1 SPECI FI CATI ON | C SOCKET Background of the Invention ThQ 8@6&4@&??‘05

kelates to a socket for an 5 integrated circuit ("IC"') in ﬁjeﬁ% to test
conponents of the IC by a procedure which includes receiving A d>1ol di ng
the lead wires of the IC. As is well known in the art, sockets ar%,Q§%g:|n
t he making of required electrical connections between ICs and pgérgfyf
circuit 10 ~ boards, or in the testing of |CGCs.

SPECTIFICATION
IC SOCKET V/,

Background of the Invention

The present invention relates to a socket for an
5 integrated circuit ("IC") in érder to test components of
the IC by a procedure which includes receiving and
holding the lead wires of the IC. As is well known in
the art, sockets are used in the making of reguired
electrical connectiéns between ICs and printed circuit
10 boards, or in the testing of ICs.

Such a known IC socket has a lead set to bear the
lead wires of an IC thereon and a plurality of terminals
to make required electric connections to the lead wires
of the IC, which lead wires stay on the lead seat of the

15 IC socket. In order to be sure that the individual
terminals of the IC socket are put in contact with
counter lead wires of the IC, the terminals are so
designed that their contacts are resiliently urged and
pushed against the upper éurfaces bf the lead wires of

20 the IC, as it is seen from Japanese Patent No. 2527673.

Also, such an IC socket has an 6peningéand—closing
mechanism to facilitate attéchment and removal of the IC
therefrom, which opening-and-élosing mechanism has an
abutment means to abut the cantilever limb of_each

25 terminal. Descending action of the abutment means will
cause the terminal to release the associated lead wire

therefrom, as seen from Japanese Patent Application Laid-
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Such a known I C socket has a lead set to bear the lead wires of an IC
thereon and a plurality of terminals to nmake required electric connections
to the lead wires of the IC, which lead wires stay on the | ead seat of the
15 | C socket. In order to be sure that the individual ternlnals of t he
| C socket are put in contact with counter lead wres of the IC, %J -
termnals are so designed that their contacts are reS|I|entIy %'5633

pushed age nslosde MPETy 46148698 118a4580 MAESBlLRRe: ol dEs 85 1
openi ng- and‘ﬂéﬁﬁrghrface which has the effect of reducing an actuating
forée and assuring the opening and closing operation.
A conventional IC socket as shown in Japanese
5 Patent No. 2527673 has términals to permit its contacts
to be pushed against the upper surfaces of the lead wires
of an IC in order to make sure that reliable electric
connections be made between the terminals and the lead
wires of the IC. When no lead wires are inserted in the
10 Ic socket, the contacts of the terminals stay or hang up
on the lead seat of the socket housing.
Disadvantageousiy, this is liable to cause some terminals
ﬁo have debris stick on or to their contacts, causing
incomplete electric connections. Such debris can result
15 from the molding of IC sockets.
Another conventional IC socket is shown in
Japanese Patent Application Laid-Open Nos. 7-201430 and
7-54832, which'incorporate a dual-sloped membef. Such
dual-sloped member structure does not provide smooth
20 movement between its differently sloped surfaces, one
being shallower and easier to depress, the other being
.steeper and requiring more effort to depress. These
differences cause users to feel an abrupt movement at the
transition bétween'the differing slopes during the
25 opening-and-closing operation. The resistance
encountered during the depressing action changes, causing

concern that a proper connection might not have been

effected.
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rrecFlanismto facilTitate attachnent and renoval of the IC therefrom y\,hich
epeni ng- and- cl oghip Shebfifab BeinReplivads an abut nent neans to abut the cantil ever

linb of each 25 Descendi ng action of the abutnment nmeans will
cause the term nalilmmm he associated lead wire therefrom S. S&en
from Japanese Pat n Laid- ~ REPLACEMENT SHEET Opegyy | 3G

7-201430 and 7-54835. The abutnent neans has a
The present invention is directed to a socket for

receiving and holding an integrated circuit which

overcomes the aforementioned disadvantages.

Summary of the Invention

5 : Accordingly, it is a general object of the present
invention is to proﬁide an IC socket that permits smooth
insertion and withdrawal of an IC from the sécket, while
‘assuring reliable electfical connections to the lead
wires of the IC.

10 - To aﬁtain this object, an IC socket is provided
having a housing with a plurality of terminals mounted
therein for contacting the lead wires of an IC. Also
included is an opening-and-closing mechanism that changes
the socket terminals from their closing position where

15 they contact the IC lead wires to their opening position
where they release contact with the IC lead wires. The
housing has a lead set to permit the lower surfaces of
the lead wires of the IC to-stay thereon, and said
opening-and-closing méchanism comprises an upper movable

20 cover positioned above the terminals to cover them and an
abutment means fixed to said upper movable cover. Each
of the terminals includes a contact arm and a cantilever
arm, said opening—and-closiné mechanism being so
positioned that said abutment means may abut the free end

25 of said cantilever arm, thereby permitting the contact
arms of said terminals to be put in their contact-
releasing position by lowering said upper movable cover.

3
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cam surface which has the effect of reducing an actuating force and .
assuring the opening and closing operation. A conventional |C socket as
shown in Japanese 5 Patent No. 2527673 has terminals to permt its
contacts to be pushed agai nst the upper surfaces of the | ead mnrg %f an 1 C
in order to make sure that reliable electric connections be

the termnals and the lead wires of the IC. Wen no | ead mﬁres are |nserted

in the 10 | C sogkebn theuserbeels e%ohfi%eh%r BN $hAkeHt hang up on
the | ead seat of the socket housing. Di sadvantageously, 'this 1s liable to

cause sone teénvrens8lisn, the contact arm has a contact end to make
contact with a selected lead wire of the IC, a first
support projection is formed just bélow the contact end
5 . and a second support projection formed on the lower
corner of the contact arm. Each of the illustrated
terminalslhas a resilient curved joint and a tail
section, said curved joint providing biasiﬁg action and
being connected at one end both to said cantilever arm
10 and to said contact arm, and at the other end to said
tail section. The tail section is fixed to the bottom of
said housing to be connected to selected conductors in a
printed circuit board. With further reference to the
illustrated housing, it has a notched recess to support
15 the contact arm of each terminal with its first support
projection abutting the vertical wall of said notched
recess and with its second support projection staying on
the shelf of said notched recess, thereby leaving between
the lead set and the contact end a clearance which is
20 smaller than the thickness of the lead wire of the IC té
be received. The existence of such a clearance has the
effect of preventing debris from sticking to the contact
of terminals, thus assuring reliable electric connections
to the lead wires of the IC.
25 The abutment assembly may include a cam surface in
the form of the flat surface formed on a rotatable
member, which is rotatably fixed to an associated support

projection or pivot in said upper movable cover, said cam
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to have debris stick on or to.their contacts, causing inconplete electric
connections. Such debris can result 15 fromthe nolding of I C sockets.
Anot her conventional |C socket is shown in Japanese Patent Application
Lai d- Open Nos. 7-201430 and 7-54832, which incorporate a dual-slo
menber. Such dual - sl oped nenber structure does not provide smgh 3G
novenment between its differently sloped surfaces, one being shallower and
easi er to deprfFaddbeiiifraddivil HSonRs1 o #HMM T TEcIP Se e&ﬁ&f&néﬁ
depress. These differences cause users to feel an abrupt novenent at the

counterclockwise in its descendent travel, thereby

ent

providing relatively shallow and steep slopes
continuously as said rotatable member swings about the

5 pivot. This arrangement permits the smooth transition
between the slopes.

This invention includes a cam surface having a
single profile which works with two different operational
slopes that are made functional depending upon movement

10 of the member bearing the cam surface and preferably also
movement of the opening-and-closiﬁg mechanism.

Other objects and advantages of the present
invention will be ciearly understood from the following
description of an IC socket according to one preferred

15 embodiment of the present ihvention, explained in the

following detailed description.

T
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transition between the differing slopes during the 25

openi ng- and- cl osi ng operation. The resistance encountered during the
depressing action changes, causing concern that a proper connection m ght
not have been effected. 3 The present invention is directed tg_acsecket
for receiving and holding an integrated circuit which 98-077 SG

Brief Description Of The bfawings

In the course df the following detailed
description reference will be frequently made to the
accompanying drawings in which:

5 FIG. 1 is an elevational sectional view of an IC
socket constructed in accordance with the principles of
the present invention;

FIG. 2 is an enlarged detailed view of a portion
of the test socket of FIG. 1, illustrating the test

10 socket terminal contact arm and its position with respect
to the recessed notch of the test socket housing;

FIG. 3 is a view similar to that of FIG. 1, but
illustrating ﬁhe test socket mechanism in an open
position where the terminal contact arm is moved to aﬁ_

15 open position to release the lead_wires of the IC;

FIG. 4 is a view similar to that of FIG. 3, but
illustrating the test socket mechanism in a closed
position where the terminal contact arm is moved to a
closed position to hold_the-lead wires of the IC in place

20 - within the test socket; and,

FIG. 5 shows an alternate embodiment of a test
socket terminal constructed in accordance with the

principles of the present. invention.
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overcomes the aforementioned di sadvantages. Summary of the Invention 5
Accordingly, it is a general object of the present invention is to provide
an | C socket that pernits snooth insertion and withdrawal of an IC fromthe
socket, while assuring reliable electrical connections to the Ieaq,mngﬁ§ of
the IC. 10 To attain-this object, an I C socket is Pry zb sG
having a housing with a plurality of term nals nounted therein~for

contacting t hedRad piicks ¥ 1ib Bre AliSfd HalBilfthde AN OPeNi ng- and- ¢l osi ng
mechani sm t hat changes

Referring first to FIG. 1, an IC test socket
constructed in éccordance with the principles of the
present invention is designated generally at 5. The test

5 socket 5 includes an insulative housing 30 having a
plurality of conductive terminals 7 arranged therein at
predetermined intervals and mounted within the housing in
position to contact the lead wires 2 of an ICc 1 (Fig. 4),
the IC lead wires 2 being illustrated as extending

10 laterally therefrom.

