
OF Telecommunications equipment, computers and other electrical apparatus
comprise arrays of interconnected 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 theeon.   This active
circuitry on some of the circuit board  is elec- trically connected to
conductive regions along one edge of the planar substrate to enable
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 (single 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 SIMM, while the corresponding socket will be referred to as a
SIMM socket. This terminology is intended to encompass all such edge
connectors and the bards engageable therewith. 



The prior art SIMM socket 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 edge 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 SIMM may be removed if any of the many circuits
thereon fail or to facilitate trouble-shooting elsewhere in 



the electrical apparatus. Prior art SIMM sockets merely relied upon gener-
ally linear pushing and pulling of the SIMM  into or out of the socket.
More particularly, the movement of the edge of the SIMM into the socket
would cause contact beams  of the    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.  As a result, 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 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. 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 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.    3 It vill also be noted
that the SIMM sockets shown in the above identified patents are unitarily
molded to include deflectable plastic latches having ramped forward 



faces that are engaged by the SIMM as the SIMM is rotated into its fully
seated alignment.  The ramping forces de- veloped between the SIMM and the
foward face of each latch urges the latches away 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 alignment for
retaining the SIMM in the socket.  The plas- the 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 poliferation of computers, 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 people who are less
familiar with the intended operation of the socket. In particular,
technicians, 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 problem vitually all SIMM socket
manufacturers incorporated separate over- stress prevention walls to limit
the distance by which the SIMM socket latches can be rotated away from one
another. 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.
4,850,391 which issued to Walkup et al. on July 25, 1989 and U.S. Patent
No. 4,526,446 which issued to Juntwait on May 2, 1989. The combination of
deflectable plastic latches 



and overstress walls on SIMM sockets has not eliminated problems associated
with the use of SIMM sockets. In par-    ticular, 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 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 another. 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 latchs that are too difficult to deflect, latches
that do not adequate- ly 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 cir- cuit board. In particular, the mounting pegs must be
suf- 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 socket relative to the circuit board can
cause failure of the sold red 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 attempts.  As a result, the sockets 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 different strength
characteristics. These variations in SIMM charac- teristics may require
different latch specifications for the SIMM socket. In particular, the
relative distance be- 



tween the rear wall of the SIMM socket and the locking 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 SIM.   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 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 SINK 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 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 SINK 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.    6 



Another object of the subject invention is to provide a SIMM socket having
latch means that positively resists damage from improperly applied forces
thereon. 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 object 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 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- provide a SIMM socket with a
reinforced overstress preven- tion wall.    7 



SUMMARY OF THE INVENTION The subject invention is directed to a metal latch
for a socket, and to a socket having such a latch securely mounted thereto.
The socket of the subject 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 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.  Each terminal preferably includes a pair of contact
beam disposed re- spectively on opposite sides of the slot in the SIMM
socket hosing.  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 second alignment at which the contact beams of
the socket 



electrically contact the discrete conductive edge regions of the SIMM.
Each terminal further includes means for lockingly retaining the terminal
in the housing and board connection means such as a solder tail disposed to
extend 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  ach 



opposed end thereof for accurately positioning and select- ively retaining
the SIMM in its fully inserted alignment. The retaining means at each end
of the SIMM socket prefer- ably comprises a rigid rear wall for defining a
limit to the rotation of the SIMM corresponding to an alignment for    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. 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 approximately 20 -25[err].   Each rear wall of the SIMM socket
may 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
sock t to ensure accurate alignment 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 out 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 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 releasably 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
forwardly facing ramped surface for facilitating the automatic deflection
thereof in response to force ex- erted by the SIMM during insertion; and a
laterally facing    9 actuating surface to enable deflect on 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 insertion forces of
the SIMM against the forwardly facing ramped surface. In a preferred
embodi- ment, as explained 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 socket. These slidably engageable
surfaces of the SIMM socket 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, 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 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 thereof. Preferably the latch arm is resiliently
deflected during mounting  of the latch to the SIMM socket hosing, 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 per-    10 formance in
response to forces exerted thereon during either insertion or removal of
the SIMM The housing of the SIMM socket 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 extrem 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 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 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 strtures unitarily molded with the SIMM socket
housing. The metal of the subject 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. 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.    11 FIG. 1 is a top plan view of a SIMM socket
in 



