged
by a thumb or forefinger to deflect the latch arm 130 for
removing a SIMM. A camming wall 146 extends unitarily from
the actuator wall 144 and is aligned thereto at an acute
angle. The camming wall 146 p.:fofu a function similar to
the camming wall 84 of the first embodiment described
above. Forces of the SIMM on the camming wall 146 will
generate deflection of the latch arm 130 and the SIMM
engaging portiocn 140 extanding therefrom. -

A SIMM engaging wall 148 extends unitarily from

 the camming wall 146 orthogonally back toward the latch
support wall 142. The SIMM engaging wall 148 is disposed
and dimensioned to enqaqo' the SIMM upon completa rotation
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SI MM engaging |atch arm 76 that could occur in response to inproperly
applied forces. To prevent overdeflection of the SINNIengaglng | atch ‘arm 76
in direction "b", the housing 12 further is prow.d A erdef | ection .

prevention wall 92 disposed rigidly at the ends s Lok ' ng 12.
The over- deflection prevention wall 292 is. disp perm t
sufficient deflection of the SIMM engaging |atc PR 6 O—perF nsertion

or renoval &t tha Stidd inbotedd sully seated al-qnnent in the housing.
A stop wall 150 exzands unitarily fzom tha sTVM engaging
.wall 143 and generally orthogonal thersts. More particy-
larly, the stap wall 150 is dispesed substantially in faca-
to-facs engagement with the latch suppert wall 142. The
stsp wall 150 is generally comparabla ts the stsp wall 73
of the first embcdinment, and will be pralcaded against a
csrresponding stop wall on the housing as explained further
below. A locking tab 152 extands unitarily fzom a pertion.
of the stop wall 150 and engages the rear edge 154 of the
latch support wall 142. The Tear édqc 154 defines the por-
tien of the latch support wall 142 opposits the articula-
tion between the latch support wall 142 and the actuator
wvall 144. The locking tab 152 ensures support for the SIMM.
engaging wall 143 and the camming wall 146 in response ta
fcrces exartad on a fully ssatad SIMM. More particularly,
an improper attampt to remcve a SIMM by rotating the SIMM
against the SIMM engaging wall 148 will be resistad by the
lacking tab, thersty ensuring that the SIMM engaging wall
143 and the caming wall 146 do not defors i response t3
such forcas. A gquide wall 156 alsc extands unitarily from
the stop wall 150, but in a direction opposits the locking -
tab 152. The guide wall 156 is parallel ts the SIMM engag-
ing wall 148, and is disposed and dinmensicned to slidably
engage a corrssponding gquide wall on the SIMM housing, as
explained further below, to preavent twisting or unintended
deforzation of the latch 120.
: - Turning %3 FIGS. 17-19, the latshk 120 is mount-
able ts a SIMM housing 160. Mors particularly, the housing
160 is an elongatsd structure similar to the housing 10
described and illustratsd above. Howevar, the hcx:sinq 160
is of low profile constructicn and is configured suchk that
the SIMM mounted therein will be aligned at an acuts angle
ts the printsd circuit board on which the housing 160 is
acuntad. In particular, the housing 160 includes a bottonm
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18 contact the SI MM engaging |latch arm 76 for preventing excessive and
potentially damagi ng rotation thereof. The netal latch 56 is nounted to the
housi ng 12 by nmerely urging the board engagi ng ar n§g ; t he
aperture 70 in the housing 12, and by simultaneousliy %@%ﬂa ed
arnms 60 and 62 over the tapered support post 66 of v
frictional forces between 2 -

face 162 for mounting on a circuit board, an opposed top
mating face 164 with a SIMM receiving slot 166 extending
therein. A front face 168 and a rear faca 170 each extend
between the bottom and top faces 162 and 164 respectively.
The rear face 170 defines the pertion of the SIMM housing
160 toward which the SIMM is rotated during mating in the
slot 166 of the housing 160. '

The SIMM housing 160 further includes a pair of
opposod longitudinal ends, a first of which is illustrated
in FIGS. 17-19 and is identified generally by the numeral
172. A mounting post 174 is generally adjacent the first
end 172 and extends angularly from the top face 164 gener-
ally toward the rear face 170. The mounting pest 174 1is
characterized by an alignment block 176 on the side thersof -
defining the first end 172 of the housing 160. The align-
ment block 176 is dimensicned to fit between the spaced
apart edges of the U-shaped arms 124 and 126. The align-
ment block 176 ensures proper polarity and aligmment of the
latch 120 thereon and prevents the latch 120 frem being
fully seated in a reversed aligmment. The mounting post
174 is further characterized by undercut portions 178 and
180 on opposits respective sides of the alignment block
176. The undercut porticns 178 and 180 define shoulders
182 and 184 respectively for engaging the top edges 127 and
128 of the U-shaped arms 124 and 126 upen full seating of
the latch 120 on the mounting post 174. ' .

In the fully seatsd position of the latch 120 on
the housing 160, the mounting post 174 is disposed inter-
mediats the latch arm 130 and the end 172 of the housing
160. Thus, the mounting pest 174 also functions as an
overstress prevention wall by limiting the deflection of
the latch arm 130 toward the end 172 of the housing 160.
The ability of the mounting post 174 to prevent overstress
is enhanced by the U-shaped arms 124 and 126 of the latch
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the U shaped arns 60 and 62 and the support post 60 gradu- ally increase as
the latch 56 is urged downwardly onto the housing in view of the tapered
configuration of the support post 66. Additional positive |ocking
engagenent of the latch 56. to the housing 12 is achieved by the tang 64. In
this fully seated position, as illustrated nost clearly in FIGS. 3 and 4,
the defl ectabl e board engagi ng arns 6% and 68 extend fromthe bottom face
22 of the housing 12. The entire sock ? 10 the can be nounted to a circuit

board by nerely urging the board engagi ng arm 67 and_68,in
y IZX wﬁicﬁgrein orce thé’é%ué%ing post 174 in addition to

providing the mounting means for the latch 120.

The housing 160 further comprises a preload post
186 in generally parallel‘spaced relationship to the mount-
ing post 174. The distance between the mounting post 174
and the preload post 186 is selected to permit the latch
arm 130° to be slid therebetween. Additicnally, the
relative aligmment of the latch arm 130 and the
dispositions of the mounting pest 174 and the prelcad post
186 are selected such that the latch arm 130 is deflected
by and prelocaded against the preload post 186.
Furthermors, the distance between the mounting post 174
and the preload post 186 is selected to permit sufficient
deflection of the latch arm 130 away from the preload post
186 and toward the mounting post 174 to enable rotation of
a SIMM into proper aligmment in the mating slot 166 of the
housing 160. As noted above, the mounting post 174
prevents overdeflection of the latch arm 130.

The preload post 186 is further characterized by
an undercut 188 and a shoulder 190 which are disposed to
lockingly engage the top edge 127 of the front U-shaped arm
124. Thus, the latch 120 is redundantly locked on the
housing 160 by engagement of the top edge 127 with both the
shoulders 182 and 190 of the housing 160 and the engagement
‘of the top edge 128 with the shoulder 184.

As shown most cloarly in FIG. 18, the SIMM engag-
ing wall 148 of the latch 120 extends away from the first
end 172 of the housing 160 and beycnd the prelcad pest 186.
Howvever, the SIMM engaging wall is disposed to be in
sliding engagement with the forwardly and upwardly facing
surface 192 of the preload post 186. Wwith~ further

- rafersnce to FIG. 18, the guide wall 156 of the latch 120
is disposed in sliding engagement with the downwardly and
rearvardly facing surface 194 of the preload post 186.
With this construction, the deflection of the latch arm 130
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correspondi ngly di meni oned nounting aperture in the cir- cuit board.
Movenent of the SIMM engagi ng beam 76 is ac- curately controlled by the
unitarily nolded plastic struc- ture at the ends 14 and 16 of the housing
12. In particu- lar, inward novenent of the SI MM engaging |latch arm 76
toward the opposed end of the socket lgsis prevented by the stop wall 80.

Rear war d m)ve t jof t SI MM en g| n ch arm 76 .i,s prevented by direct
cont act bet V\%‘é t AECR %& Sf i Pasitdiyedym Heihad (%R front

face 86 of tmntqnvmbéuBOanFaﬁmrdmpbkectimntmi plend! ddV e latch
arm 130 and generally orthogonal to the length thersof. In
this regard, the sliding engagement of the SIMM engaging
wall 148 with the forward face 192 of the preload post 186
prevents the latch arm 130 from deflecting downwardly or
rearvardly in responsae to forces exerted cn the cam wall
146 by a SIMM. Similarly, the sliding engagement of the
guide wall 156 against the downward rear face 194 of the
preload post 186 prevents the latch arm 130 from deflecting
upwardly and forwardly in response to forces exartaed by an
attempt to remcove a SIMM without first deflecting the latch
arm 130 toward the mounting post 174. Additionally, this
sliding engagement of the SIMM engaging wall 148 with the.
face 192 of the prelcoad pest 186 and the sliding engagement
of the guide wall 156 with the face 194 of the prelcad post
186 prevents twisting of the latch arm 130. Twisting is
further preventsed by the above described slotted
construction of the latch arm 130.

While the invention has been described with re-
spect to cartain preferred embodiments, it is apparent that
various changes can be made without departing from the
scope of the invention as defined by the appended claims.
For example, the slottad latch arm construction, the rein-
forced latch, the sliding movement of the latch against the
housing and the reinforcement of the overstress prevention
pest all can be provided independent of cne ancther and on .
aabodiments whers the metal latch mounts to the circuit

board.
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gaging | atch arm-76-i's prevented by the positioning wall

90 of the support

ol led by the overdeflection preventlon

post 66. Fi naI ly, trglgsmtyﬂgﬁéeﬁkeilacah of the SI MM engagi ng beam 76 in

direction i's carwm@g
wal | 92. An alternat f the nmetal latch erally
by the nuneral 96 in . The nmetal latch 96”“‘"@,“"3“' lmm and

formed froma unitary piece of net aI lic 7rrater| al and Ttorfpritses as hO'USI ng

engagi ng

1. A socket having a2  unitarily 1molded
nonconductive housing (160) with an elongated slot (166)
formed therein for receiving an edge of a generally
planar circuit mnodule, a plurality of elect rically
conductive terminals (30) mounted in the housing (160) in
proximity to the slot (166) such that the module can be
inserted into the slot in a first alignment with minimal
insertion force and can be rotated into a second
alignment for contacting the terminals in the housing,
the housing comprising at least cne rear wall (170) for
defining 2 limit to the rotation of the module in the
socket, 2 metal latch (120) mounted to said housing (160)
at 2 housing engaging portion (122) of the latch and
comprising a deflectable latch arm (130) cantilevered
£rom the housing engaging portion and a latch portisn
(140) extending unitarily from an end of the latch arm

130) remote from the housing engaging portion (122), the
latch pertion (140) being configured to lockingly engage
2 ..:.rcuzt module in the second aligmment in the housing,
characterized in that:

. sa2id housing comprising at least one mounting post
(174) adjacent an end of the slot (166); and
- said metal latch (120) having said housing engaging
portion (122) securely mounted arsund the mounting post
(174) of the housing (160).