' The teét socket housing also includes a mechanism

13 that opens and closes the test socket 5 so that the IC
may bé inserted into the sbcket 5 for testing and then
subsequently remdved from the socket 5. Actuatidn of

15 this meéhanism moves the test socket terminals 7 between
two operative positions, from a closed position in which.
the terminals 7 make electrical contact with the IC
leads, as illustrated in FIG. 4, and an open position in
which they are released from contact with the IC leads 2,

20 "as illustrated in FIG. 3, and vice-versa.

The test socket housing has an IC seat, or
platform 6, that supports the IC 1 in place within the
test socket 5, primarily by supporting the lower surfaces
.3 of the IC lead wires 2. The socket opening-and-closing

25 mechanism 13 includes an upper, movable cover 14 that is
positioned above the terminals 7 and their respective
mounting caviﬁies 31 in order to cover them, and an

‘actuating assemble 15 which is movably mounted to the
vab y mohntec to -
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the socket ternminals fromtheir cl osing position where 15 t hey cont act
the IClead wires to their opening position where they release contact with
the IC lead wires. The housing has a |lead set to permt the | ower surfaces
of the lead wires of the ICto stay thereon, and said openi ng- and-; Qghpg

mechani sm conpri ses an upper novable 20 cover positioned ahgye, %%
termnals to cover them and an abutnent neans fixed to said upper novabl e

cover. Each oftddie dauBtASvdbId Whfe® TOMRAE1 Aihéild Wi CRN A CYBEvEr M
sai d openi ng- and-cl osi ng nechani sm bei ng so positioned that said abutnent
means may abuttHeheddteasilbt terminals 7.
It can be seen from the drawings that each
conductive terminal 7.inc1udes a contact limb or.arm 24,
5 a cantilevered trigger limb or arm 25 spaced therefrom, a
mounting tail section 10, and a biasing or spring member
such as resilient generaliy C-shaped curved joint 9 that
joins the mounting tail section 10 and the two arms 24
and 25 together.. The curved joint 9 is connected at one
10 - end to the arms 24 and 25 and at the other end to the
mounting tail section 10, which may be fixed to the
bottom 11 of the test socket housing as illustrated for
connecting the test socket 5 to an associated printed
circuit board (not shown). The curved joint 9 is capable
15 of both compression in which it is bent toward the test
socket terminal contact position (FIG. 4), and expansion
in which it expands to a stress-free, test socket
terminal release position. (FIG. 3.)
In this regard, the terminal contact arm 24 has a
20 free end 8 that makes contact with a corresponding,
opposing lead wire 2 of the IC. This contact arm 24 also
includes a first standoff illustrated as a hofizontal
projection 21 formed therewith just below the free end 8,
and a second standoff in the form of a vertical
25 projection 20 formed on the base of the contact arm 24.
As mentioned above, the first standoff 21 is oriented

generally horizontally, while the second standoff is

oriented generally vertically. The test socket housing
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g—the-contact arns of said
position by |owering said

termnals to be put in their cont Lshds | easi

upper novabl e cover. 4 In an il sehee o frenf of the present

i nvention, the contact armhas a coﬂ m ake contact wWith g, .«
selected lead wire of the IC, a fir jection is forgge 11“%@ _

bel ow t he contact end .
30 includes a recess, illustrated as a notch 23, that is-

25  of said cantilever arm thereby pernittin

disposed along its terminal-confronting vertical wall and
positioned such that each terminal contact arm 24 is
supported by its associated first standoff 21 abutting

5 fhe vertical wall 32 pf the fecessed notch 23, while the
second standoff 20 abuts the horizontal portion 22 of the

recessed notch 23, thereby leaving a clearance C between

the IC seat or platform 6 and the terminal contact end 8

that is less than the thickness T of the IC lead wire 2.

10 (FIG. 2.) As seen best in FIG. 4, the IC lead wires 2
are forced against the IC seat 6 by the terminal contact
ends 8 when in an IC-contacting position, and they apply
a downward resilient force which is a function of the

difference of the thickness T of the IC lead wires 2 and
15 the clearance €, i.e. (T -'C).

The opening-and-closing mechanism 13 is used for
opéning and closing the test socket 5 to facilitate |
inserting and removing the IC 1 from the socket 5. As
described earlier, it includes the upper movable cover 14

20 and the actuating assembly 15. The opening-and-closing
mechanism 13 is positioned so that the actuating assembly
15 will abuttingly engage the free ends of the
cantilevered trigger arms 25 of the socket terminals 7
when the movable cover 14 is fully depressed, thereby

25 _forcing the terminal contact arms 24 to move back to
their contact-releasing position as the cantileveréd

trigger arms 25 are forced backward at an angle. (FIG.
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5 ~ and a second support_projection formed on the | ower corner of the
contact arm Each of the |IIustrated termnals has a resilient curved joint
and a tail . section, h gedit Pprovi di ng biasing action and bei ng
connected at one en cantil ever arm 10 and to sai contact
arn1 and at the oth tail section. The tail SeCtGﬁF gled
to the bottomof said hou5|ng to e connected to sel ected cond S
printed circuig) board. Wth further reference to the illustrated housing,
it has a notched recess to support 15 the contact arm of each term nal
with its first supporthe actuating assembly 15 includes a cam member 17

having a flat cam surface 18 that is formed at an acute
angle to provide a sloped surfade. The éam member 17 is
5 movably mounted to the.movable cover 14 by Way of a
projection or support pin 16 formed thereon, and the cam
member 17 moves around the support pin 16 when it
contacts the cantilevered triggering arm 25 of the test
socket terminal as explained in greater detail below.

10 As the cam member 17 moves around the support pin
16, the operative slope of the cam surface 18 changes
from a gradual slope to a steeper slope. 1In this regard,
the flat cam surface 18 may be considered as having two

distinct sections, A and B (FIG. 4), that lie on opposite
15 sides of the support pin 16 and are separated at a line R

perpendicular to the cam surface 18. These two sections

include a head section A and a tail section B. When the
head section A of cam surface 18 is put in contact with

the free ends 26 of the cantilevered trigger arms 25, the
20 cam  surface 18 adopts and provides a gradual operativé

slope, illustrated in phantom at D in FIG. 3.

Subsequently, upon further downward movement of the

actuating means 15, the cam surface tail section B is

then put in contact with the free ends 26 of the

25 cantilévered trigger arms 25 and the cam surface 18
adopts and provides the steep operative slope illustrated
in solid in FIG. 3. This gradual-to-steep operative

10
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proj;ection abutting the vertical wall of said notched recess and with its
second support projection staying on the shelf of said notched recess,

t hereby | eaving between the | ead set and the contact end a cl earance which
is 20 smal l er than the thickness of the lead wire of the ICto be
received. The existence of such a clearance has the effect of pr eVR3Hi¢
debris fromsticking to the contact of termnals, thus assurin & 7403

olect 110 COMSplagin )il e ALes,0'a NS Gudln aokione (11° qurrace
formed on a'“ﬁéﬁéﬁ%fént with movement of the cam member 17 about its
support pin 16. Such a contiﬁuous transition presents a
smooth operative "feel" to the operation of the test
5 socket 5 and prevents theluser from feeling é hard and
sharp interrupted movement as would be the case with an
abrupt stepped gradual-to-steep structural slope
transition. |
Now, the manner iﬁ.which the IC socket 5 is used
10 will be described. Referring now to FIG. 1, the IC
socket 5 is shown in a pre-insertion state, where the.
contact arm 24 of each test socket terminal 7 is
supported in a rest condition.where its first standoff 21
abuts the vertical wall of the recessed notch 23 and
15 where its second standoff 20 abuts the horizontal portion
22 of the recessed notch 23, thereby leaving the

clearance C between the IC seat or platform 6 and the

test socket terminal contact end 8, which is less than

the thickness T of the IC lead wires 2 of the IC 1.

20 (FIG. 2.) In this pre—inseftion state, the upper movable
cover 14 is raised to its highest level, and the
engagement surface of actuating assembly 15 is spaced
apart above the cantilevered trigger arm free ends 26 of
the test socket terminals 7.

25 Referring now to FIG. 3, the socket opening-and-
closing mechanism 13 is actuated by depressing the upper

cover 14, typically by pressing down thereupon until a

11 etHasBeeanl
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menber, which is rotatably fixed to an associ ated support projection or

pi vot in said upper novabl e cover, said cam 5 surface being adapted to
incline first clockwi se and then counterclockwi se in its descendent travel,
t hereby providing relatively shallow and steep slopes continuously_as said
rotat abl e nenber swi ngs about the 5 = pivot. This arrangerrergs_pp% é‘
the snooth transition. ' :

surface of the actuating assembly 15 engages the
cantilevered trigger arm free ends 26 of the terminals 7
until they are ﬁoved béckward toward the contact-
releasing position illusﬁrated..l

5 ‘At first, the cam surface 18 provides an operative

gradual slope (D in FIG. 3), and then the operative slope

increases to a stéep.slope_as the point ‘at which the
cantilevered trigger arms 25 ride on the cam surface 18
moves past the support pin 16, thus allowing the cam

10 mémber 17 to move on its support pin 16 counterclockwise
to thereby provide the steep slope shown in FIG. 3.