accordance with the subject invention. FIG. 2 is a front elevational view
of the SIMM socket of the subject invention. FIG. 3 is an and 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 mounting the latch therein. FIG. 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 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 S. FIG. 10 is a perspective of an
alternate SIMM socket latch and housing. FIG. 11 is a side elevational view
of the alter- 



nate latch shown in PIG. 10. FIG. 12 is a front elevational view of the
latch 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 embodiment
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 



FIGS. 14 and 15. FIG. 17 is a top plan view of a portion of a SIMM socket
employing the latch of FIGS. 14-16.    This Sheet Has Been Replaced 12 FIG.
18 is a rear elevational view of the SIMM socket shown in FIG. 17. 



FIG. 19 is an end elevational view of the SIMM socket shown in FIGS. 17 and
18.    13 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT The SIMM socket
in accordance 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 rectangular con- figuration. The
housing 12 includes opposed longitudinal ends 14 and 16, a front face 18,
an opposed rear face 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 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
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- - 



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 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 retaining the terminal 30 in the housing 12.
The terminal 30 further 



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 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 forces against the discrete conductive regions along
the edge of the SIMM. The terminal 30 further includes a solder tail 



42 extending from the side of the base 32 opposite the C-    This Sheet Has
Been  aced 14 shaped contact structure 36.  The solder tail 42 extends from
the bottom 22 of the SIMM socket housing 12 f or further extension through
a hole in the circuit board (not shown). With reference to FIG. 4, a solder
tail 42a of an 



adjacent terminal 30a is offset or staggered to avoid the excessive
weakening of the circuit board that would result from a single linear array
of holes therethrough.  A more detailed discussion 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
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 extend
substantially orthogonally from the 



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 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.  Additionally, the rear walls 44 and 46 are further
characterized by forwardly extending projections 51 and 52 respectively for
engaging correspondingly dimension- ed apertures in the SIMM to both
accurately position the SIMM relatively to the terminals 30 and to prevent
improper or unintended withdrawal of the SIMM. The SIMM socket 10 further
includes metal latches 54 and 56 adjacent the opposed ands 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- 



trated in greater detail in FIGS. 6-9. More particularly,    15 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 molded with the housing 12 adjacent the end 16 thereof. 



The tapered configuration of the support post 66 facili- tates 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 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
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 arm  67 and 68 include lower ramped
surfaces 69 and 71 respectively which generate an inward collapsing of the
arms 67 and 68 in response to forces exerted as the arm 67 and 68 are urged
into an appropriately dimensioned mounting aperture on the circuit board.
The arm 67 and 68 further include locking surfaces 72 and 74 respectively
for engaging the surface of the circuit 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 egaging 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 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 board and engaging arm  67 and 68. This redundant
mounting  con- struction more positively ensurs the preferred alignment 



This is the replacement sheet Date: 0 1 AUG 1996    16 of the latch 56 to
the SIMM. Furthermore, 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 mounting means. The metal latch 56 further comprises
a resilent- ly deflectable 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 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 30 unitarily molded with the housing
12 to limit and positively define the 



range of movement of the SIMM engaging 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 orthogonally aligned to one another.
Additionally, the SIMM engaging 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
inclined causing wall 84 which is aligned to the SIMM engaging wall 82 at
an angle "a" of approximately 45[err]. As the SIMM is rotated into its
inserted alignment, the rear face of the SIMM will engage the can surface
84 of the latch arm 76 to generate ramping forces for urging the beam 76
outwardly as indicated by arrow "b" in FIG. 6 for per- mitting full
insertion of the SIMM. The movement of the SIMM in the direction indicated
by arrow "b" is guided by 