2. A socket as in cla..n 1 wherein said housing
"'ur:he. comprises a preload post (186) in spaced
relationship to said mounting post (174), said metal
latch (120) being located between said mounting post
(174) and said prelocad post (186) and the latch portion
(240) of the metal latch (120) comprises a pair of
opposed parallel surfaces (148,156) disposed in sliding
engagement with the preload post (186) for controlling
deflection of <the latch arm (130) and preventing
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19 portion 98, a board engaging portion 100 and a SI MV engag ing portion
102 whi ch defines a deflectable |atch arm The housing e |on 98
of the nmetal latch 96 conprises a pair of U shaped mu n! vvhi ch
are frictionally retained in an aperture 108 in a Ex + ng-110.
The SI MM engagi ng | atch arm 102 of the 28&tch 96 has % bifurcatad base which
extends fromlower root por- tions 112 and 113 of the housi ng engagi ng -
portion 98 up- longitudinral twisting thereof.

3. A socket as in claim 1 wherein the mounting
post (174) includes an aligmment black (176) on a side
thereof opposite said slot (166), the housing engaging
portion (122) of the metal latch (120) being configured
to engage the aligmment block (176) of the mounting post
(174) to ensure proper alignment of the metal latch on
the mounting post. '

4. A sockat as in claim 1 wherein the mounting
pest (174) comprises at least one undercut portion
(182,184) defining a 1locking shoulder, the housing
engaging portion (122) of the metal latch (120)
comprising at least cne edge (127,128) disposed and
dimensioned to lod:inqu engage the locking shoulder of
the mounting post for securely locking the metal latch to
the housing. '

5. A socket as in claim 1 wherein the housing
engaging portion (122) comprises a pair of opposed U-
shaped arms (124,126) dimensioned for securely engaging
the mounting post (174) of the housing.

6. A socket as in claim 1 wherein the latch arm
(130) comprises a pair of spaced apart parallel beanms
(134,136), the dimensions of the beams and the spacing
therebetween being selected for preventing twisting of
the latch arm and controlling forces required to deflect
the latch arm.

7. A socket as in claim S wherein said U-shaped
arms (124,126) ars dimensioned so as to be force fit
around said mounting post (174).

8. A socket as in claim S wherein the mounting
post (174) includes an aligmment block (176) on a side
thereof opposite said slot (166), the housing engaging
portion (122) of the metal latch (120) being configured
to engage the alignment block (176) of the mounting post
(174) to ensura proper aligmment of the metal latch on
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wardly through the generally rectangul ar structure defined by the opposed

U-shaped arns 104 and 106. Portions of the Sl M\/I 102
renote fromthe roots 112, 113 are fornmed to defi aﬁlﬂ[@j@ﬂ j“ 4 whi ch
i s dinensioned to be actuated by a thunmeor foref f the

subj ect SI MM socket. The arcuate formed configuration of the actuator
wi || generate dEReemecuptiof PhstSI MM en- gaging latch arm 102 in di rect1 on

"c" in r_esponge to f?rces A ti}@ SLA LRt 8T whetedn lh@ %dwtll??
rotated into its ful seate 03|t|o Addi tionally, the actuator 4 is

post (174) compr:.ses at least one undercut portion
(182,184) defining a locking shoulder, the housing
engaging portion (122) of the metal latch comprising at
least one edge (177,i23) disposed and dimensioned to
lockingly engage the locking shoulder of the mounting
post for securely locking the metal latch to the
housing. |

10. A socket having a unitarily molded
nonconductive housing (160) with an elongataed slot (166)
formed therein for receiving an edge of a generally
planar circuit module, a plurality of electrically
conductive terminals (30) mounted in the housing (160) in
proximity to the slot (166) such that the module can be
inserted into the slot in the first aligmment with
minimal insertion force and can be rotated into a second
alignment for contacting the terminals in the housing,
the housing comprising at least one rear wall (170) for
defining a limit to the rotation of the module in the
socket, a metal latch (120) mounted to said housing at a
housing engag:.ng pertion ( 122) of said latch and
comprising a latch arm (130) deflectably cantilevered
from the housing engaging portion (122), a latch portion
(140) on an end of the latch arm (130) remote from the
housing engaging portion, characterized in that:

said housing (160) comprising at least one preload
post (186) adjacent an end of the slot (166) and at
least one mounting post (174) in spaced relationship to
the preload post, said mounting post comprising an
overstress prevention wall; and

said metal latch (120) having a housing engaging
portioh (122) securely mounted around the mounting post,
the latch portion comprising a stop wall (150) prelcaded
aqainst the preload post (186) of the housing, and a
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di nensioned to facilitate actuation by a thunb or foré-"finger of a-user of

the SI MM socket. The edge 116 defines a SI MM engagi i | at ch
arm 102 securely re- tains the SIMMin its fully selm"ﬁ("mummumgal nst
the rear wall 118 of the housing 110. Ty board engagi mg porai of the
metal latch 96 is stanped to extend froma portion of the netal mater- ial

I contrast Ttk ReLe ayEgRRg MLl RRREF détdring WHERITE) Uretdshal 150
nerely definest® the stop wall (150) and in sliding engagement with the
prelcad post (186), whereby the preloaded disposition of
the stop wall (150) against the prelcad pest and the
slidable disposition of the module engaging wall with the
preload post ensures accurate aligmment and positiening
of the latch portion'relative to the circuit module.

11. A socket as in claim 10 wherein said metal
latch (120) further comprises a guide wall (156) disposed
in spaced parallel relationship to the module engaging
wall (148), the guide wall being disposed in sliding
engagement with a surfacs of the prelcad post (186),
whereby the slidable disposition of the guide wall (156)
and the module engaging wall (148) with the preload post
(186) substantially prevents twisting of the latch arm
and controls deflection thereof. _

12. A socket as in claim 10 wherein the housing
engaging portion (122) comprises a pair of copposed U~
shaped arms (124,126) dimensioned for securely engaging
the mounting post (174) of the housing.

13. A socket as in claim 12 wherein the mounting
pes (174) t includes an aligmment block (176) on a side
thereof opposite said slot (166), the housing engaging
portion (122) of the metal latch (120) being configured
to engage the alignment block (176) of the mounting post
to ensure proper aligmment of the metal latch on the
nounting post.

14. A socket as in claim 12 wherein the mounting
post (174) comprises at least one undercut pertion
(182,184) defining a locking shoulder, the housing
engaging portion (122) of the metal latch comprising at
least one edge (127,128) disposed and dimensioned to
lockingly engage the locking the metal latch to the
housing.
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singl e board engaging tail that may be deflected or sold- ered into secure
| ocki ng engagenent with the board to which the housing 110 is nounted. The
nmetal latch 96 is nounted to the housing 110 substantially in the sane

manner as the metal latch 56 describeg, and illustrat.ed in the previous
enbodi nent. Additionally, the netal latch 96 perforns in substantially the
sanme manner. | t gru.l ar, the netal .

Metal Latch for SIMM Socket

A SIMM socket with a metal latch (120) for retaining
a SIMM therein is provided. The socket includes a
housing (160) having a SIMM receiving slot (166) and a
plurality of terminals (30) with contact beams extending
into the slot. The SIMM is inserted into the slot in a
first angular aligmment with minimal insertion forcaes,
and is rotted into a second aligmment for achieving high
quality electrical connection with the contact beams of
the respective terminals. A metal 1latch (120) is
provided for releasably retaining the SIMM in the
preferred angular alignment within the socket. The latch
is stamped and formed from a unitary pieca of metallic
material and includes a housing engaging portion (122)
mounted arcund a mounting post (174) of the housing and
a deflectable SIMM engaging portion (130). The housing
includes walls for controlling the types and ranges of
deflection that are perm.tted for the SIMM engaging
portion.
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20 latch 96 permts secure nounting to both the board and the housing 110.
Defl ection of the SI MK engaging latch arm 76 in unintended directions can
be prevented by the housing structure described withrespect to the previous
enbodi - nent. Alternatively, forward and rearward defl ection of the SIMM
engaging latch arm 102 is substantially prevented by the bifurcatad base
112, 113 from which the SI MM engag- ilng beam 102 extends. _Hcessive

defl ection of the beamtoward the SI MM can be prevented the rear wall
118 The
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resiliency of the SIMM engaging |atch arm 102 can readily be controlled by
altering the wdth of the stanped board engagi ng portion 100, and thereby
altering the width of the notch between the bifurcated roots 112 and 113.
Simlarly, the nmetal latch 96 can be forned to acconodate any circuit board
t hi ckness by altering the Il ength of the board engag- ing portion 100 and
can accept any SIMMthickness by alter- ing the fpormed configuration of the

actuator 114. A third enbodi nent of the netal t is identi- fied
generally by the nuneral 12Q . -16.1 As 55
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t he previously described enbodi nents,
formed froma unitary piece of
and formed to conprise a housing engagi ng portion 122 whi ch defines one
end of the latch 120. The housi ng engagi ng portion 122

root 123 fromwhich front and rear generally
In this context,

| ongi tudi n- al
conprises a planar centra
U-shaped arns 124 and 126 extend.

. relate to rotation of the SIMM4{n a rearward direction for
with the hous-

t he net al
~resilient netal.

| atch 120 is stanped and
The latch 120 is stanped

and
mat i ng

the terns "front"

ing as expl ai ned below.  Portions of the latch arns 124 and
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126 opposite the root 123 are spaced fromone another, to receive a portion
of the housing therebetween, as explained further below Unlike the
previ ously described enbodi nents, the latch 120 is not provided with a

stanped and fornmed tang to engage the unsing. Rat her, the U shaped arns
124 and 126 21 '

g8.

64/ -
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are stanped to define top edges 127 and 128 which will | ockingly engage

shoul ders forned on the SI MM housing as explained further below It wll

al so be noted, that the latch 120, unlike the | atches described in the

previ ous enbodi ments, does not include separate board nounting neans.