When the cam surface head section A contacts the

free ends 26 of the cantilevered trigger arms 25, the cam
- member 17 is positioned about the support pin 16 in order
15 to exhibit the gradual slope position, and when the cam

surface tail section B contacts the cantilevered trigger

arm free ends 26, the cam member 17 is inclined about the
suppbrt pin 16 to provide the steep slope position. The

movement of the two cam surface sections A and B may be

- 20 characterized as having opposite movements. That is,
when the terminal trigger arm free ends initially contact

the cam member 17 at the cam surface head section A, the
cam surface head section A will move (typically rotate)

clockwise around the support pin 16. However, when the
25 trigger arm free ends 26 ride upon the cam surface 18 and

make the transition to the tail section B, the cam
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bet ween t he sl opes. This invention includes a camsurface having a single
profile which works with two different operational slopes that are nade

functi onal dependi ng upon novenent 10 of the nmenber bearing the cam
surface and preferably al so novenent of the opening-and- cIOS|ng nme, hanlsm
O her objects and advantages of the present invention wll %ﬁa %ﬁ
understood fromthe follow ng description of an | C socket accor Bne

preferred 15 gure{ROMIENtsOELibE ﬁrﬁffftm69¥e85u99ergfgéﬁﬁf§g LpoLhg

foll owi ng detailed description.
the support pin 16.

As mentioned above, the gradual-to-steep operative
slope transition is causéd by the cam member 17 moving to
5 displace.the positions of the cantilevered trigger arm
- free ends 26 from the cam surface head section to tail
section, thus causing such a smooth transition that the
user does not detect the slope change and may have no odd
feeling at the point of transition.

10 Referring now to FIG. 4, the lead wires 2 of the
IC 1 are laid on the IC seat or platform 6 and the
downward pressure-on'the cover 14 is released, thereby
permitting the socket terminal contact ends 8 to push the
lead wires 2 against the IC seat 6 when the opening-and-

15 closing mechanism 13 returns to its oriéinal position of
FIG. 1. Each socket terminal 7 thereby applies a
reliable mating f&rce againSt the IC lead wires 2, which

is a function of the difference between the thickness T
of the lead wire 2 and the clearance C. This force is

20 strong enough to assure that a reliable electric
connection is made between the IC lead wire 2 and the
terminal 7.

When the IC socket 5 is empty, the terminal

contact end 8 is kept a small distance C apart from the

25 IC seat 6, and therefore, no debris such as might be left
after the IC socket 5 is molded will stick to the contact

end 8 of any test socket terminal 7, thereby eliminating
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REPLACEMENT SHEET Brief Description O The Drawings In the course of the

follow ng detailed description reference will be frequently made to the
acconpanyi ng drawi ngs in which: 5 FIG 1 is an elevational

sectional view of "an I C socket constructed in accordance with the Patent
principles of the present invention; . 98-077 SG

the possibility of making a poor electric connection
between the lead wire 2 and the counter contact end 8 as
would be caused by intervening debris.
Referring now to FIG. 5, an alternate embodiment
5 of terminal 7' is illustrated wherein the first standoff
21' has a step-like form, which simplifies the terminal
shape for stamping from sheet metal.
While the preferred embodiments of the invention
have been shown and described, it will be apparent to
10 those skilled in the art that changes and modifications
may be made therein without departing from the spirit of
the invention, the scope of which is defined by the

appended claims.

is Sheet Has Been RTlaced

||II||| M

14

THIS SHEET HAS BEEN -
REPLACED




FIG 2 is an enlarged detailed view of a portion of the test socket of FIG

1, il ustrating—thetest 10 socket termnal. contact armand its

positiﬁp ith respect to the recessed notch of the test socket housing;
FIG 3 himst o tlo that of FIG 1, but illustrating the test
socket iﬂ | open position where the terminal contact BRRFRS

noved t n position to rel ease the |ead wires of 2§n7Y Gk G
4 is aviewsimlar to that of FIG 3, y [l lustrating the test socket
mechanismin a closed position where t m nal contact armis noved to a

1. An integrated circuit (IC) socket which
receives and holds lead wires-of an IC, the IC socket
comprising:

5 ' an insulative housing having aﬁ IC platform (6)
of said housing to permit IC lead wires to be positioned
thereon;

a plurality of terminals (7) mounted on said
housing to make contact with the IC lead wires, each said

10 terminal (7) having a contact-making position and a
contact-releasing position; and

an opening-and-closing mechanism (13) havingan
actuaﬁion assembly (15) which has a cam surface (18),
said cam surface has an operative slopé that wvaries

15 between a first slope orientation and a second slope
orientation in response to movement of said actuation
assembly in order to move the terminal (7) between its
contact-makihg position and its contact-releasing

position.

20 2. The IC socket according to claim 1,
wherein said cam surface (18) is on a cam member (17)
which is swingably mounted so as to move between said
first slope orientation and said second slope

orientation.
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cl osed posi tion rU“thd'the—fead—mfres of the 1Cin place 20 within the -

test socket; and ea an. al ternate enbodi nent of a test. socket
t erm nal construé? % with the princi ples of the present
i nventi on. REPLA 7 Description of The -Preferred Egg%ghgents
' 98-077 SG
3. The IC socket according to claim 2,

further including a support projection (16) which

swingably mounts said cam member (17).

4. The IC socket according to claim 1,

5 wherein said terminal has a contact limb (24), said
contact limb assumes said contact-making position at an
undepressed position‘of the opening-and-closing mechanism
(13), and said contact limb (24) assumes said contact-
releasing position at a depressed position of the

10 opening-and-closing mechanism (13).

5. The IC socket according to claim 1,
wherein when the terminal (7) is at the contact-making
position, and engages an IC lead wire, when present,

having a thickness T, and the terminal (7) otherwise

15 engages the platform (6) or is spaced from the platform

(6) by a clearance C, the clearance C being less than the

thickness T of the IC lead wire.

6. The IC socket according to claim 4,
further including a trigger limb (25) of the terminal,
20 said trigger limb being in operative engagement with the
cam surface (18) such that movement of the actuation
assembly (15) moves said trigger limb, resulting in

movement of said contact limb (24).
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Referri ng first to FIG 1, an IC test socket constructed in accordance w-th
the principles of the present |nvent|ommggwaeﬁsgaﬁqumgbnékalIy at 5. The

test 5 socket 5 includes an |nsulat| aV|ng a plurality of
conductive termnals 7 arranged therein 3' ed i nt erval %t -
nmounted wi thin the housing in positiont e lead wr %g& I C
1 (Fig. 4), the IClead wires 2 being illustrated as extendlng

| aterally therefrom The7testT§gc&QﬁSggugtngc@bgglhgcE@ﬂ@gag“n%chanlsn113
t hat opens and cl oses the test socket 5 so that the

further 1nclud1ngla spring portion (9) of the terminal,
which spring portion (9) biases the contact arm (24) to

its said contact-making position.

5 | 8. The IC socket according to claim 7,
wherein said contact limb (24) has a contact end (8) and
a first standoff (21) spaced therefrom, and said firét
standoff engages a surface (23) of the housing in order
to define the spacing between the platform (6) and said

10 contact end (8).

9. The IC socket according to claim 8,
further including a second standoff (22) of the contact
limb (24) which cooperates with said first standoff by

engaging a second surface of the housing.

15 _ 10. The IC socket according to claim 1,
| wherein said cam surface.(18) is a continuous flat
surface which displays said operative slope which changeé
upon movement of said cam surface upon urgihg of said
opening-and-closing mechanism (13), and said operative
20 slope varies substantially continuously between said
first slope orientation and said second slope

orientation.
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may be inserted into the socket 5 for testing and then subsequently renoved
fromthe socket 5. Actuation of 15 t hi s nmechani sm noves the test socket
termnals 7 between two operative positions, froma closed position in
which the termnals 7 nake electrical contact with the IC Ieads,ﬁa

s
illustrated in FIG 4, and an open position in which they arege_lx%};se%éfrom
contact with the IC leads 2, 20 as illustrated in FIG 3, Ahd

vice-versa The test soghet hwshRdiaReinakboiting ¥ RAULPLR 6. that

supports the IC 1 in place within the test socC primarily
Supporting tRindNel uiid 8%R% surface (18) includes a head section A

and a tail section B, and the cam surface adopts and

provides a gradual slope when said terminal (7) contacts
5  said head section, and said cam surface adopts and
provides a steep slope when said terminal engages said

tail section.

12. The IC socket according to claim 1,
wherein said opening-and-closing mechanism (13) has é
10 movable cover (14) which moves said cam surface (18) of
.the actuation assembly into engagement with the terminal
(7) in order to move ﬁhe terminal (7) to its. contact-

releasing position.
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3 of the IC lead wires 2. The—socket openi ng- and- cl osi ng 25 mﬁchani sm
13 includes an upper, novabl %&hwﬁ&wﬁ acédS piosi tioned above the
termnals 7 and their respectﬁlugéil vities 31 in order to cover
them and an actuating assenbl | novably nmounted to th test
socket novable cover 14 in aI| d above the test scbcsk .77 SG
termnals 7. It can be seen fronlthe dramﬁngs t hat each

13. An integrated circuit (IC) socket which

receives and holds lead wires of an IC, the IC socket
.comprising:. | |
an insulative housing having an IC platform (6)
5 to permit IC lead wires to be positioned thereon;
a plurality of terminals t7) mounted thereon to
méke contact with IC lead wires, each said terminal (7)
having a contact—making position and a contact-releasing
position, said terminal having a contact limb (24) which
10 contacts the IC lead wire when terminal (7) is in its
contact-making position;
an actuation assembly (15) which is accessible
by an operator of the IC socket, said actuation assembly
having a cam member (17) which is swingably mounted by a
15 support projection (16) and has a uniplanar flat cam
surface (18) which has an operative slope that varies
substantially continuously betweeﬁ a first slope
orientation when said actuation assembly is undepressed
and a second slope orientation when said actuation
20 assembly is depressed; and
said terminal (7) has a trigger limb (25) which
is in operative connection with said flat cam surface
(18) of the actuation assembly and is responsive to.
depression of the actuation éssembly in order to move the
25 = contact limb (24) S0 as to move between the contact-

making position and the contact-releasing position.