17 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 dimensioned to facilitate
engagement by the thumb or forefinger of a user 



to urge the SIMM engaging latch arm 76 in the direction in- dicated by row
"b" to facilitate the intentional release and removal of the SIMMM from the
socket 10. The metal 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 preload forces between the
stop wall 78 of the metal latch 56 and the corresponding stop wall 80 of
the housing 12. This preload is achieved by movement of the SIMM engaging
latch arm 76 through approximatly 20  to ensure accurate 



positioning of the SM 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 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. 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 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 disposed rigidly at the ends 14, 16 of the housing 12.
The over- deflection prevention wall 92 is disposed and aligned to permit
sufficient deflection of the SIMM engaging latch arm 76 to permit insertion
or removal of the SIMM,  but to  



18 contact the SIMM engaging latch arm 76 for preventing excessive and
potentially damaging rotation 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 simultaneously 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 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 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 68 extend from the bottom face
22 of the housing 12. The entire socket 10 the  can be mounted to a circuit
board by merely urging the board engaging arm 67 and 68 into a 



correspondingly dimenioned mounting aperture in the cir- cuit 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 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 arm 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. Finally, the ny deflc- tion of the SIMM engaging beam 76 in
direction  b  is care- fully controlled by the overdeflection prevention
wall 92. An alternate ambodiment 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 piece of metallic material and comprises a housing
engaging   



19 portion 98, a board engaging portion 100 and a SIMM engag- 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 bifurcatad base which
extends from lower root por- tions 112 and 113 of the housing engaging
portion 98 up- 



wardly through the generally rectangular structure 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
manner as the metal latch 56 described and illustrated in the previous
embodiment. Additionally, the metal latch 96 performs in substantially the
same manner. In particular, the metal    



20 latch 96 permits secure mounting to both the board and the housing 110.
Deflection of the SIMK engaging latch arm 76 in unintended directions can
be prevented by the housing structure described withrespect to the previous
embodi- ment. Alternatively, forward and rearward deflection of the SIMM
engaging latch arm 102 is substantially prevented by the bifurcatad 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 



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 accomodate 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. In this context, 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 



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 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    21 



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 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
lockingly 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
longitudinally 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 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 "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 relating to the SIMM, including its dimensions 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 excessively high deflection forces. Fur-    22
thermore, the resistance to twisting and other unwanted 



bending ensures a long life for the latch 120. With reference to FIG. 15,
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 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 remote 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 arm 130 and transversely therefrom in a generally forward direction.
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 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 arm 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    -23- 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.
REPLACEMENTSHEET -24- 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 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
(1 30) 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 (160). 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- tion (140) of the metal latch (120) comprises a pair    -25- 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. 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 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. 4. A socket as in one of claims 1 to 3 wherein
the latch arm (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. 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). 



- 26 - 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. 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 housing. 8. A socket as in one of claims 1 to 7 wherein the 



mounting post (174) includes an alignment block (i 76) 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. 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.    27 WE CLAIM: 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 alignment 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) securely mounted around the mounting
post (174) of the housin (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 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    28 longitudinal 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 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 post
(174)   comprises at least one undercut portion (182,184) defining a
locking shoulder, the housing engaging portion (122) of the metal latch
(120) comprising at least one edge (127,128) disposed and 



dimensioned to lockingly 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 beams (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 5 wherein said U-shaped arms (124,126) are dimensioned so as to be
force fit around said mounting post (174). 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 (174) to ensure
proper alignment of the metal latch on    29 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 



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 locking the metal latch to the housing.
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 



proximity to the slot (166) such that the module can be inserted into the
slot in the 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 at a housing  engaging portion  (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 portion (122) securely mounted around
the mounting post, the latch portion comprising a stop wall (150) preloaded



against the preload post (186) of the housing, and a    30 module engaging
wall (148) extending generally orthogonal 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
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 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 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 opposed 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 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 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 (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.  
