Rat her, the edges 127 and 128 of the latch 120 will be securely and

| ocki ngly engaged to the housing and thg housing w ||l be independently -

| ockingly mounted to a pri nted circuit board. The netal |atch 120 further

conprises a resili-
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ently defl ectable SI MM engaging |atch arm 130 of wdth "c" which is
cantilevered fromthe root 123 of the housing en- gagi ng portion 122. A

| ongi tudinally extending slot 132 of width "d" extends substantially the
entire length of the- latch arm 130. Thus, the latch arm 130 effectively
defines first and second spaced apart generally paral |l el beans 134 and 136
respectively each of which is cantllev red fron1tQﬁ£;oot 123. The width- "d"

of the slot 132 is selected in ac- ance mntw/t i fied and/ or
cliggl Led deflectls@ force for the | t‘/qa@ 130 arth&bar a latch arm
av = N I—is2
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ing a slot 132 of wider dinensions d wll be easier to deflect than a

| atch arm 130 having a very narrow slot 132 or a latch arm 130 with no sl ot
132. Thus, the width di- nmensions "d" of the slot 132 are selected in
accordance with the type of netal fromwhich the latch 120 is forned, the
“thickness of the netal, the length of the latch arm 130 and vari ous
paraneters relating to the SIMM inclluding its dinensions and strength.  The
two generally parallel spaced apart deflectable beans 134 and 136
conprising the latch arn1130 are effectivgl4d reshsting |ongitudina

tw sting of
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t_he‘ | atch arm 130 and in preventing rotation of the |atch arm 130 about an
axi s extending orthogonal to the plane of the mLaJ,.,,i.L.Q.m.JMJI ch.the latch

120 i s_stanped-and—fermed—CoONsSequant |y secure

achi eyed %;ELOA{EEDESHEIET@ ex8Bssi viel y high de

t her mpr e, e resistance to tw sting ang ot her?
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Description

‘The invention relates to a socket according to claim
1.

Telecommunications equipment, computers and
other electrical apparatus comprise arrays of intercon-
nected circuit boards. Each circuit board comprises a
rigid planar substrate with a plurality of integrated circuit
chips and/or other electronic memory means disposed
thereon. This active circuitry on some of the circuit
boards is electrically connected to conductive regions
along one edge of the planar substrate to enable en-
gagement of these circuit boards with a socket mounted
on another circuit board. In this context, the circuit board
on which the socket is mounted typically is called the
mother board. The board engaged in the socket may be
called a daughter board, an edge card, a SIP (single in-
line package), a circuit module, a memory module add-
on or a SIMM (single in-line memory module). For con-
sistency, the board engageable in the socket will be re-
ferred to herein as a SINK, while the corresponding
sacket will be referred to as a SIMM socket. This termi-
nology is intended to encompass all such edge connec-
tors and the boards engageable therewith.

The prior art SIMM socket houses a plurality of elec-
trically conductive terminals. Each terminal includes a
board mounting portion which is soldered or otherwise
connected to circuitry on the board and a mating portion
for electrically contacting a specific conductive edge re-
gion on the SIMM. A SIMM often is removed and re-
placed to alter the functions that can be performed by
the electrical apparatus in which the SIMM is disposed.
Additionally, a SIMM may be removed if any of the many
circuits thereon fail or to facilitate trouble-shooting else-

T "'””"“'"“;vy_here Iin the electrical apparatus,
-
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bendi ng ensures a long life for the latch 120. Wth reference to FIG 15,

ft will be noted that the latch arm 130 is formed to be in nonplanar
alignnment with the root 123 of the housing engagi ng portlon 122.
Furthernmore, the latch arm 130 extends to a side of the planar Toot-
direction opposite fromthe forned copfggura- tion of the U shaped arms 124
and 126. As will be explain- ed further below, this particular
configuration of the latch 120 enabl es the housi ng engagenent portion 122
of the latch 120 to performa reinforcing function on the over-

Prior art SIMM sockets merely relied upon generally
linear pushing and pulling of the SIMM into or out of the
socket. More particularly, the movement of the edge of
the SINK into the socket would cause contact beams of
the terminals in the socket to resiliently deflect and sub-
sequently exert contact forces against the conductive
regions along the edge of the SIMM. Although the wiping
action achieved during insertion of the SIMM into the
prior art socket may be desirable, the insertion forces
can damage the fragile terminals. As a resuit, SIMM
sockets and other edge connectors have evolved to
eliminate or reduce insertion forces.

Extremely desirable and effective SIMM sockets
enable the SIMM to be inserted at a first angle with min-
imal insertion forces, and subsequently permit the SIMM
to be rotated into a second angle for achieving high qual-
ity electrical connection with the resilient contact beams
of the terminals. These more recent prior art SIMM sock-
ets include latch means for lockingly but releasably re-
taining the SIMM in an alignment corresponding to a
high quality electrical connection with the terminals in
the socket. Desirable SIMM sockets of this general type
are shown in U.S. Patent No. 4,575,172 which issued
to Walse et al. on March 11, 1986 and U.S. Patent No.
4,713,013 which issued to Regnier et al. on December
15, 1987. The two above identified patents are assigned
to the assignee of the subject invention.

It will be noted that in each of the patents identified
above, the SIMM socket is defined by a plastic housing
having terminals mounted therein. The housing is uni-
tarily molded with plastic mounting pegs which are re-
ceivable in mounting apertures of the circuit board for -
lockingly retaining the SIMM socket thereto. The typical
pegs are disposed to define pairs of deflectable legs that
initially deflect upon insertion through a hole in the circuit
board, and which then resiliently return to an undeflect-
ed condition for retaining the socket on the board.
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stress prevention wall of the housing, and enables the | atch arm 130 _to be

prel oaded agai nst the housing. The end of the |atch 120 renDte fronlthe

general ly by the nuneral
general ly planar latch support wall

140. "The SI MM engagi ng portion 140 includes a
1423whi ch extends unitarily fromthe

| atch arm 130 and transversely therefromin a generally forward direction.

An actuator wall

144 extends unitarily from the latch support wall

formed to lie substantially in face-to-

It will also be noted that the SIMM sockets shown
in the above identified patents are unitarily molded to
include deflectable plastic latches having ramped for-
ward faces that are engaged by the SIMM as the SIMM
is rotated into its fully seated alignment. The ramping
forces developed between the SIMM and the forward
face of each latch " urges the latches away from one
another and permits continued rotation of the SIMM. Up-
on full seating of the SIMM, the plastic latches resiliently
return to an undeflected alignment for retaining the
SIMM in the socket. The plastic latches of the prior art
SIMM socket are intended to be manually rotated away
from one another to enable removal of the SIMM.

The above described SIMM sockets have received
exceptional commercial success in view of the prolifer-
ation of computers, advanced telecommunication
equipment and other electrical apparatus requiring
memory circuitry. However, it has been found that as
SIMM sockets have experienced wider use, they have
been used by people who are less familiar with the in-
tended operation of the socket. In particular, techni-
cians, computer users and the like were found to grossly
overdeflect the SIMM socket latches to effect removal

of the SIMM, thereby snapping the latches off at their

base. In response to this probles virtually all SIMM sock-
et manufacturers mcorporated separate overstress pre-
vention walls to limit the distance by which the SIMM
socket latches can be rotated away from one ancther.
Overstress prevention walls are shown, for example, in
U.S. Patent No. 4,832,617 which issued to Brown on
May 23, 1989, U.S. Patent No. 4,850,891 which issued
to Walkup et al. on July 25, 1989 and U.S. Patent No.
4,826,446 which issued to Juntwait on May 2, 1989.
WO-A-92/00618 discloses an edge connector for a
circuit board. The connector has stamped and formed
latch members at each end of the connector housing.
The circuit board extends at an acute angle from the

and is
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defl ect thetatctrarm 130 for renovi ng a SIM A camm ng wal |* 146 extends
unitarily fromthe actuator wall 144 and is aligned thereto at an acute
angle. The cammng wall 146 perforns a gunction simlar to the canm ng wal |l
84 of the first enbodi mnent descri bed above. Forces of the SIMMon the
camming wal |l 146 will generate deflection of the latch arm 130 and the SI MM
engagi ng portion 140 extending therefrom

board receiving face and the housing when the board is
in its fully inserted functional position. Each latch mem-
ber is U-shaped an has one arm which has a shoulder.
The shoulders overlap side edge portions of the board
and are directed toward the board receiving face mem-
bers to enhance the board retaining effect of the latch

members. Each latch member has a convex camming
surface along which the edge of the board moves when

the board is pivoted from an initial insertion position to
its functional position.

The combination of deflectable plastic latches and
overstress walls on SIMM sockets has not sliminated
problems associated with the use of SIMM Sockets. In
particular, users are known to attempt removal of a
SIMM by merely rotating the SIMM against the latches
thereby exerting forces on both the SIMM and the latch-
es that neither structure was intended to encounter.
These rotational forces can damage the circuitry on the
SIMM and can snap the latches. Other users attempt to
manually rotate the latches in directions other than away
from one ancther. These manual forces on the latches
generally will not damage the SIMM but may break the
latches. Still other users employ screwdrivers to apply
even higher levels of improper force. Attempts to design
plastic SIMM latches that avoid breakage have resulted
in either latches that are too difficult to deflect, latches
that do not adequately retain the SIMM in the socket or
latches that may fail after too few cycles of insertion and
removal.

In addition to the problems associated with latch
breakage, SIMM sockets have experienced breakage
of the plastic mounting means for securing the socket
to the circuit board. In particular, the mounting pegs
must be sufficiently flexible to easily deflect during
mounting onto a circuit board, while also being suffi-
ciently strong to retain the SIMM socket in position. Any
movement of the SIMM socket relative to the circuit’
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A SI MM engagi ng wall 148 extends unitarily fromthe camm ng wall 146
o"‘rthogonal |y back toward the |atch support wall 142. The Srivengagi ng
wal | 148 is disposed and di nensi oned to engage the SITWMupon—coenplete. _ _
rotation -23- gaging wall 148 with the face 192 of the prel oad. post 186

and the sliding engagenent of the guide svall 156

board can cause failure of the soldered electrical con-
nections between the terminals in the socket and the
conductive regions on the circuit board. The plastic
mounting pegs have been known to break during ship-
ping or initial installation attempts. As a result, the sock-
ets are either rejected or are mounted with a broken
mounting peg that can not adequately hold the socket
to the board.

A SIMM may assume any of several different thick-
nesses and may be made from materials having difter-
ent strength characteristics. These variations in SIMM
characteristics may require different latch specifications
for the SIMM socket. In particular, the relative distance
between the rear wall of the SIMM socket and the lock-
ing face of the latch must vary in accordance with the
thickness of the SIMM. Additionally, the flexibility of the
latch may have to vary in accordance with the relative
strength characteristics of the SIMM. All plastic. SIMM
sockets can be retooled to achieve these various design
requirements. However, retooling of this type is expen-
sive and time consuming.