THIS SHEET HAS BEEW

REPLACED oo | A




includes a contact linmb or arm24, 5 a

conduct| _
cantllev or arm 25 spaced therefrom a nounting tai
section 1 H g or spring nenber such as resilient general
C—shaped that joins the nounting tail section 10 a d

t
arns 24 and 25 together. The curved joint 9 is connected at one 7
to the arms 24 and 25 and at the other end to the nounting tall ett

Tl Gt rated for connect] ng et dockat BRIt o MM A5 oo

illustrated for connectlng the test soc

circuit board yHte Shoyaia J&&M%Otﬂ) % dSukéPabh €4 contact -

making position at the undepressed position of the

y
he t
n
o?h

actuation assembly (15), and said contact limb (24)
5  assumes said contact-releasing position at the depressed

position of the actuation assembly (15).

15. The IC socket according to claim 13,
wherein when the terminal (7) is at the contact-making
position, the contact limb (24) engages an IC lead wire,

10 when present, haviné a thickness T, and the contact limb

(24) otherwise engages the platform (6) or is spaced from

the platform (6) by a clearance C, the clearance C being

smaller than_the thickness T of the IC lead wire.

16. The IC socket according to claim 13,
15 further including a spring portion (9) of the terminal
(7), which spring portion (9) biases the contact arm (24)

to its said contact-making position.

17. The IC socket according to claim 16,
wherein said contact limb (24) has a contact end (8), a
20 first standoff (21) spaced therefrom, and a second
standoff spaced from the first standoff, and said first
and second standoffs engage respective surfaces (23),
(22) of the housing in order to define the spacing

between the platform (6) and said contact end (8).

THIS SHEET HAS BEEN %
REPLACED '

* [+ L M H] *

V\D



15 of both conpression in which it is bent toward the test socket

terminal contact position (FIG 4), and egyisstsébiasBosn Renl it" expands to a
stress-free, test socket term nal rel ease I 3.) Inthis
regard, the term nal contact arm 24 has a 8 that r%l%ee £

of the IC '_%W%(,act

contact with a correspondi ng, opposing lead wre

arm 24 also includes a first standoff illustrated as a horizonta
projection 21 formed thengw t hmeUst Bekpwt! Becbragngndo8c1anth assecond
standoff in the formof a vertical 25 projection 20 fornmed on the base

of the contactwlair8idft-said cam surface (18) includes a head section A
and a tail section B, and the cam surface adopts and

provides a gradual slope when said trigger limb (25)
5 contacts said head section, and éaid_cam surface adopts
and provides a steep slope when said trigger limb engages

said tail section.

R
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As mentioned above, the first standof: %%‘is oriented generally

horizontally, while the s&u & oriented generally vertically.
The test socket housing a recess, illustrated as a notch
23, that is disposed al ong | onfronting vertical wall _and

posi tioned such that each term nal contact arm24 is supportedég[ﬁ? gg
associ ated first standoff 21 abutting

19. An integrated circuit (IC) socket which
.receives and holds lead wires of an IC, the IC socket
comprising:

an insulative housing having a plurality of

5 _ terminals (7) mounted thereon to make contact with the

lead wires of an IC, each said terminal (7) having a
contact-making posiﬁion and a contact-releasing position;

a‘platform (6) of said housing to permit an IC
lead wire to be positioned thereon;

10 an opening-and-closing mechanism having a
cantilevered contact arm (24) mounted to the housing by a
curved joint (9), said opening-and-closing mechanism
further including a cantilevered trigger arm (25), and
said contact arm (24) contacts the IC lead wire when

15 terminal (7) is in its contact-making position; and

an actuation assembly (15) having a movable
cover (14) which is accessible by én operator of the IC
socket, said actuation assembly having a cam surface (18)
upon which said trigger arm (25) rides, when said

20 actuation assembly is depressed, in response to movement
of said trigger arm (25) along said cam surface(18), the
cam surfaée (18) having a continuous profile which has an
operative slope'that changes between a first slope

orientation and a second slope orientation in response to

25 movement of said trigger arm (25) along said cam surface
(18) . |
THIS SHE .
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5  the vertical wall_32 of the recessed notch 23, while the second
standoff 20 ab B | portion 22 of the recessed notch 23,
t her eby | eavi ng between the IC seat or platform6 and the
term nal contac ] | ess than the thickness T of the | kea
wire 2. 10 (FIG 2.) As seen best in FIG 4, the IC |ead gi[ §7§ re
forced against the 1C seat 6 by the termnal contact ends 8 wh ﬁ I'n"a
| G- contacting position, apd t p% o] resihi forge which is
a function of the differeﬁée g§¥t%§ ﬁfgﬁﬁe§§$$£§%£§h25|gﬂ%é@d&%ﬂres 2 and
15 the cl gRe2R3% Gaild @righer @rm (25) of the opening-and-closing
mechanism is responsive to depression of the actuation
assembly in order to move the contact arms (24) so as to
5 move between the contact-making position and the contact-

releasing position in opposition to biasing forces

provided by said curved joint (9).

21. The IC socket according to claim 19,
wherein said cam surface (18) is on a cam member (17)
10 which is swingably mounted so as to move between séid
first slope orientation and said second slope
orientation, and a support projection (16) which

swingably mounts said cam member (17).

22. The IC socket according to claim 19,

15 wherein, at said contact-making posiﬁion of the terminal
(7), the contact arm (24) engages an IC lead wire, when
present,lhaving a thickness T, and otherwise engages fhe
platform (6) or is spaced from the platform (86) by a

clearance C, the clearance C being smaller than the

20 thickness T of the IC lead wire.
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The openi ng- and- cl osi ng nechani sm 13 is used for opening and closing the
test socket 5 to facilitate inserting and renmoving the IC 1 fromthe socket
5. As described earlier, it includes the upper novabl e cover 14 20 and
t he actuating assenbly 15. The openi ng-and-cl osi ng nechani sm 13

|
positioned so that the actuating assenbly 15 will abuttingly ggg g%egﬁs
free ends of the cantilevered trigger arns 25 of the socket t

(when the movabl e cover 34.isthul ¥ g8RKEESAcothEhEYo28raiy 81 C NG the
termnal contact arnms 24 to nove back to therr contact-re eaS|ng posi tion
as the canti k@¢@iedth said cam surface (18) is a uniplanar flat surface
which displays said operative slope, said operative slope
varies substantiélly continuously between said first

5 slope orientation and said second slope orientation said

cam surface (18) includes a head section A and a tail
section B, and the cam surface adopts and provides a

gradual slope when said trigger limb (25) contacts said
head section, and said cam surface adopts and provides a
10 steep slope when said triggef limb engages said tail

section.

24. The IC socket according to claim 23,
wherein said trigger limb (25) moves in a direction away
from the platform (6) when a free end (26) thereof Ffirst

15. engages said head section A and continues in this
direction until the free end (26) moves generally toward

the platform (6).
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trigger arns 25 are forced backward at an angle. (FIG : 10 3) The :
actuating assenbly 15 includes a cam nenber 17 having a flat cam surface 18
that is formed at an acute angle to provide a sloped surface. The cam

menber 17 is 5 novably nmounted to the novabl e cover 14 by maﬁaggng
projection or support pin 16 fornmed therean, and the cam 98-077 SG
ABSTRACT
IC SOCKET

Disclosed is an improved IC socket comprising a

housing having terminals 7 and an opening-and-closing

5 mechanism 13 to change the terminals 7 from a contact-
making position to a contact—feleasing position. The
housing has a platform 6 to receive the lead wires 12 of
the IC, and a movable covef 14 activates a swingable
member 17 which rotates. The opening-and-closing

10 mechanism 13 is positioned so that the swingable member
17 tilts the opening-and-closing mechanism toward the
contact-releésing position when the movable cover 14 is
depressed. The device is designed as to leave between

the lead platform 6 and a contact end 8 a clearance C,
15 which is smaller than the thickness T of the lead wire 2.
Clearance C prevents any debris from sticking on the

contact end 8, assuring the reliability of electric
contacts with the lead wires of the IC. A flat cam
surface 18 on the swingable member 17 has a variable

20 operative slope which varies as the swingable member 17
tilts clockwise and then counterclockwise, so that
gradual and steep slopes are provided continuously as the
swingable member 17 swings about a pivot 16. This
continuous slope variation avoids any odd feeling when

25 the operator pushes the movable cover 15 down.
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menber 17 noves around the support pin 16 when it contacts the cantil evered
triggering arm 25 of the test socket termnal as explained in greater
detail below 10 As the cam nmenber 17 npves around the support
pin.16, the operative slope of the cam surface 18.changes from a gradual
slope to a steﬁiar §£5£ In this regard, the flat camsurface 18 may be
consi dered-as u di stinct sections, Aand B (FIG 4), that lie on
opposite 15 sides of the support pin 16 and are separated at a line R
perpendi cul ar to the cam surface 18. These two sections include a head
section A and a tail section B. Wen the

13
‘ N\

N—17

_—
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head section A of camsurface 18 is put in contact with the free ends 26 of
the cantilevered trigger arns 25, the 20 cam surface 18 adopts and
provi des a gradual operative slope, illustrated in phantomat Din FIG 3.
Subsequent |y, %ﬂgitﬂigﬂﬁr downward nmovenent of the actuating neans 15, the
cam surface tail Bis then put in contact with the free ends 26 of
the 25 cantilevered trigger arns 25 and the cam surface 18 adopts and
provides the steep operative slope illustrated in solid in FIG. 3. This
gradual -t o- st eep operative

15\
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11 élope transition occurs in a continuous fashion concurrent with novenent
of the cam nenber 17 about |ts support pin 16. Such a continuous transition

presents a snooth operative "feel" to the operation of ‘the test 5
e user fromfeeling a hard and sharp interrupted

socket 5 and pﬁﬁﬁﬁﬂéﬂihg
novenent as wo case with an abrupt stepped gradual-to steep
structural slope transition. _
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Now, the manner in which the IC socket 5 is used 10 wi || be described.
Referring nowto FIG 1, the IC socket 5 is shown i'n a pre-insertion state,

where 't he coggﬁahu§§?1 4 of each test socket terminal 7 is supported in a
rest conditi s first standoff 21 abuts the vertical wall of the

recessed notch 23 and 15 where its second standoff 20 abuts the

hori zontal portion 22 of the recessed notch 23, thereby |eaving the
"clearance C between the IC squ or pIatLorn16 and the test sackat termninal
contact end 8, which is less t el t hi ckness T of A res 2 of
the IC 1.