It is considered desirable to more positively control
the deflection of the latches such that the latches deflect
about parallel axes which extend substantially orthogo-
nal to the SIMM receiving slot in the socket. Positive pre-
vention of deflection of the atches about axes extending
parallel to the SIMM receiving siot should be avoided.
Similarly, twisting of each latch also should be prevent-
ed. In other embodiments it may be desirable to provide
greater retention of the latch on the SIMM socket, while
in still other environments it may be desirable to further
reinforce the overstress wall of the SIMM socket. Addi-
tionally, it may be desirable to provide a latch with a
SIMM engaging face that is less likely to be damaged
by improperly exerted forces thereon.

In view of the above, it is the problem of the subject
invention to provide a socket and particularly a SIMM
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Wth the face 194 of the preload post 186 prevents twist- ing of the latch
arm 130. Twisting is furthérprevented by the above described slotted
construction of the tatchmarm130. Wile the invention has been descri bed
wth re- spect to certain.pteferred enbodinents, it is apparent that
various changes can be made. ‘Wi thout depa td ng fron1the scope of the

i nvention as defi’ned by t e’ 4p- pended cl ains. For exanple, the slotted

| at ch arm con- struction, the reinforced | atch, the sliding novenent of

socket having latches that substantially prevents break-
age that are easily deflectable, that provide positive
locking and that avoid breakage.

Furthermore, the latches should be able to accom-
modate boards of different dimensions and strength
characteristics without complete retooling of the socket.

The latches should positively resist damage from
improperly applied forces thereon, readily permit varia-
tions to the moment amm thereof, resist twisting along
their length without substantially increasing forces re-
quired to achieve deflection, and are positively limited
to deflection about a single axis. In addition, the socket
should have a reinforced overstress prevention wall.

The solution of the problem is provided by the sock-
et according to claim 1. Further developments of the in-
vention are set forth in the subclaims.

The socket of the subject invention includes an
elongated nonconductive housing having opposed lon-
gitudinal ends, longitudinally aligned front and rear walls
extending between the ends, a longitudinally aligned
board engaging face and an opposed longitudinally
aligned mating face. The mating face defines a longitu-
dinally extending slot for receiving an edge of a SIMM
or other such circuit board having conductive regions
along an edge.

A SIMM socket further comprises a pluraiity of elec-
trically conductive temminals. Each terminal preferably
includes a pair of contact beams disposed respectively
on opposite sides of the slot in the SIMM socket housing.
The contact beams are configured to accept the edge
of the SIMM at a first alignment with minimal insertion
force, and to permit rotation of the SIMM into a second
alignment at which the contact beams of the socket elec-
trically contact the discrete conductive edge regions of
the SIMN. Each terminal further includes means for
lockingly retaining the terminal in the housing and board

connection means such as a solder tail disposed to ex-
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the | atch against the housing and the reinforcenent of--the overstress .
prevention post all can be provided i nde- pendent of one-another and on
enmbodi nents where the netal |atch nobunts to the circuit hoard. . T
REPLACEMENTSHEET -24- C ains I

-7 -

tend through a corresponding hole in the circuit board
for electrical connection to discrete circuit means printed
or otherwise disposed on the circuit board. Particularly
effective terminals for SIMM sockets are shown in the
above referenced U.S. Patent No. 4,575,172.

The SIMM socket further comprises means at each
opposed end thereof for accurately positioning and se-
lectively retaining the SIMM in its fully inserted align-
ment. The retaining means at each end of the SIMM
socket preferably comprises a rigid rear wall for defining
a limit to the rotation of the SIMM corresponding to an
alignment for optimum contact between the SIMM and
the terminals of the socket. The rear wall may be sub-
stantially orthogonal to the plane of the circuit board. Al-
ternatively, low profile SIMM sockets may include a rear
wall disposed at an acute angle to the plane of the circuit
board, such as an angle of approximately 20°-25°. Each
rear wall of the SIMM socket may further include a for-
wardly extending projection for engaging a correspond-
ingly dimensioned aperture in the SIMM. The projection
of the rear wall serves to position the SIMM longitudi-
nally within the slot of the socket to ensure accurate
alignment of the terminals with the associated contact
regions along the edge of the SIMM. The projections al-

- so function to prevent the SIMM from being improperly
pulled out of the slot in the socket or unintentionally vi-
brated free of the slot. '

The SIMM socket further comprises metal latches
for retaining the SIMM in the fully inserted alignment ad-
jacent the rear walls of the socket. Preferably each
SIMM socket comprises a pair of latches mounted re-
spectively in proximity to the ends of the SIMM socket
housing. Each latch may be stamped and formed from
a unitary piece of resilient metallic material. The latch
may comprise housing engagement means for lockingly
retaining the latch to corresponding structure on the
housing. In particular, each end of the SIMM socket
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1. A socket having a unitarily nol ded nonconductive housing (160) with an
el ongat e'('j_lgl,gt_,(_lﬁﬁg_-—f-ﬁf-n’ed‘“t herein for receiving an edge of a generally
planar circuit nodule, a.plurality of electrically conductive term nals
(30) nounted in the housing (160) in prox- imty to the slot (166) such
that the nodulée can-be inserted into thg slot in a first alignment with

m nimal insertion force and can be rotated into a second alignnent for
contacting the termnals in the hous- ing, the housing conprising at |east

one rear wall
housing may include latch mounting means unitary
therewith and constructed for locking engagement of the
latch.

Each latch may further include a selectively de-
flectable SIMM engaging means for securely but releas-
ably engaging the SIMM in an alignment corresponding
to full insertion. The SIMM engaging means may define
a selectively deflectable latch arm having: a rearwardly
facing locking surface; a forwardly facing ramped sur-
face for facilitating the automatic deflection thereof in
response to forces exerted by the SIMM during inser-
tion; and a laterally facing actuating surface to enable
deflection of the latch for removing the SIMM from the
socket. The latch arm may be disposed in sliding contact
with one or more surfaces of the SIMM socket to ensure
precise movement of the latch arm in response to inser-
tion forces of the SIMM against the forwardly facing
ramped surface. In a preferred embodiment, as ex-
plained further below, the latch arm may be provided
with a pair of spaced apart surfaces disposed in sliding
engagement with corresponding surfaces on the SIMM
socket. These slidably engageable surfaces of the
SIMM socket and the latch may be aligned orthogonal
to the preferred axis of deflection of the latch. Thus, de-
flection of the latch about the preferred axis is assured
by the slidable engagement of the latch with the corre-
sponding surfaces on the SIMM socket.

Twisting of the latch along its length can be prevent-
ed by increasing the width of the latch. However, a wider
latch may be more difficult to deflect, thereby requiring
greater and potentially damaging forces to be exerted
on and by the SIMM against the ramped face of the latch
during insertion of the SIMM into the SIMM socket. The
forces required to deflect the latch can be maintained at
acceptably low levels by defining a longitudinally ex-
tending slot in the latch arm. Thus, the wider latch arm
prevents twisting, but the slot reduces the amount of
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(170) for defining alimt to the rotation of the nodule in the socket, at
| east one nmetal latch (120) nmounted to said housing (160) "at a housing
engagi ng portion (122) of the latch and conprising adefiectabre Tatch arm
(1 30) cantilevered fromthe housing engaging portion and a |ateh portion
(140) extending unitarily froman end ofgthe latch arn1(13®)_r%nnte from
the housing engagi ng portion (122), the latch portion {140y bei ng
configured to | ockingly Engage a circuit nodule in the second alignnent in

t he housi ng,

metal in the latch arm and thereby facilitates deflection.
In this regard, the latch arm is effectively defined by two
parallel arms extending from the housing engagement
means of the latch to the SIMM engaging means there-
of.

Preferably the latch arm is resiliently deflected dur-
ing mounting of the latch to the SIMM socket housing,
such that the latch arm is preloaded against the housing.
The preloaded condition of the latch arm helps to ensure
accurate positioning of the latch arm and predictable
performance in response to forces exerted thereon dur-
ing either insertion or removal of the SIMM.

The housing of the SIMM socket may comprise
means for preventing overdeflection of the latch that
could permanently deform the metal latch. The means
for preventing overdefiection may define walls disposed
substantially at the extreme longitudinal ends of the
SIMM socket to define limits to the amount of deflection
enabled for the metal latches. The overdeflection pre-
vention wall of the SIMM socket may be reinforced by a
portion of the latch itself. More particularly, the housing
engagement means of the latch may be engageable
with the overstress prevention wall for reinforcing the
overstress prevention wall.

The latch and associated SIMM socket of the sub-
ject invention provides several significant advantages.
In particular, the latch is substantially unbreakable yet
provides desireable deflection characteristics to facili-
tate both insertion and removal of the SIMM. The avail-
able ranges of movement of the latch also can be pos-
itively controlled by guide wall structures unitarily mold-
ed with the SIMM socket housing. The metal of the sub-
ject latch also provides clear visual indication of the
latch, thereby reducing the probability that a user. will
attempt to improperly force the SIMM out of the socket

without first actuating the latch. mhut
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wher ei n sai d AoUsiy-conprises at | east one cantilevered nounting post
{174) having a nd being | ocated adjacent an end of the sl ot

(166); and sai-d netal latch (120) has said housing engag- ing portion (122)
securely nmounted around the cantil evered nounting post (174) of the hous-
ing (160).- 2. A socket as in claim1l _whgrein said housing further conprises
a preload post (186) in spaced relation-

The provision of a separate metal latch also creates
the option for employing a common SIMM socket hous-
ing with different latch configurations depending upon
the dimensions and characteristics of the SIMM being
employed.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a top plan view of a SIMM socket in ac-
cordance with the subject invention.

FIG. 2 is afront elevational view of the SIMM socket
of the subject invention.

FIG. 3is an end elevational view taken from the right

side of FIG. 2.
FIG. 4 is a cross-sectional view taken along line 4-4
in FIG. 2.

FIG. 5 is a top plan view of a portion of the SIMm
socket housing prior to nounting the latch therein.

FIG. 6 is a perspective view, partly in section, show-
ing the latch mounted to the SIMM socket housing.

FIG. 7 is a side elevational view of the SIMM socket
latch shown in FIG. 6.

FIG. 8 is a front elevational view of the latch shown
in FIG. 7. |

FIG. 9 is a top plan view of the latch shown in FIGS.
7 and 8.

FIG. 10 is a side elevational view of an altemative
embodiment of a SIMM socket latch.

FIG. 11 is a rear elevational view of the latch shown
in FIG. 10.

FIG. 12is atop plan view of the latch shown in FIGS.
11 and 11.

FIG. 13 is a top plan view of a portion of a SIMM
socket employing the latch of FIGS. 10-12.

FIG. 14 is a rear elevational view of the SIMM sock-

et shown in FIG. 13.
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ship to said nmounting post (174), said netal latch (120) being |ocated
bet ween sai d nmounting post (174) and said prel oad post ™ (186) and the |atch

por- tion (140) of the metal |atch (120) conprises a™pair—  -25-"0of
opposed parallel surfaces (148, 156) disposed in sliding engagement with the
prel oad post (186) for - 11 - R

FIG. 15is an end elevational view of the SIMM sock-
et shown in FIGS. 13 and 14.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The SIMM socket in accordance with the subject in-
vention is identified generally by the numeral 10in FIGS.
1-4. The SIMM socket 10 includes a unitarily molded
plastic housing 12 of elongated generally rectangular
configuration. The housing 12 includes opposed longi-
tudinal ends 14 and 16, a front face 18, an opposed rear
face20, a bottom 22 and a top 24. The bottom 22 defines
the portion of the SIMM socket housing 12 that will be
mounted adjacent the circuit board. The bottom 22 is
characterized by stand-offs 26 to facilitate soldering,
washing of flux, and/or the application of conformal coat-

_ings. The top 24 of the SIMM socket housing 12 includes
a longitudinally extending slot 28 into which the edge of
the SIMM is insertable. It will be understood that the tern
top and bottom as used herein are provided for refer-

_ence and are not intended to suggest a required gravi-
tational orientation of the SIMM socket 10.

The SIMM socket 10 further includes a plurality of
terminals 30 engaged in the housing 12 at substantially
equally spaced locations along the length thereof. As
shown more clearly in FIG. 4, each terminal 30 includes
a base 32 having mounting means 34 for securely re-
taining the terminal 30 in the housing 12. The terminal
30 further includes a generally C-shaped contact struc-
ture 36 defining contact beams 38 and 40 disposed gen-
erally on opposite sides of the SIMM receiving slot 28
in the housing 12. The contact beams 38 and 40 are of
different respective lengths to facilitate insertion of the
SIMM at a first alignment with minimal insertion forces,
and to permit subsequent rotation of the SIMM into a

Second alignment in which the contact beams 38 and
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controlling deflection of the latch arm (130) and pre- venting | ongitudinal
twisting thereof. 3. A sockét as in clains 1 or 2, wherein said housing
(160) conprises at |east one preload post (186) adjacent an end of the slot
(166) and in spaced relationship to said at | east one nmounting post (174),
said mounting post conprises an overstryess prevention wall; and said latch
portion (140) of said netal |atch (120)

40 exert high normal contact forces against the discrete
tonductive regions along the edge of the SIMM. The ter-
Minal 30 further includes a solder tail 42 extending from
the side of the base 32 opposite the C-shaped contact
structure 36. The solder tail 42 extends from the bottom
22 of the SIMM socket housing 12 for further extension
through a hole in the circuit board (not shown). With ref-
erenceto FIG. 4, a solder tail 42a of an adjacent terminal
30a is offset or staggered to avoid the excessive weak-
ening of the circuit board that would result from a single
linear array of holes therethrough. A more detailed dis-
cussion of a SIMM socket terminal is provided in U.S.
Patent No. 4,575,172.

The SIMM socket housing 12 further includes rear
walls 44 and 46 disposed respectively adjacent the op-
posed longitudinal ends 14 and 16 of the housing 12.
The rear walls 44 and 46 of the SIMM socket 12 depicted
in FIGS. 1-4 are aligned to extend substantially orthog-
onally from the circuit board (not shown) to' which the
SIMM socket 10 is mounted. However, in other embod-
iments a low profile SIMM socket may be provided with
arear wall aligned at an acute angle to the circuit board.
As shown most clearly in FIG. 4, the rear walls 44, 46
broaden to a major dimension at locations closer to the
circuit board to render the rear walls 44, 46 substantially
rigid and inflexible in response to forces exerted as the
SIMM is urged into the socket 10. The rear walls 44, 46
further include a mating face 48, 50 against which the
SIMM is seatable in its fully inserted alignment. Addi-
tionally, the rear walls 44 and 46 are further character-
ized by forwardly extending projections 51 and 52 re-
spectively for engaging correspondingly dimensioned
apertures in the SIMM to both accurately position the
SIMM relatively to the terminals 30 and to prevent im-
proper or unintended withdrawal of the SIMM.

The SIMM socket 10 further includes metal latches
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conprises a stop wall (150) prel oaded against the prel oad—post (186) of the
housi ng, a nodul e engagi ng wall (148) extending generalIy~g£::££9gena+—%ﬂ —
the stop wall (150) and in sliding engagenent with the prel oad pd‘t‘t&S@%TN\‘
wher eby the prel oaded di sposition of the stop wall (150) against the

prel oad post and the sli- dable dispgsipgi @n of the nodul e engagi ng wal |

with the prel oad post ensures accurate align- nment and positioning of the

| at ch portion rel a-

54 and 56 adjacent the opposed ends 14 and 16 respec-
tively. Each latch 54, 56 is stamped and formed from a
unitary piece of metallic material. The metal latch 56 is
illustrated in greater detail in FIGS. 6-9. More particu-
larly, the latch 56 includes a housing engaging portion
58 defined by a pair of opposed generally U-shaped
arms 60 and 62 and a locking tang 64. The arms 60 and
62 are dimensioned to be telescoped over a tapered
support post 66 unitarily moided with the housing 12 ad-
jacent the end 16 thereof. The tapered configuration of
the support post 66 facilitates mounting the latch 56 to
the housing 12. The tang 64 is dimensioned to engage
an opposed surface of the housing 12 adjacent the end
16 thereof to prevent the latch 56 from sliding free of the
housing 12. Thus, the metal latch 56 is frictionally re-
tained and positively positioned by the arms 60 and 62
thereof, with the tang 64 providing redundant locking re-
tention of the latch 56 to the housing 12.

The metal latch 56 further provides board engaging
means, which in this embodiment defines a pair of re-
siliently deflectable board engaging arms 67 and 68
which_pass through an aperture 70 in the housing 12.
The arms 67 and 68 include lower ramped surfaces 69
and 71 respectively which generate an inward collaps-
ing of the arms 67 and 68 in response to forces exerted
as the arms 67 and 68 are urged into an appropriately
dimensioned mounting aperture on the circuit board.
The arms 67 and 68 further include locking surfaces 72
and 74 respectively for engaging the surface of the cir-
cuit board opposite the surface thereof on which the
housing 12 is positioned. The length of each arm 67 and
68 is determined by the thickness of the circuit board.
With this construction, the housing engaging portion 58
of the metal latch 56 is operative to securely engage the
latch to the housing 12, while the board engaging arms

67 and 68 are operative to securely retain both the latch .
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tive to the circuit nodule. 4. A socket as in one of clains 1 to 3 wherein
the latch arm (130) conprisés a pair of spaced apart parallel beans

(134, 136), the di mensions—ef--the beans and the spaci ng t herebet ween bei ng
sel ected for pre- venting twisting of the latch armand controlling forc-
es required to deflect the latch arm. 54 A socket as in claim4 wherein
said U shaped arns (124,126) are dinensioned so as to be force fit around
said nounting post (174).

56 and the entire housing 12 to the circuit board and
may form a more permanent electrical connection to a
ground circuit with the application of solder between the
board and engaging arms 67 and 68. This redundant
mounting construction more positively ensures the pre-
ferred alignment of the latch 56 to the SIMM. Further-
more, as noted above, the metal board engaging arms
67 and 68 are not subject to breakage during shipment,
handling or mounting to a circuit board, as had occurred
with prior art circuits relying entirely upon plastic mount-
ing means.

The metal latch 56 further comprises a resiliently
deflectable SIMM engaging latch arm 76 which is can-
tilevered upwardly from the housing engaging portion
58. A notch 77 at the interface of the SIMM engaging
latch arm 76 and the housing engaging portion 58 de-
fines a depth selected in accordance with the preferred
resiliency for the arm 76. The latch arm 76 is defined by
a stop wall 78 for engaging a corresponding stop wall
80 unitarily molded with the housing 12 to limit and pos-
itively define the range of movement of the SIMM en-
gaging latch arm 76 toward the SIMM. Thus, the SIMM
engaging latch arm 76 will not exert unintended forces
on side edges of the SIMM. The latch arm 76 further
includes a SIMM engaging locking wall 82 for engaging
a planar surface of the SIMM opposite the rear wall 46
of the housing 12. The SIMM engaging wall 82 and the
stop wall 78 of the latch arm 76 are substantially orthog-
onally aligned to one another. Additionally, the SIMM en-
gaging wall 82 is aligned to be substantially parallel and
in face-to-face relationship with a SIMM mounted in the
socket 10.

The latch arm 76 is further characterized by an in-

~ clined camming wall 84 which is aligned to the SIMM
engaging wall 82 at an angle “a" of approximately 45°.
As the SIMM is rotated into its inserted alignment, the
rear face of the SIMM will engage the cam surface 84
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- 26 - 6. A socket as-in one of claims 1 to 5 wherein said netal |atch
{120) further conprises-a guirde wall (156) disposed in spaced parallel
rel ationship to the nodul e engaging wall (148), the guide wall being

di sposed in sliding engagenent with a surface of the prel oad post (186),
wher eby t he §lidable dispo-. - 15 -

of the latch arm 76 to generate ramping forces for urging
the'beam 76 outwardly as indicated by arrow “b" in FIG.
6 for permitting full insertion of the SIMM. The move-
ment of the SIMM in the direction indicated by arrow “b"
is guided by slidable movement of the SIMM engaging
wall 82 along the front face 86 of the stop wall 80 on the
housing 12.

~ The SIMM engaging latch arm 76 terminates at ac-
tuator 88 which extends generally parallel to the stop
wall 78 of the latch arm 76. The actuator 88 is dimen-
sioned to facilitate engagement by the thurmb or forefin.
ger of a user to urge the SIMM engaging iatch arm 76
in the direction indicated by arrow "b" tc facilitate the
intentional release and removal of the SiMM from the
socket 10. The metal latch 56 as iliustratec in FIGS, 7.g
is formed to require an initial biasing durnng Mounting
into the housing 12 to preload the latch arm 76 and to
thereby achieve normal preload forces between the stop
wall 78 of the metal latch 56 and the corresoonding stop
wall 80 of the housing 12. This preload is achieved by
movement of the SIMM engaging latch arm 76 through
approximately 20° to ensure accurate posizioning of the
SIMM engaging wall 82 after repeated uses of the metaj
latch 56.

Movement of the SIMM engaging latcn arm 76 in a
direction other than that indicated by arrcw "b* is pre-
vented by both the forward face 86 of the stop wall 80
on the housing 12 and by a positioning wall 90. More
particularly, the positioning wall 90 is unitarily formed as
part of the rigid support post 66 and is beneath the ac-
tuator 88 and forward of the SIMM engaging latch arm
76. The positioning wall 90 prevents a forward rotation
of the SIMM engaging latch arm 76 that could occur in
response to improperly applied forces.