T ~~—__25
J .
9
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20 (FIG 2.) In this pre-insertion state, the upper novable cover 14
#s raised to its highest level, and the engagenent surface of actuating
assenbly 15 is spaced apart above the cantilevered trigger armfree ends 26
of the test socﬁg;bﬁgs als 7. 25 Referring nowto FIG 3, the
socket openi ng- ng nmechanism 13 is actuated by depressing the
upper cover 14, typically by pressing down thereupon until a

N

m S

s

16
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12 surface of the actuating assenbly 15 e_ngag@s t he ca @({g l.t. %
armfree ends 26 of the ternlnals 7 until#they are aned backward

tthe cont act
surface 18
operative g

cahtilever:a;

support pi
support pi

rd
on illustrated. 5 ' AtHS st Tﬁ%m
ive gradual slope (Din FIG 3),

 the cam IO- nenber 17 to nove on its
Awifse §2EQIEIQAELQH

IC SOCKET

10

15

20

25

Background of the Invention

The present'invention relates to a socket for an
integrated circuit ("IC") in order to test components of
the IC by a procedure which includes réceiving and
holding the lead wires of the IC. As is well known in
the art, sockets are used in the making of required
electrical connections beﬁween ICs and printed circuit
boards, or in the ‘testing of ICs.

Such a known IC socket has a lead set to bear the
lead wires of an IC thereon and a plurality of terminals
to make required electric connections to the lead wires
of the IC, which leéd wires stay on the lead seat of the
IC soéket. .In order to be.sure that the individual
terminals éf the Ic socket'ére put in contact with
counter lead wires of the IC, the terminals are so
designed that their contacts are resiliently urged and
pushed against the upper surfaces of the lead wires of
the IC, as it is seen from Jépaﬁese Patent No. 2527673.

Also, such an IC socket has an opening-and-closing
mechanism to facilitate attachment and removal of the IC
therefrom, which opening-and-closing mechanism has An
abutment means to abut the cantiléver limb of each.
terminal.. Descending action of the abutment means will
cause the terminal to release the associated lead wire

therefrom, as seen from Japanese Patent Application Laid-

<



to t her eby prOV|de the steep slope shown.jn %I G 3. Wen the ca ElAQﬂMENT SHEET
head section A contacts the free ends 26”of the cantilevered tfijgger arns

25, the cam menber 17 is positioned about the support pin 16 ijn jor §& JAN 1998
to exhibit the gradual slope position, and when the cam surfade |t ai

section B contacts the cantilevered trigger armfree ends 26, |the cam

menber 17 is inclined about the supportgpin.16 to provide the lsteep slope
position. The novenment_ of the two cam 3Urface_sections A and B may be 20
charact eri z&PeEs l‘ﬁ%ﬁm nb'%ﬁﬁiﬂ taé'ldm'(/'é@ﬁ%: T 2RUEMeRe Me3Rs tha%i al

trigger arn1free e
99 . cam sur ace hléh ﬂ% éhe effect of reduc1ng an actuating

force and assuring the opening and closing operation.
: A convenﬁional IC socket as shown in Japanese

5 Patent No. 2527673 has terminals to permit its contacts
to be pushed against the uppef surfaces of the lead wires'
of an IC in order to make sure that reliable electric
connections be made between the terminals and the lead
wires of the IC. When no lead wires are inserted in the

10 IC socket, the contacts of the terminals stay or hang up
on the lead seat of the socket.housihg.
Disadvantagedusly, this is liable to cause some terminals
to have debris stick on or to their contacts, causing.
incomélete electric connections. Such debris can result

15 from the molding of IC sockets.

Ano;her conventional IC socket is shown in

Japanese Patent Application Laid-Open Nos. 7-201430 and
7-54832, which incorporate a dual-sloped member. Such
duél-sloped member structure does not provide smooth

20 movement between its differently sloped surfaces, one
being shallower and easier to depress, the other being
steeper and requiring more effort to depress. These
differences cause users to feel an abrupt movement at the
transition between the differing slopes during the

25 = opening-and-closing operation. The resistance
-encountered during the depressing action changes, causing
concern that a proper connection might not have been

effected.



the cam member 17 at the cam surface head 'section A, the cam syrfface head

section Awill nove (typically rotate) clockw se around the surpcrm ?L?f%gg%

However, when the 25 trigger armfree ends 26 ride upon thg ga

T8 and make the transition to the tail section B, the cam 13 str-face

|REPLAGEMENT SHEE
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tail section B will nove counterclockw se around the support pin 16.
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15

20

25
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The present invention is directed to a socket for
receiving and holding an integrated circuit which

overcomes the aforementioned disadvantages.

s ry of the Invention

Accordingly, it is a general object of the present
inventibn is to provide an IC socket that pefmits smooth
insertion and withdrawal of an IC from the socket, while
assuring reliable electrical connections to the lead
wires of the IC.

To attain -this object, an IC socket is provided |
having a housing with a plurality of terminals mounted
therein for contacting the lead wires of an IC. Also

included is an opening—and-closing mechanism that changes

the socket terminals from their closing position where

they contact the IC lead wires to their opening position
where they release contact with the IC lead wires. The
héusing has a lead set to permit the lower surfaces of
the lead wires of the IC to stay thereon, and said
opening-and-closing mechanism comprises an upper movable
cover positioned above the terminals to cover them and an
abutment means fixed to said. upper movable dover. Each
of the terminals includes a contact arm and a cantilever
arm, said opening-and-closing mechanism being so
positioned that said abutment means may abut the free end
of said gantilever_érm, thereby permitting the contact
arms of said terminals to be put in ﬁheir_contact-

releasing position by ldwering said upper movable cover.



As mentioned above, the gradual-to st eep bperative sl ope trandifts A SHEEI

caused by the cam menber 17 nmoving to 5 di spl ace the positji qns of the
cantilevered trigger armfree ends 26 fromthe cam surface hedd {set§i gAN 1999
tail section, thus causing such a snmooth transition that the ysdr does not

detect the sl ope change and may have no odd feeling at the poifnt or
transition. 10 Referring nowgto FIG 4, the lead w 2 of the

‘j

IC 1 are laid on the IC s Q form6 and t mmmardrpressure on the
cover 14 is rel easéd® éﬁgﬁ‘kftﬁ'éftrﬁaa tthfq%%@%gt ‘Tont act ends 8
to push thelnventlon, the contact arm has a contact end to make '
contact with a selected lead wire of the IC, a first
. sdpport projection is formed jﬁst below the contaét end
5 ~ and a second support prbjection formed on the lower
cofner-of the contact arm. Each of the illustrated
terminals has a resilient curved joint and a tail
sectién; said curved joint providing biasing action and
being connécted at one end both to said cantilever arm
10 and to said contact arm, and at the other end to said
tail sectibn.. The tail section_is fixed to the bottom of
said housing to be connected to selected conductors in a
printed circuit board. With further reference to the
illustrated housing; it has a notched recess to support
15 the contact arm of each terminal with its first support
proﬁection abutting the vertical wall of said notched
recess and with its second support piojection'staying on
the shelf of said notched recess, thereby leaving between
the lead set aﬁd.the'contact end a clearance which is
. 20 smaller than the thickness of the lead wire of the IC to
be received. The existence of such a clearance has the
effect of preventing deb;is from sticking to the contact
of termiﬁals, thus assuring reliable electric connectioﬁs
to the lead wires of the IC. "
25 o The abutment assembly may include a cam surface in
the form of the flat surface formed on a rotatable

member, which is rotatably fixed to an associated support

projection or pivot in said upper movable cover, said cam



l'ead wires 2 against the IC seat 6 when the opening-and- 15 cl osi ng
mechani sm 13 returns to its original position of FIG 1. Each socket
termnal 7 thereby applies a reliable mating force against the IC |ead
wires 2, which is a function of the difference between the thickness T of
the lead wire 2 and the clearance C. This force is 20 strong enough to
assure that a reliable electric connectson S nade between the I1C lead wre
2 and the ternl cket-5 is_enpty,_the term nal contact

end 8 is kept'a %ﬂ%]?eiﬁgt%éﬁgt ab%rfn?}bﬂ?tﬁérSt clockwise and then

counterclockwise in its descendent travel, thereby
providing relatively shallﬁw and steep slopes
continuously as said rotatable member swings about the

5 pivot. This-arrangement permits the smooth transition
between the slopes.

This invention includes a cam surface:having a
single profile which works with two different operational
slopes Ehat are made functional depending upon movement

10 of the member bearing the cam surface and preferably also
movement of the opening-and-closing mechanism.

Other objects and advantages of the present
invention will be clearly understood from the following
descriptidn of an IC socket according to one preferred

15 embodiment of the present invention, explained in the

following detailed description.

REPLAGEMENT SHEET
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25 | C seat 6, and-therefore, no debris such as mght be left after the
| C socket 5 is nmolded will stick to the contact end 8 of any test socket
termnal 7, thereby elimnating - 14 the possibility of nmaking a poor

el ectric connection between the lead wire 2 and the counter contact end 8
as woul.d be caused by intervening debris. Referring nowto FIG 5, an- .
~al ternate enbodi nent 6 ' '

Brief Description Of The Drawings

In the cdﬁrse of the following detailed -
description.feférence will be frequently made to the
accompaﬁying drawings in which:

5 FIG. 1 is an elevational sectional view of an IC
socket constructed in accordanée with the principles of
the present invention; |

FIG. 2 is an enlarged detailed view of a portion

" of the test socket of-FIG; 1, illustrating the test
10 socket terminal contact arm and its position with respect
to the recessed notch of the test socket housing;

FIG. 3 is a view similar to that of FIG. 1, but
illustrating the test socket mechanism in an open
position where the terminal contact arm is moﬁed to an -

15 open position to release the lead wires of the IC;

FIG. 4 is a view similar to that of FIG. 3, but
"illustrating the test socket mechanism in a closed
position where the terminal contact arm is moved to a
closed position to hold the lead wires of the IC in place

20 within the test socket; and, |

FIG. 5 shows an altefnate embodiment of a test

socket terminal constructed in accordance with the

principles of the present invention.
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5 of terminal 7' i's illustrated wherein the first stando-£u84+—gﬁﬁri?”‘“”“'
step-like form which sinplifies the term-nal shape for stamﬁme N eSJﬂEET

netal. While the preferred enbodi nents of the invention havejb own and

described, it will be apparent to 10 those skilled in the art %Eﬂé 1999

changes and nodifications may be made therein w thout departin f# He
ol

\epwav |

spirit of the I nvention, the scope of m9|ch I's defined by the
cl ai ns.

Descrigtion of The Preferred Embodlmentg

'Referring first to FIG. 1, an IC test socket
constructed in accordance with the principles of the
present invention is deéignated generally et 5. The test

.S -sockét 5 includes an insulative housing 30 having a
plurality of conductive terminals 7 arranged therein at
predetermined intervals'and mounted within the housing in
position to contact the lead wires 2 of an IC 1 (Fig. 4),
the IC lead wires 2 being illustrated as extending

10 laterally therefrom.

The test soéket housing also includes a mechanism
13 that opens and closes the test socket 5 so that the IC
may be inserted.into the socket 5 for testing and then
subsequently removed from the socket 5. Actuation of

15 this mechanism moves the test socket termineis.7 between
two operative positions, from a closed position in which
the terminals 7 make electrical contact with the IC
leads, as illustrated in FIG. 4, and an open position in
which they are released from contact with the IC leads 2,

20 as illustrated in FIG. 3, and vice-versa.

The test socket housing has an IC seat, or
platform 6, that supports the IC 1 in place within the
test socket 5, primarily by supporting the lower surfaces
3 of the IC lead wires 2. The socket openingfand-closing

25 " mechanism 13 includes an ﬁﬁper, movable cover 14 that is

| positioned above the terminals 7 and their respective
mounting cavities 31 in order to cover them, and an

actuating assemble 15 which is movably mounted to the




15 Cd ainms 1. An integrated circuit (I

lead wires of an IC, the |IC socket conprising: an insulative hgugin

an |C platform (6) of said housing to permit I1Clead wires to He fpogiti
a plurality of termnals (7) nmounted on said housing 0 nﬁﬁg Jﬂﬂfﬂﬂg

t*her eon; _ !
contact with the IC lead wires, each said

10

15

20

25

C)-..socket ‘whi ch receives rﬁfﬁkﬁfﬂlﬁm SHEE

8

——,

test socket movible cover 14 in alignment with and above
the test socket terminals 7.

It can be.seen from the drawings that each
conductive terminal 7 includes a contact limb or arm 24,
a cantilevéred trigger limb or arm 25 spaced therefrqm, a
mounting tail section 10, and a biasing or spring member
such as resilient generally C-shaped curved joint 9 that
joins the mounting tail sectioﬁ 10 and the th arms 24
and 25 together.. The curved joint 9 is connected at one
end to the arms 24 and 25 and at the other end to the
mounting tail section 10, which may be fixed to the
bottom 11 of the test socket housing as illustrated for
connecﬁing the test socket 5 to an associated printed
circuit board (not shown). The curved joint 9 is capable
of both compression in which it is bent toﬁard the test
socket terminal contact position (FIG. 4), and expansion
in which it expands to a streSseree, test socket
terminal release position. (FIG. 3.)

In this regard, the terminal contact arm 24 has a
free end 8 that makes contact with a corresponding,
opposing léad wire 2 of the IC. This contact arm 24 also
includes a first standoff illustrated as a horizontal
projection 21 formed therewith just below the'free end 8,
and a second standoff in the form of a vertical
projection 20 formed on the base of the contact arm 24.
As mentioned above, the first standoff 21 is oriented
generally horizontally, while the second standoff is

oriented generally vertically. The test socket housing
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termnnal (7) having a contact-making position and a
contact-rel easi ng _position; and an opéni ng-and-cl osi ng mechan
havi ngan actuation assermbly (15) which has a camsurface (18),
surface has an operative slope that varies 15 bet ween a fi
orientation and a second slope orientation in response to nove
actuation assenbly in order to nove the termnal (7) between i
~cont act - naki
2.  The IC

sl ope

nt of sard

iti N t Léieleasin osition. 20
£%C£E§iéé€%r%P%%é%%sg?g}ﬂﬁqgrated asgapnotch_23, that is

disposed along its terminal-confronting vertical wall and
positioned such that each terminal contact.arm 24 is
supported.by its associated first standoff 21 abutting
the vertical wall 32 of the recessed notch 23, while the
second standoff 20 ébuts the horizontal portion 22 of the

recessed notch 23, thereby leaving a clearance C between

the IC seat or platform 6 and the terminal contact end 8

that is less than the thickness T of the IC lead wire 2.

(FIG. 2.) As seen best in FIG. 4, the IC lead wires 2
are forced against the IC seat 6 by the terminal coﬁtact
ends 8 when in an IC-contacting position, and they apply
a downward resilient force which is a function of the

difference of the thickness T of the IC lead_Wires 2 and
the clearance ¢, i.e. (T - 0Q).

The.opening-and-closing mechanism 13 is used for
opening'and closing the test socket 5 to facilitate
inserting and removing the IC 1 from the socket 5. As
described earlier, it includes the upper movable cover 14
and the actuating asSembly-is. The opening-and-closing
mechanism 13 is positioned sb that the actuating assembly

15 will abuttingly engage the free ends of the

- cantilevered trigger arms 25 of the socket terminals 7

when the movable cover 14 is fully depressed, thereby
forcing the terminal contact arms 24 to move back to
their contact-releasing position as the cantilevered

trigger arms 25 are forced backward at an angle. (FIG.



wherein said camsurface (18) is on a cam nenber (17) which i ] _ m—y
nmounted so as to nove between said first slope orientation an R -ggg@gégdSHEET
sl ope orientation. 16 3. The |1 C socket according to claipmp, further _
Fncluding a support projection (16) which swi ngably mounts sajdf c4r§ EAR €999
(17). _ ' o '

10

3).
The actuating assembly 15 includes a cam member 17

having a flat cam surface.ls that is formed at an acute

angle to provide a sloped surface. The cam member 17 is

5 movably mounted to the.movable cover 14 by way of a

prbﬁection or support pin 16 formed thereon, and the cam

member i7 moves around the support pin 16 when it

contacts the cantilevered triggering arm 25 of the test

socket terminal as explained in greater detail below.

10 As the cam member 17 moves around the support pin
16, the operative 'slope of the cam surface 18 changes
ffom a gradual slope to a steeper slope. In this regard,
the flat cam surface 18 may be considered as having two

distinct sections, A and B (FIG. 4), that lie on opposite
15 sides of the support pin 16 and are separated at a line R

perpendiculér to the cam surface 18. These two sections

include a head section A and a tail section B. When the
head section A of cam surface 18 is put in contact with

the free ends 26 of the cantilevered trigger arms 25, the
20 cam surface 18 adopts and provides a gradual operative

slope, illustrated in phantom at D in FIG. 3.

Subsequently, upon further downward movement of the,

actuating means 15, the cam surface tail section B is

then put in contact with the free ends 26 of the
25 cantilevered trigger arms 25 and the cam surface 18
adopts and provides the steep operative slope illustrated

in solid in FIG. 3. This gradualgto-steep operative



4, The I C socket according to claim1, 5 wherein said

contact linb (24), said contact |inb assunes said contact-na
at an undepressed position of the opening-and-cl osing nechan
said contact |inb (24) assunes said contact- releasing posit
depressed position of the 10 openi ng- and- cl osi ng mechani §
The | C socket according to claim1, wherein when the tern na
cont act-maki ng position, and engages | ead wire, when p
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concurreht with movement of the cam member 17 about its

support pin 16. Such a continuocus transition presents a

smooth operative "feel" to the operation of the test

5 socket 5 and prevents the user from feeling a hard and

sharp interrupted movement as would be the case with an

abrupt stepped gradual-to-steep structural.slope

transition..

Now, the manner in which'the IC socket 5 is used

10 will be described. Referring now to FIG. 1, the IC

socket 5 is shown 'in a pre-insertion state, where

contact arm 24 of each test socket terminal 7 is

the

supported in a rest condition where its first standoff 21

abuts the wvertical wall of the :ecessed notch 23 and

15 where its second standoff 20 abuts the horizontal
22 of the recessed notch 23, thereby leaving the

clearance C between the IC seat or platform 6 and

test socket terminal contact end 8, which is less

portion

the

than

the thickness T of the IC lead wires 2 of the IC 1.

20 ~ (FIG. 2.) In this pre-insertion state, the upper

cover 14 is raised to its highest level, and the

movable

engagement surface of actuating assembly 15 is spaced

apart above the cantilevered trigger arm free ends 26 of

the test socket terminals 7.

25 ' Referring now to FIG. 3,.the socket opening-and-

closing méchanism 13 is actuated by depressing the upper

cover 14, typically by pressing down theréupon until a




15

clearance C, the clearance C being | ess than the thickness T of phe IC |ead
The 1 C socket according to claim4, further includihgjaqtgi ¢eriga
linb (25) of the termnal, 20 sai-d trigger linb being in opefative

W re.

engages the pl-é:f‘f'or.m (6) or is spaced from t he pl atfornaﬂaLAQEMENT SHEE'T

6.

engagenent with the cam surface (18) such that novenent of the} attoatiTon

assenbly (15) noves said trigger

cont act

10

15

20

25

i nb

l'i mb, iasulting in movenment of said I

sg%%gbe of the actuating assembly 15 engages the

cantilevered trigger arm free ends 26 of the terminals 7

- until they are moved backward toward the contact-

releasing position illustrated.
At first, the cam surface 18 provides an operative

gradual slope (D in FIG. 3), and then the opefative slope

increases to a steep slope as the point at which the
cantilevered trigger arms 25 ride on the cam surface 18
moves past the support pin 16, thus allowing the cam
mémber 17 to move on its support pin 16 counterclockwise
to thereby providé the steep slope shown in FIG. 3.