To prevent overdeflection of the SIMM engaging
latch arm 76 in direction "b*, the housing 12 further is

provided with an overdeflection prevention wall 92 dis-
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sition of the guide wall (156) and the nodul e engag- ing wall (148) w.th
the preload post (186) substan- tially prevents tw sting-of the latch arm
and controls deflection thereof. 7. A socket as in one—of-ctaims 1 to 6
wherein the hous- ing engaging portion (122) conprises a pair of op- posed
U-shaped arnms (124, 126) di nensi oned forygecurely engagi ng the nounting post
(174) of the housing. 8. A socket as in one of clains 1 to 7 wherein the

posed rigidly at the ends 14, 16 of the housing 12. The
overdeflection prevention wall 92 is disposed and
aligned to permit sufficient deflection of the SIMM en-
gaging latch arm 76 to permit insertion or removal of the
SIMM, but to contact the SIMM engaging latch arm 76
for preventing excessive and potentially damaging rota-
tion thereof. '

The metal latch 56 is mounted to the housing 12 by
merely urging the board engaging arms 67 and 68
through the aperture 70 in the housing 12, and by simul-
taneously urging the U-shaped arms 60 and 62 over the
tapered support post 66 of the housing 12. The frictional
forces between the U-shaped arms 60 and 62 and the
support post 60 gradually increase as the latch 56 is
urged downwardly onto the housing in view of the ta-
pered configuration of the support post 66. Additional
positive locking engagement of the latch 56 to the hous-
ing 12 is achieved by the tang 64. In this fully seated
position, as illustrated most clearly in FIGS. 3and 4, the
deflectable board engaging arms 67 and 68 extend from
the bottom face 22 of the housing 12. The entire socket
10 then can be mounted to a circuit board by merely
urging the board engaging arms 67 and 68 into a corre-
spondingly dimensioned mounting aperture in the circuit
board. Movement of the SIMM engaging beam 76 is ac-
curately controlled by the unitarily molded plastic struc-
ture at the ends 14 and 16 of the housing 12. In partic-
ular, inward movement of the SIMM engaging latch arm
76 toward the opposed end of the socket 10 is prevented

~ by the stop wall 80. Rearward movement of the SIMM
engaging latch arm 78 is prevented by direct contactbe-
tween the SIMM engaging wall 82 of the latch arm 76
and the front face 86 of the stop wall 80. Forward de-
flection of the SIMM engaging latch arm 76 is prevented
by the positioning wall 90 of the support post 66. Finally,
the necessary deflection of the SIMM engaging beam

76 in direction "b* is carefully controlled by the overde-
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mounting post (174) includes an alignnent block (i 76) on a side thereof
opposite said slot (166), the housing engagi ng portion (122). of the netal

| atch (120) being configured to engage the alignment block (176) of the
nounting post to ensure proper alignnment of the netal latch on the nounting
post. 9. A socket as in one of claims_1440_8 wherein the nounting post
(174) conprises at |east one under- cut portion (182,184) defining a

| ocki ng shoul der, the housing engagi ng portion (122) of the netal

flection prevention wall 92.

An alternative embodiment of the metal latch is
identified generally by the numeral 120 in FIGS. 10-14.
As in the previously described embodiment, the metal
latch 120 is stamped and formed from a unitary piece of
resilient metal. The latch 120 is stamped and formed to
comprise a housing engaging portion 122 which defines
one longitudinal end of the latch 120. The housing en-
gaging portion 122 comprises a planar central root 123
from which front and rear generally U-shaped arms 124
and 126 extend. In this context, the terms "front* and
"rear” relate to rotation of the SIMM in a rearward direc-
tion for mating with the housing as explained below. Por-
tions of the latch arm 124 and 126 opposite the root 123
are spaced from one another, to receive a portion of the
housing therebetween, as explained further below.

Unlike the previously described embodiment, the
latch 120 is not provided with a stamped and formed
tang to engage the housing. Rather, the U-shaped arms
124 and 126 are stamped to define top edges 127 and
128 which will lockingly engage shoulders formed on the
SIMM housing as explained further below. It will also be
noted, that the latch 120, unlike the latches described
in the previous embodiments, does nat include separate
board mounting means. Rather, the edges 127 and 128
of the latch 120 will be securely and lockingly engaged
to the housing and the housing will be independently
lockingly mounted to a printed circuit board. |

The metal latch 120 further comprises a resiliently
deflectable SIMM engaging latch arm 130 of width “c*
which is cantilevered from the root 123 of the housing
engaging portion 122. A longitudinally extending slot
132 of width "d" extends substantiaily the entire length
of the latch arm 130. Thus, the latch arm 130 effectively
defines first and second spaced apart generally parallel

"m&&ﬁemmmNMMSMﬂ
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| atch conprising at |east one edge (127,128) dis- posed and di mensioned to
1l ockingly engage the | ocking shoul der of the nounting post-(174) for-se--

curely locking the netal |atch to the housing. 27 W CtAHM—+— A _.
socket havi ng a unitarily nol ded : ‘ _
- 18 -

beams 134 and 136 respectively each of which is can-
tilevered from the root 123. The width “d" of the slot 132
is selected in accordance with the specified and/or de-
sired deflection force for the latch arm 130. In particular,
a latch arm 130 having a slot 132 of wider dimensions
"d" will be easier to deflect than a latch arm 130 having
a very narrow slot 132 or a latch arm 130 with no slot
132. Thus, the width dimensions “d" of the slot 132 are
selected in accordance with the type of metal from which
the latch 120 is formed, the thickness of the metal, the
length of the latch arm 130 and various parameters re-
lating to the SIMM, including its dimensions and
strength. The two generally parallel spaced apart de-
flectable beams 134 and 136 comprising the latch arm
130 are effective in resisting longitudinal twisting of the
latch arm 130 and in preventing rotation of the latch arm
130 about an axis extending orthogonal to the plane of
the metal from which the latch 120 is stamped and
formed. Consequently secure retention of a SIMM can
be achieved without requiring excessively high deflec-
tion forces. Furthermore,the resistance to twisting and
other unwanted bending ensures a long life for the latch
120.

With reference to FIG. 11, it will be noted that the
latch arm 130 is formed to be in nonplanar alignment
with the root 123 of the housing engaging portion 122.
Furthermore, the latch arm 130 extends to a side of the
planar root direction opposite from the formed configu-
ration of the U-shaped arms 124 and 126. As will be ex-
plained further below, this particular configuration of the
latch 120 enables the housing engagement portion 122
of the latch 120 to perform a reinforcing function on the
overstress prevention wall of the housing, and enables
the latch arm 130 to be preloaded against the housing.

The end of the latch 120 remote from the housing
engaging portion 122 defines a SIMM'engaging portion

identified generally by the numeral 140. The SIMM en-
' This is the replacement sheet
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nonconducti ve housi ng (160) with an elongated slot (166) forned therein for
receiving an edge of a generally planar circuit modue—a-plurality of _

el ectrically conductive termnals (30) nmounted in the housing (160) in
proximty to the slot (166) such that the nodul e can be'inserted into the
slot in a first alignment with ninimal ggisertion force’ arid can be rotated
into a second alignnment for contacting the termnals in the housing, the
housi ng conprising at |east one rear wall (170) for defining a limt to the

rotation of the nodule in the

gaging portion 140 includes a generally planar latch
support wall 142 which extends unitarily from the latch
arm 130 and transversely therefrom in a generally for-
ward direction. An actuator wall 144 extends unitarily
from the latch support wall and is formed to lie substan-
tially in face-to-face abutting relationship to the latch
support wall 142. The actuator wall 144 is dimensioned
to be readily engaged by a thumb or forefinger to deflect
the latch arm 130 for removing a SIMM. A camming wall
146 extends unitarily from the actuator wall 144 and is
aligned thereto at an acute angle. The camming wall 146
performs a function similar to the camming wall 84 of
the first embodiment described above. Forces of the
SIMM on the camming wall 146 will generate deflection
of the latch amm 130 and the SIMM engaging portion 140
extending therefrom.

A SIMM engaging wall 148 extends unitarily from
the camming wall 146 orthogonally back toward the
latch support wall 142. The SIMM engaging wall 148 is
disposed and dimensioned to engage the SIMM upon
complete rotation of the SIMM into the fully seated align-
ment in the housing. A stop wall 150 extends unitarily
from the SIMM engaging wall 148 and generally orthog-

~ onal thereto. More particularly, the stop wall 150 is dis-
posed substantially in face-to-face engagement with the
latch support wall 142. The stop wall 150 is generally
comparable to the stop wall 78 of the first embodiment, -
and will be preloaded against a corresponding stop wall
on the housing as explained further below. A locking tab
152 extends unitarily from a portion of the stop wall 150
and engages the rear edge 154 of the latch support wall
142. The rear edge 154 defines the portion of the latch
support wall 142 opposite the articulation between the
latch support wall 142 and the actuator wall 144. The
locking tab 152 ensures support for the SIMM. engaging

wall 148 and the camming wall 146 in response to forces
" This is the replacement shesl
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socket, a_netal -tatch ( }--mounted to said housing (160) at a housing
engagi ng i 22) of the latch and conprising a deflectable |atch arm
(130) cantilevered fromthe housing engaging portion and a |latch portion
(140) extending unitarily froman end of the latch arm (130) renpote from

t he housing engaging portion (122), thegpatch portion (140) being
configured to lockingly engage a circuit nodule in the second alignnment in
t he housi ng, characterized in that: said housing conprising at |east one
nount i ng post

exerted on a fully seated SIMM. More particularly, an
improper attempt to remove a SIMM by rotating the
SIMM against the SIMM engaging wall 148 will be re-
sisted by the locking tab, thereby ensuring that the
SIMM engaging wall 148 and the camming wall 146 do
not deform in response to such forces. A guide wall 156
also extends unitarily from the stop wall 150, but in a
direction opposite the locking tab 152. The guide wall

.-156 is parallel to the SIMM engaging wall 148, and is
disposed and dimensioned to slidably engage a corre-
sponding guide wall on the SIMM housing, as explained
further below, to prevent twisting or unintended defor-
mation of the latch 120.