When the cam surface head section A contacts the

free ends 26 of the cantilevered trigger arms 25, the cam

‘member 17 is positioned about the support pin 16 in order

to exhibit the gradual slope position, and when the cam

surface tail section B contacts the cantilevered trigger

arm free ends 26, the cam member 17 is inclined about the
support pin 16 to provide the steep slope position. The

movement of the two cam surface sections A and B may be

characterized as having opposite movements. That is,
when the terminal trigger arm free ends initially contact

the cam member 17 at the cam surface head section A, the
cam surface head section A will move (typically rotate)

clockwise around the support pin 16. However, when the
trigger arm free ends 26 ride upon the cam surface 18 and

make the transition'to the tail section B, the cam
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17 7. The IC socket according to claimé6,” further including 4 gpring

portion (9) of the terminal, which spring portion (9) biases th cpgtgﬁy‘BQQ
arm (24) to its said contact-nmaking position. 5 o 8] The S
socket according to claim7, wherein said contact |inmb (24) has =& comtact

end (8) and a first standoff (21) spaced therefrom. and said Lirst_standoff
engages a surface (23) of the housing iEiorder to define the spacing

he platform and said o
bet ween t ghr%ace téfi section B will move counterclockwise around

the support pin 16.
As mentioned above, the gradual-to-steep.operative

slope transition is caused by the cam member 17 moving to
5 | displace the positions of the cantilevered trigger arm

free ends 26 from the cam surface head section to tail_

sectién, thus causing such a smooth transition that the

user does not detect the slope change and may have no odd

feeling'at the pbint of transition.

10 : Referring now to FIG. 4, the lead wires 2 of the
IC 1 are laid on the IC seat or platform 6 and the |
downward pressure on ;he cover 14 is released, thereby
permitting the socket terminal contact ends 8 to push the
lead wires 2 against the IC seat 6 when the opening-and-

15 closing mechanism 13 returns to its original position of
FIG. 1. Each socket terminal 7 thereby applies a
reliable mating force against the IC lead wires 2, which

is a function of the difference between the thickness T
of the lead wire 2 and the clearance €. This force is

20 strong enough to assure that a reliable electric
connection is made between the IC lead wire 2 and the
terminal 7.
~ When the IC socket 5 is empty, the terminal

contact end 8 is kept a small distance C apart from the

25 IC seat 6, and therefore, no debris such as might be left
after the IC socket 5 is molded will stick to the contact

end 8 of any test socket terminal 7, thereby éliminating



10 © contact end (8). 9. The 1 C socket according to

claim®8, further

i'ncluding a second standoff (22) of the contact |inmb (24) which cooperates

with said first standoff by engaging a second surface

0. The IC socket according to claiml1, wherein said

continuous flat surface which displays said operative

upon novenent of said cam surface upon ging of said

nechanisn1(13%% and sai d, operative 20 ope_varies
t

cont i nuous| yB8tRBRALRLL LY of making a poor electric

of the housing. 15

cam surface (18) is a
sl ope whi ch changes
openi ng- and- cl osi ng
substantially
connection

between the lead wire 2 and the counter contact end 8 as

would be caused by intervening debris.

Referring now to FIG. 5, an alternate embodiment

5 of terminal 7' is illustrated wherein the

first standoff

21' has a step-like form, which simplifies the terminal

shape for stamping from sheet metal.

While the preferred embodiments of

the invention

have'been shown and described, it will be apparent to

10 those skilled in the art that changes and modifications

may be made therein without departing from the spirit of

the invention, the scope of which is defined by the

appended claims.
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first slope orientation and said second stope orientation. 18 11. The IC
socket according to claim 10, wherein said camsurface (18) includes a head
section A and a tail section B, and the cam surface adopts and provides a
gradual sl ope when said termnal (7) contacts 5 sai d head section, and
said cam surface adopts and .

10

15

20

15
Claims

1. An integrated circuit. (IC) socket which
receives and holds lead wires of an IC, the IC socket
eomprising:

an insulative housing having an IC platform (6)
of said housing to permit IC lead wires to be positioned
thereon;

a plurality of terminals (7) mounted on said
housing to make contact with the IC lead wires, each said
terminal (7) haﬁiné a contact-making position and a
contact-releasing position; and

an opening-and-closing mechanism (13) havingan
actuation assembly (15) which has a cam surface (18),
said cam surface has an operative slope that varies
between a first slope erientation and a second slope
orientation in response to movement of saidlactuation

assembly in order to move the terminal (7) between its

'contact-making position and its contact-releasing

position.

 2. The IC socket according to claim 1,
wherein said cam surface (18) is on a cam member (17)
which is swingabiy.mounted so as to move between said
first slope orientation and said second slope

orientation.

REPLACEMENT ezt
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provides a steep slope when said term nal -engages said tail section. 12.
The | C socket according to claim1l, wherein said openi ng- and- cl osi ng
mechani sm (13) has a 10 novabl e cover (14) which noves said cam surface
('18) of the actuation assenbly into engagenent with the termnal (7) in
order to nove the termnal (7) to its.contact- releasing position,

16
3. The IC socket according to claim 2,

further including a.support projection (16) which

swingably mounts said cam member (17).

4, The IC socket according to claim 1,

5 wherein said terminal has a contact limb (24), said
contact limb assumes said contact-making positionlat an
undepressed position of the opening-and-closing mechanism
(13), and said contact limb (24) assumes said contact-
releasing position at a depreésed position of the

10 opening-and-closing mechanism (13).

5. The IC socket according to claim 1,
wherein when the terminal (7) is at the contact-making
position, and engages an IC lead wire, when present,

having a thickness T, and the terminal (7) otherwise

15 engages the platform (6) or is spaced from the platform

(6) by a clearance C, the clearance C being less than the

thickness T of the IC lead wire.

6. The IC socket according to claim 4,
further including a trigger limb (25) of the terminal,
20 said trigger limb being in operative engagement with the
cam_sufface (18) such that movement of the actuation
aséembly (15) moves said trigger limb, resulting in

movement of said contact limb (24).

REPLACEMENT SHEET
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13. An integrated circuit (1C) socket which receives and holds | ead wres
of an IC, the IC socket conprising: an insulative housing having an I1C"
platform(6) 5 to permit IClead wires to be positioned thereon; a
plurality of terminals (7) nmounted thereon to nmake contact with I C | ead
wires, each said termnal (7) having a contact-nmaking position and a

- contact-rel easing position, said terniﬁa; having a contact linb (24) which

10 contacts the IC%[eadTﬂgrﬁcmhe acgggdggg IS |9aLts cont act - maki ng

socke to claim 6,

posi tion;
' further including a spring portion (9) of the terminal,
which spring portion (9) biases the contact arm (24) to

its said contact-making position.

5 8. The IC socket according to claim 7,
wherein said contact limb (24) has a contact end (8) and
a first standoff (21) spaced therefrom, and said first
standoff engages a surface (23) of the housing in order
to define the spacing between the platform (6) and said

10 contact end (8). _°

9. The IC socket according to claim 8,
further including a second standoff (22) of the contact
limb (24) which cooperates with said first.standoff by

engaging a second surface of the housing.

15 _ 10. The IC socket according to claim 1,
wherein said cam surface (18) is a continﬁous-flat
surface which displays said operative slope which éhanges
upon moveﬁent of said cam éurface upon urging of said
opening-and-closing mechanisﬁ (13), and said operaﬁivg

20 slope varies substantially coﬁtinuously between.said
first slope orientation and said second slope

orientation.
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. an actuation assenbly (15) mhich-is accessi ble by an operator of fhe I C

socket ,

sai d actuation assenbly having a cam nenber (17) which is swi ngably

mounted by a 15 support projection (16) and has a uniplanar flat cam
surface (18). which has an operative slope that varies substantially
continuously between a first slope orientation when said actuation assenbly
i's undepressed and a second sl ope ori egtéation when said actuation 20

assenbly i s depressed; _and said _term )
i's in operative connectiton WifhIsaP@ckes sgapredrgate

10

7) has a triggg&d Egb (25) which

wherein said cam surface (18) includes a head section A
and a tail section B, and the cam surface adopts and

provides a gradual slope when said terminal (7) contacts
said head section, and said cam surface adopts and
provides a steep slope when said terminal engages said

tail section.