Turning to FIGS. 13-15, the latch 120 is mountable
to a SIMM housing 160. More particularly, the housing
160 is an elongated structure similar to the housing 10
described and illustrated above. However, the housing
160 is of low profile construction and is configured such
that the SIMM mounted therein will be aligned at an
acute angle to the printed circuit board on which the
housing 160 is mounted. In particular, the housing 160
includes a bottom face 162 for mounting on a circuit
board, an opposed top mating face 164 with a SIMM
receiving slot 166 extending therein. A front face 168
and a rear face 170 each extend between the bottom
and top faces 162 and 164 respectively. The rear face
170 defines the portion of the SIMM housing 160 toward
which the SIMM is rotated during mating in the slot 166
of the housing 160. '

The SIMM housing 160 further includes a pair of op-
posed longitudinal ends, a first of which is illustrated in
FIGS. 13-15 and is identified generally by the numeral
172. A mounting post 174 is generally adjacent the first
end 172 and extends angularly from the top face 164
generally toward the rear face 170. The mounting post
174 is characterized by an alignment block 176 on the
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(174) -adj acent an end of the slot (166); and said netal |atch (120). -haw ng
.sai d housi ng engagi ng portion (122) securely nounted around the mpunting.
post (174) of the housin (160). 2. A socket as in claim1 wherein said
housing further conprises a preload post (186) in spaced:iretationship
to said nmounting post (174), said metakql atch (120) being-located between
sai d nounting post (174) and said preload post (186) and the latch portion
(140) of the metal latch (120) conprises a pair of

side thereof defining the first end 172 of the housing 160.
The alignment block 176 is dimensioned to fit between
the spaced apart edges of the U-shaped arms 124 and
126. The alignment block 176 ensures proper polarity
and alignment of the latch 120 thereon and prevents the
latch 120 from being fully seated in a reversed align-
ment. The mounting post 174 is further characterized by
undercut portions 178 and 180 on opposite respective
sides of the alignment block 176. The undercut portions
178 and 180 define shoulders 182 and 184 respectively
for engaging the top edges 127 and 128 of the U-shaped
arms 124 and 126 upon full seating of the latch 120 on
the mounting post 174.

In the fully seated position of the latch 120 on the
housing 160, the mounting post 174 is disposed inter-
mediate the latch arm 130 and the end 172 of the hous-
ing 160. Thus, the mounting post 174 also functions as
an overstress prevention wall by limiting the deflection
of the latch arm 130 toward the end 172 of the housing
160. The ability of the mounting post 174 to prevent
overstress is enhanced by the U-shaped arms 124 and
126 of the latch 120 which reinforce the mounting post
174 in addition to providing the mounting means for the
latch 120.

The housing 160 further comprises a preload post
186 in generally parallel spaced relationship to the
mounting post 174. The distance between the mounting
post 174 and the preload post 186 is selected to permit
the latch arm 130 to be slid therebetween. Additionally,
the relative alignment of the latch arm 130 and the dis-
positions of the mounting post 174 and the preload post
186 are selected such that the latch arm 130 is deflected
by and preloaded against the preload post 186. Further-
more, the distance between the mounting post 174 and
the preload post 186 is selected to permit sufficient de-
flection of the latch arm 130 away from the preload post-
186 and toward the mounting post 174 to enable rotation
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oppdsed paral l el surfaces (148, 156) disposed in sliding engagenent with the

prel oad post (186) for controlling deflection_of _the latch arm (130)
and preventing 28 longitudinal twisting thereof. 3. A socket as in
claim1 wherein the mounting post (174) includes an allgnnent bl ock (176)
on a side - 22 -

of a SIMM into proper alignment in the mating slot 166
of the housing 160. As noted above, the mounting post
174 prevents overdeflection of the latch arm 130.

The preload post 186 is further characterized by an
undercut 188 and a shoulder 190 which are disposed to
lockingly engage the top edge 127 of the front U-shaped
arm 124. Thus, the latch 120 is redundantly locked on
the housing 160 by engagement of the top edge 127
with both the shoulders 182 and 190 of the housing 160
and the engagement of the top edge 128 with the shoul-
der 184.

As shown most clearly in FIG. 14, the SIMM engag-
ing wall 148 of the latch 120 extends away from the first
end 172 of the housing 160 and beyond the preload post
186. However, the SIMM engaging wall is disposed to
be in sliding engagement with the forwardly and upward-
ly facing surface 192 of the preload post 186. With fur-
ther reference to FIG. 18, the guide wall 156 of the latch
120 is disposed in sliding engagement with the down-
wardly and rearwardly facing surface 194 of the preload
post 186. With this construction, the deflection of the
latch arm 130 away from the preload post 186 is posi-
tively limited to rotation about an axis disposed in the
plane of the latch arm 130 and generally orthogonal to
the length thereof. In this regard, the sliding engage-
ment of the SIMM engaging wall 148 with the forward -
face 192 of the preload post 186 prevents the latch arm
130 from deflecting downwardly or rearwardly in re-
sponse to forces exerted on the cam wall 146 by a
SIMM. Similarly; the sliding engagement of the guide
wall 156 against the downward rear face 194 of the
preload post 186 prevents the latch arm 130 from de-
flecting upwardly and forwardly in response toforces ex-
erted by an attempt to remove a SIMM without first de-
flecting the latch arm 130 toward the mounting post 174.
Additionally, this sliding engagement of the SIMM en-
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t hereof opposite said slot (166), the housing engaging portion (122) of the
metal | atch (120 bernmg confi gured to engage t he—at+gnrent-—bl oek (176) of
t he mount iffg RO t o €nisure proper alignnent of the netal latch on

17
t he nounti asﬁ n% ; %:oc_ket as in claim1l wherein the nounting post
(174) com I |
| ocki ng sh !

t one undercutgpartion (182,184) defining a
(120) conprising at | east one edge (127, 128) disposed and

sing engagi ng portion (122) of the netal |atch

gaging wall 148 with the face 192 of the preload post
186 and the sliding engagement of the guide wall 156
with the face 194 of the preload post 186 prevents twist-
ing of the latch arm 130. Twisting is further prevented
by the above described slotted construction of the latch
arm 130.

While the invention has been described with re-
spect to certain preferred embodiments, it is apparent
that various changes can be made without departing
from the scope of the invention as defined by the ap-
pended claims. For example, the slotted latch arm con-
struction, the reinforced latch, the sliding movement of
the latch against the housing and the reinforcement of
the overstress prevention post all can be provided inde-
pendent of one another and on embodiments where the
metal latch mounts to the circuit board.

Claims

1. A socket having a unitarily molded nonconductive
housing (160) with an elongated slot (166) formed
therein for receiving an edge of a generally planar
circuit module, a plurality of electrically conductive
terminals (30) mounted in the housing (160) in prox-
imity to the slot (166) such that the module can be
inserted into the slot in afirst alignment with minimal
insertion force and can be rotated into a second
alignment for contacting the terminals in the hous-
ing, the housing comprising at least one rear wall
(170) for defining a limit to the rotation of the module
in the socket, at least one metal latch (120) mounted
to said housing (160) at a housing engaging portion
(122) of the latch and comprising a deflectable latch
arm (130) cantilevered from the housing engaging
portion and a latch portion (140) extending unitarily
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di mensi oned to | ockingly engage the |ocking shaoulder of the mounting post

for securely locking the netal latch to the hostsli SH2 ICK as in
claim 1 wherei-n—the-housing-engagi ng portion (’ 'f@ o FT}E%S&% i

opposed U sha ' ) di rrerﬁ oned fu 8 g the
nount i ng post mﬁm‘mﬁl@mﬁﬂl ng. 6. A socket as in claim1 wherein the
| atch arm (130) '« & pal'r of spaced apart parallel beams (134, 136),

t he di mensi ons of the beans and the spacing

gaging wall 148 with the face 192 of the preload post
186 and the sliding engagement of the guide wall 156
with the face 194 of the preload post 186 prevents twist-
ing of the latch arm 130. Twisting is further prevented
by the above described slotted construction of the latch
arm 130. :

While the invention has been described with re-
spect to certain preferred embodiments, it is apparent
that various changes can be made without departing
from the scope of the invention as defined by the ap-
pended claims. For example, the slotted latch arm con-
struction, the reinforced latch, the sliding movement of
the latch against the housing and the reinforcement of
the overstress prevention post all can be provided inde-
pendent of one another and on embodiments where the
metal latch mounts to the circuit board. '

Claims

1. A socket having a unitarily molded nonconductive
housing (160) with an elongated slot (166) formed
therein for receiving an edge of a generally planar
circuit module, a plurality of electrically conductive
terminals (30) mounted in the housing (160) in prox-
imity to the slot (166) such that the module can be
inserted into the slot in a first alignment with minimal
insertion force and can be rotated into a-second
alignment for contacting the terminals in the hous-
ing, the housing comprising at least one rear wall
(170) for defining a limit to the rotation of the module
inthe socket, at least one metal latch {120) mounted
to said housing (160) at a housing engaging portion
(122) of the latch and comprising a deflectable latch
arm (130) cantilevered from the housing engaging
portion and a latch portion (140) extending unitarily
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therebetmeen—be4ng_seLected for preventing tw'sting of the |atch arm and
controlling forces required to deflect the | at £

claimb5s mher
force fit ar

t hereof opposite said slot (166), the housing engagi ng portion
nmetal |atch (120) being configured

from an end of the latch arm (130) remote from the
housing engaging portion (122), the latch portion
(140) being configured to lockingly Engage a circuit
module in the second alignment in the housing,

wherein said housing comprises at least one
cantilevered mounting post (174) having a free
end and being located adjacent an end of the
slot (166); and

said metal latch (120) has said housing engag-
ing portion (122) securely mounted around the
cantilevered mounting post (174) of the hous-
ing (160).

A socket as in claim 1 wherein said housing further
comprises a preload post (186) in spaced relation-
ship to said mounting post (174), said metal latch
(120) being located between said mounting post
(174) and said preload post (186) and the latch por-
tion (140) of the metal latch (120) comprises a pair
of opposed parallel surfaces (148,156) disposed in
sliding engagement with the preload post (186) for
controlling deflection of the latch arm (130) and pre-
venting longitudinal twisting thereof.

3. Asocket as in claims 1 or 2,

wherein said housing (160) comprises at least
one preload post (186) adjacent an end of the
slot (166) and in spaced relationship to said at
least one mounting post (174), said mounting
post comprises an overstress prevention wall;

and

said latch portion (140) of said metal latch (120)
comprises a stop wall (150) preloaded against
the preload post (186) of the housing, a module
engaging wall (148) extending generally or-

een a§e(aC t as in
i, L

wherein the nDuntlng post® (174) includeg an ali

76T'on a side
(122) of the
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to .engage the alignnment block (176) of the nounting-pest- (174) to ensure

proper alignnent of the nmetal_latch on 29 the m)untl Ng B0SIRepflced A

socket as in claim5 wherein thedn})untl ng p?)st . LOLE??‘];

one undercut p “ “ ] 1 efining a | oc | “n“
TR << e

thogonal to the stop wall (150) and in sliding
engagement with the preload post (186),
whereby the preloaded disposition of the stop
wall (150) against the preload post and the sli-
dable disposition of the module engaging wall
with the preload post ensures accurate align-
ment and positioning of the latch portion rela-
tive to the circuit module.