12. The IC socket according to claim 1,.
wherein said opening-and-closing mechanism (13) has a
movable cover (14) which moves said cam surface (18) of
the actuation assembly into engagement with.the_terminal
(7) in order to move the terminal (7) to its contact-

releasing position.
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(18) of the actuation assenbly and is responsive to depression of the
actuation assenbly in order to nove the 25 contact linb (24) so as to
nove between the contact- naking position and the contact-rel easi ng

posi tion. 20 14. The I C socket according to claim 13, wherein said
contact linb (24) assumes said contact- nmaking position at the undepressed

position of the . 19
13. An integrated circuit (IC) socket which

- receives and holds lead wires of an IC, the IC socket
comprising:
an insulative housing having an IC platform (6)
5 to permit IC iead wires to be positioned thereon;
a plurality of terminals (7) mounted thereon to
make contact with IC lead wires, each said terminal (7)
having a contact-making position and a contact-releasing
position, said terminal having a contact limb (24). which
10  contacts the IC lead wire when terminal (7) is in its
contact-making podition;
an actuation assembly (15) which is accessible
by an operator of the IC socket, said actuation assembly
having a cam member (17) which is swingably mounted by a
15 support projection (16) and has a uniplanar flat cam
surface (18) which has an operative slope that varies
substantially continuously between a first slope
orientation when said acfuation assembly is undepressed
and a second slope orientation when said actuation
20 assembly is depressed; and
said terminal (7) has a trigger limb (25) which
is in operative cornection with said flat cam surface
(18) of the actuation assembly and is responsive to
depression of the actuation assembly in order to move the
25 contact limb (24) so as to move between the contact-

making position and the contact-releasing position.
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actuation.assenbly (15), and said contact :linmb (24) 5 assunmes said
cbntact-releasing position at the depressed position of the actuation
assenbly (15). 15. The |1C socket according to claim 13, wherein when the
termnal (7) is at the contact-nmaking position, the contact |inb (24)
engages an IC |ead wire, 10 when present, having a thickness T, and the
contact linb (24) otherMAse engages igE%ngtforg1(6) or :f sp?ﬁed ILonlthe
latform (6) by a clea t e C bein na er an e
Fhi ckness(T) of yt he I C | ﬁ%ee Pceies“ d% % ¥ claim 13,

wherein said contact limb (24) assumes said contact-
making position at the undepressed position of the
actuation assembly (15), and said contact limb (24)

5 assumes said contact-releasing position at the depressed

position of the actuation assembly (15).

15. The IC socket according to claim 13,
wherein when the terminal (7) is at the contact-making
position, the contact limb (24) engages an IC lead wire,

10 when present, having a thickness T, and the contact limb

(24) otherwise engages.the platform (6) or is spaced from

the platform (6) by a clearance C, the clearance C being

smaller than the thickness T of the IC lead wire.

1l6. The IC socket according to claim 13,
15 further including a spring portion'(9) of the terminal
(7), which spring portion (9) biases the contact arm (24)

to its said contact-making position.

17. The IC socket according to claim 1s,
wherein said contact limb (24) has a contact end (8), a
20 - first standoff (21) spacéd therefrom, and a second
standoff spaced from the first standoff, and said first
and second standoffs engage respective surfaces (23),
(22) of the housing in order to define the spacing

between the platform (6) and said contact end (8). |{REPLAGEMENT SHEE
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15 further including a spring portlon (9) of the tern1na| (7), which
spring portion (9) biases the contact 'arm (24) to its said contact-naking
position. 17. The I C socket according to claim 16, wherein said contact
lI-inb (24) has a contact end (8), a 20 - first standoff (21) spaced
therefrom and a second standoff spaced fromthe first standoff, and said

first and second standoffs engage respegélve surfaces (23), (22) of the

rontney bna(gy 10 dode R PRI AN NS PR (], and s

wherein said cam surface (18) includes a head section A
and a tail section B, and the cam surface adopts and

provides a gradual slope when said trigger limb (25)
5 contacts said head section, and said cam surface adopts
and provides a steep slope when said trigger limb engages

said tail section.

15 JAN 1993
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18. The I C socket according to claim 13, wherein said camsurface (18) .

I ncl udes a head section A and a tail section B, and the cam surface adopts
and provi des a gradual slope when said trigger linmb (25) 5 contacts
sai d head section, and said cam surface adopts and provi des a steep sl ope
when said trigger |linb engages said tail section.

22
19. An integrated circuit (IC) socket which

receives and holds lead wires of an IC, the IC socket
éomprising:
an insulative housing having a plurality of
5 terminals (7) mounted thereon to make conﬁact with the
lead wires of an IC, each said terminal (7) having a
contact-making position and a contact-reieasing position;
| a platform (6) of said housing to permit an IC
lead wire to be positioned thereon; |
10 an opening-and-closing mechanism having a
cantilevered contact arm (24) mounted to the housing by a
curved joint (9), said opening-énd—closing mechanism
further including a cantilevered trigger arm (25), and
said contact arm (24) contacts the IC lead wire when
15 terminal (7) is in its contact-making position; and
an actuation assembly (15) having a movable
cover (14) which is accessible by an operator of the IC
socket, said actuation assembly having a cam surface (18)
upon which said trigger arm (25) rides, when said
20 actuation assembly is depressed, in response to movement
of said trigger arm (25) along said cam surface(18), the
cam surface (18) having a continuous profile which has an
operative slope that changes between a first slope
orientation and a second slope orientation in response to
25 movement of said trigger arm k25) along said cam éurface

(18).

REPLACEMENT SHEET
15 JAN 1989

* [ L L} s *




22 19. An integrated circuit (1C) socket which receives and holds | ead
wires of an IC, the |1 C socket conprising: an insul ative housing having a
plurality of 5 termnals (7) nmounted thereon to make contact with the
tead wires of an IC, each said termnal (7) having a contact-mnmaking
position-and a contact-rel easing position; a platform (6) of sai'd housing
to permt an IClead wire to be positigﬁfd t her eon;

20. The IC socket according to claim 19,
wherein said trigger arm (25) of the opening-and-closing
mechanism is responsive to depressioh of the actuation -
assembly in order to move the contact arms (24) so as to

5 - move between the contact—making position and the contact-
releasing position in opposition to biasing forces

provided by said curved joint (9).

- 21. The IC socket according‘to claim 19,
wherein said cam surface (18) is on a cam member (17)
10 which is swingably’mountgd SO as to move between said
first slope orientation and said second slope
orientation, and a support projection (16) which

swingably mounts said cam member (17).

22. The IC socket according to claim 19,
15 wherein, at said contact-making position of the terminal
(7), the contact arm (24) engages an IC lead wire, when

present, having a thickness T, and otherwise engages the

platform (6) or is spaced from the platform (6) by a

clearance C, the clearance C being smaller than the

20 thickness T of the IC lead wire.
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10 an openi ng- and- cl osi ng nechanlsn1haV|ng a cantil evered
‘cont act arm (24) nounted to the housing hy a curved joint (9), said

openi ng- and- ¢l osi ng mechani sm further including a cantilevered trigger arm
(25), and said contact arm (24) contacts the IC |lead wire when 15

termnal (7) is in its contact-nmaking position; and an actuation assenbly
(15) having a novable cover (14) which is accessible by an operator of the
| C socket, said actuation assenbl vr%%-a cam surface (18) upon which

sai d trigger arm (25) rittes,Thh s%i?‘ii‘% accorgiimenttiorrksded?y is

r ed, inr onse.to_nov
depr ess whérePR 8814 %can surPace (18) is a uniplanar flat surface

* which displays said operative slope, said operative slope
varies substantially continuously between said first
5 slope orientation and said second slope orientation said

‘cam surface (18) includes a head section A and a tail
section B, and the cam surface adopts and provides a

gradual slope when said trigger limb (25) contacts said
head sectidn, and said cam surface adopts and provides a
10 steep slope when said trigger limb engages said tail

section.

24. The IC socket according to claim 23,
wherein said trigger limb (25).moves in a direction away
from the platform (6) when a free end (26) thereof first

15 engages said head section A and continues in this
direction until the free end (26) moves generally toward

the platform (6).
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of said trigger arm (25) along said. can1surface(18) the cam surface (18)
havi ng -a continuous profile which ‘has ‘an operative slope that changes
between a first slope orientation and a second slope orientation in

response to 25 novenent of said trigger arm (25) along said cam surface
(18). 23 20. The IC socket according to claim 19,
25
IC SOCKET
ABSTRACT

An improved IC sgocket comprises a housing having
terminals 7 and an 6pening-and-closing mechanism 13 to
change the terminals 7 from a contact-making position to
a contact-releaéing position. The housing has a platform
6 to receive the lead wires 12 of the IC, and a movable
cover 14 activates a swingable member 17 which rotates.
The opening-and-closing mechanism 13 is positioned so that
the swingable wmember 17 tilts the opening-and-closing
mechanism toward the contact-releasing position when the
movable cover 14 is depréssed.- A flat cam surface 18 on
the swingable member 17 has a variable operatlve slope
which wvaries as the sw1ngable member 17 tlltS clockwise
and then counterclockwise, so that gradual and steep
slopes are provided éontinﬁously as the swingable member
17 swings about a pivot 16. | |

Fig. 1

REPLACEMENT SHEET
15 JAN 1933




IEEE RN B0 k-
Sy g:]“,: i

wherein said trigger arm(25) of ‘theopeni-ng-and-cl osing mechanismis
responsive to depression of the actuati on"assenbly in order to nove the
contact arns (24) so as to 5 nmove between the contact-naking position
and the contact- releasing position in opposition to biasing forces

provi ded by said curved joint (9). 21. The |IC socket according to claim 19,
wherein said camsurface (‘'18) is on a cam nenber (17) 10 which is

swi ngably nmounted so as to nove betweenqsaid first slope orientation and
said second slope orientation, and a s@Gpport projection (16) which

FIGURE 1
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swi ngably nounts said cam nenber (17). 22.. The |1 C socket according to claim
19, 15 wherein, at said contact-making position of the termnal (7),
the contact arm (24) engages an IC |ead wire, when present, having a
t-hi ckness T, and ot herw se engages the platform (6) or is spaced fromthe
platform (6) by a clearance C, the clearance C being snaller than the 20
thickness T of the IC lead wre.
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24 23. The |1 C socket according to claim19, wherein said cam surface (18)
i's a uniplanar flat surface which displays said operative slope, said:
operative slope varies substantially continuously. between said first 5

sl ope orientation and said second slope orientation said scam surface (18)

I ncludes a head section A and a tail section B, and the cam surface adopts
and provides a gradual slope when said trigger linb (25) contacts said head

section, and said cam surface adopts ang provides a 10 st eep sl ope when
said trigger |inb engages said tail _ :
FIGURE 3
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section. 24. The | C socket accor di ng to cl.aim 23, wherein said trigger linb
(25) noves in a direction away fromthe platform (6) when a free end (26)
t.hereof first 15 engages sai d head section A and continues in this
direction until the free end (26) noves generally toward the platform(6).
4
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