4. Asocket as in one of claims 1 to 3 wherein the latch
am (130) comprises a pair of spaced apart parallel
beams (134,136), the dimensions of the beams and
the spacing therebetween being selected for pre-
venting twisting of the latch arm and controlling forc-
es required to deflect the latch arm.

5. Asocket as in claim 4 wherein said U-shaped arms
(124,126) are dimensioned so as to be force fit
around said mounting post (174).

6. A socket as in one of claims 1 to 5 wherein said
metal latch (120) further comprises a guide wall
(156) disposed in spaced parallel relationship to the
module engaging wall (148), the guide wall being
disposed in sliding engagement with a surface of
the preload post (186), whereby the slidable dispo-
sition of the guide wall (156) and the module engag-
ing wall (148) with the preload post (186) substan-
tially prevents twisting of the latch arm and controls
deflection thereof.

7. Asocket as in one of claims 1 to 6 wherein the hous-
ing engaging portion (122) comprises a pair of op-
posed U-shaped arms (124,126) dimensioned for

securely engaging the mounting post (174) of the
housing. This is the replacement sheet
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engéging portion (122) of the netal l|atch conprising at |east one edge

(177, 128) disposed and di nensioned to | ockingly engage the | ocking shoul der
| [ usi ng.

of the nounti.ng-post.for_ secune}y | ocki ng the nﬁ&@k:&ékﬁh—#e—;hp_h

10. A socket havi ng ‘unitarily nol dedl NQIGEHERTOIAS BEBRUSI Ng
(160) with an IMHm"jmﬁ" 66) faq ngd thereiln forreecatEDNg arlf edge of
a generally pl ile, a plurality & uctive

termnals (30) ount &d "n the housi ng (160) in

8. A socket as in one of claims 1 to 7 wherein the
mounting post (174) includes an alignment block
(176) on a side thereof opposite said slot (166), the
housing engaging portion (122) of the metal latch
(120) being configured to engage the alignment
block (178) of the mounting post to ensure proper
alignment of the metal latch on the mounting post.

9. A socket as in one of claims 1 to 8 wherein the
mounting post (174) comprises at least one under-
cut portion (182,184) defining a locking shoulder,
the housing engaging portion (122) of the metal
latch comprising at least one edge (127,128) dis-
posed and dimensioned to lockingly engage the
locking shoulder of the mounting post (174) for se-
curely locking the metal latch to the housing.
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proximty to the slot (166) such that the nodule can be inserted into the
slot in the first alignnment with mninmal insertion force and can be rotated
into a second alignment for contacting the termnals in the housing, the
housi ng conprising at |east one rear wall (170) for defining alimt to the
rotation of the nodule in the socket,. @metal |latch (120) nounted to said
housi ng at a housing engaging portion (122) of said Ilatch and
conprising a latch arm (130) deflectably cantilevered fromthe housing

engagi ng portim a latch portion

Metal Latch for SIMM Socket

A SIMM socket with a metal latch (120) for retaining
a SIMM therein is provided. The socket includes a
housing (160) having a SIMM receiving slot (166) and a
Plurality of terminals (30) with contact beams extending
into the slot. The SIMM is inserted into the slot in a
first angqular alignment with minimal insertion forces,
and is rotted into a second aligrment for achieving high
quality electrical connection with the contact beams of
the respective terminals. A metal latch (120) is
provided for releasably retaining the SIMM in the
preferred angular alignment within the socket. The latch
is stamped and formed from a unitary piece of metallic
material and includes a housing engaging portion (122)
mounted .arcund a mounting post (174) of the housing and
a deflectable SIMM 'engaging portion (130). The housing
includes walls for controlling the types and ranges of
deflection that are permitted for the STMM engaging
portion.
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(140) on an end of the latch arm (130) renote fromthe housi ng engagi ng
portion, characterized in that: said housing (160) conprising at |east one
prel oad post (186) adjacent an end of the slot (166) and at |east one
mounting post (174) in spaced relationship to the prel oad post, said
nmounting post conprising an overstress prevention wall; and said netal
latch (120) having a housing engagi ng_pertion (122) securely nmounted around
the nounting post, the latch portion conprising a stop wall (150) prel oaded
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agai nst the preload post (186) of the housing, and a 30 nodul e engagi ng
wal | (148) extending generally orthogonal to the stop wall (150) and in
sliding engagenent with the prel oad post (186), whereby the prel oaded

di sposition of the stop wall (150) against the preload post and the
slidabl e disposition of the nodule engaging wall with the
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prel oad post ensures accurate alignment and positioning of the latch
portion relative to the circuit nodule. 11. A socket as in claim10 wherein
said netal latch (120) further conprises a guide wall (156) disposed in
spaced parallel relationship to the nodul e engaging wall (148), the guide
wal I being disposed in sliding engagenent with a surface of the prel oad
post (186), whereby the slidable dispasiticon of the guide wall (156) and

t he nodul e engaging wall (148) with the prel oad post (186) substantially
prevents twi sting of the l-atch arm
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and controls deflection thereof. 12. A socket as in claim 10 wherein the
housi ng engagi ng portion (122) conprises a pair of opposed U shaped arns
(124, 126) dinensioned for securely engagi ng the nmounting post (174) of the
housi ng. 13. A socket as in claim12 wherein the nmounting pos (174) t

I ncludes an alignment block (176) on a side thereof opposite said slot
(166), the housing engaging portion (123) _of the metal latch (120) being
configured to engage the alignnent block (176) of the nounting post

This is the replacement sheet

Sheet Has Been Replaced Date: 2 1 AUG 1997
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to ensure proper alignnment of the netal latch on the nounting post. 14. A
socket as in claim 12 wherein the nounting post (174) conpri ses at | east
one undercut portion (182,184) defining a | ocking shoul der, the housing
engagi ng portion (122) of the nmetal latch conprising at | east one edge
(127, 128) disposed and di nensioned to | ockingly engage the | ocking the
netal latch to the housing. -5 -
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gaging wall 148 with the face 192 of the preload post
186 and the sliding engagement of the guide wall 156
with the face 194 of the preload post 186 prevents twist-
ing of the latch arm 130. Twisting is further prevented
by the above described slotted construction of the latch
arm 130. |

While the invention has been described with re-
spect to certain preferred embodiments, it is apparent
that various changes can be made without departing
from the scope of the invention as defined by the ap-
pended claims. Far example, the slotted latch arm con-
struction, the reinforced latch, the sliding movement of
the latch against the housing and the reinforcement of
the overstress prevention post all can be provided inde-
pendent of one another and on embodiments where the
metal latch mounts to the circuit board.
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Claims

1. A socket having a unitarily molded nonconductive
housing (160) with an elongated slot (168) formed
therein for receiving an edge of a generally planar
circuit module, a plurality of electrically conductive
terminals (30) mounted in the housing (160) in prox-
imity to the slot (166) such that the module can be

~ inserted into the slot in a first alignment with minimal
insertion force and can be rotated into a second
alignment for contacting the terminals in the hous-
ing, the housing comprising at least one rear wall
(170) for defining a limit to the rotation of the module
in the socket, at least one metal latch (120) mounted
to said housing (160) at a housing engaging portion
(122) of the latch and comprising a deflectable latch
arm (130) cantilevered from the housing engaging
portion and a latch portion (140) extending unitarily
from an end of the latch arm (130) remote from the
housing engaging portion (122), the latch portion
(140) being configured to lockingly Engage a circuit
module in the second alignment in the housing,

wherein said housing comprises at least one
cantilevered mounting post (174) having a free
end and being located adjacent an end of the
slot (166); and

said metal latch (120) has said housing engag-
ing portion (122) securely mounted around the
cantilevered mounting post (174) of the hous-
ing (180).

2. A socket as in claim 1 wherein said housing further
comprises a preload post (186) in spaced relation-
ship to said mounting post (174), said metal latch
(120) being located between said mounting post
(174) and said preload post (186) and the latch por-

Ly
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of opposed parallel surfaces (148,156) disposed in

sliding engagement with the preload post (186) for
controlling deflection of the latch arm (130) and pre-
venting longitudinal twisting thereof.

A socket as in claims 1 or 2,

wherein said housing (160) comprises at least
one preload post (186) adjacent an end of the
slot (166) and in spaced relationship to said at
" least one mounting post (174), said mounting
post comprises an overstress prevention wall;
and S
said latch portion (140) of said metal latch (120)
comprises a stop wall (150) preloaded against
the preload post (186) of the housing, a module
engaging wall (148) extending generally or-
thogonal to the stop wall (150) and in sliding
engagement with the preload post (186),
. Whereby the preloaded disposition of the stop
wall (150) against the preload post and the sli-
dable disposition of the module engaging wall
with the preload post ensures accurate align-
ment and positioning of the latch portion rela-
tive to the circuit module.

A socket as in one of claims 1 to 3 wherein the latch
armm (130) comprises a pair of spaced apart parallel
beams (134,136), the dimensions of the beams and
the spacing therebetween being selected for pre-
venting twisting of the latch arm and contro!llng forc-
es required to deflect the latch arm.

A socket as in claim 4 wherein said U-shaped arms
(124,126) are dimensioned so as to be force fit
around said mounting post (174).

* c L L *
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A socket as in one of claims 1 td 5 wherein said
metal latch (120) further comprises a guide wall
' (156) disposed in spaced parallel relationship to the
module engaging wall (148), the guide wall being
.disposed in sliding engagement with a surface of
the preload post (186), whereby the slidable dispo-
sition of the guide wall (156) and the module engag-
ing wall (148) with the preload post (186) substan-
tially prevents twisting of the latch arm and controls
deflection thereof.

A socket as in one of claims 1 to 6 wherein the hous-
ing engaging portion (122) comprises a pair of op-
posed U-shaped arms (124,126) dimensioned for
securely engaging the mounting post (174) of the

1

A socket as in one of claims 1 to 7 wherein the
mounting post :(174) includes an alignment block
(176) on a side thereof opposite said slot (166), the
housing engaging portion (122) of the metal latch
(120) being configured to engage the alignment
block (176) of the mounting post to ensure proper
alignment of the metal latch on the mounting post.

A socket as in one of claims 1 to 8 wherein the
mounting post (174) comprises at least one under-
cut portion (182,184) defining a locking shoulder,
the housing engaging portion (122) of the metal
latch comprising at least one edge (127,128) dis-
posed and dimensioned to lockingly engage the
locking shoulder of the mounting post (174) for se-
curely locking the metal latch to the housing.
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