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CARD E OR APPARATUS nd of
;InventPSE“ﬁﬁuwg Yol d of the Invention: TRe present |nvent|oﬁcwgﬁg§§ég?

el ectrical connectors and nore particularly to card edge connectors.

Brief Description of Prior Devel opnents: Cards are renoved from singl e I n
l'ine menory nodules (SIMM and other such card edge connector apparatus by
nmeans of resilient |atche feéjg m é the card

recei ving groove. Largel yé%éjégg S'Nﬁﬁ@%@g '3 tions, netal

| at ches have commonly been -used

Background of invention

1.  Field of the Invention: The present invention relates to electrical connectors

and more particularly to card edge connectors.

2. Brief Description of Prior Developments: Cards are removed from single in
line memory modulés (SIMM) and other such card edge connector apparatus by
means of resilient latches positioned at opposite ends of the card receiving groove.
Largely because of durability considerations, metal latches have commonly been used
for this purpose. Such metal latches may, however, be expensi\)e and may demand
close control of dimensional tolerances so that they may be satisfactorily fit into their
receiving sockets. '

Plastic latches which are integrally molded into the housing are also empioyed
in card edge connectors. In order to increase the durability of such plasti; latches,
anti-overstressing outward stopper members are often positioned outwardly of the
latches to limit their outward deflection. Such latches are also typically equipped with
a finger engagement portion at the upper end of their bodies. While such finger
engagement portions may facilitate the manipulation of the latches, they may render
the latch compiex to manufacture by injection molding techhi_que’s when it is also
necessary to allow for the stopper member. There is, therefore, a need for a plastic
molded latch for card edge connectors which is durable and which may be easily
manufactured.

Another advantage which metal latches are considered to have over plastic
latches is that they are usually easily distinguishable by visual means from the
surrounding insulative méterial. Integrally molded plastic latches on the other hand,
generally have the same color and reflectivity as the rest of the housing. Plastic
latches may, therefore, not be readily discerned by visual means so that the overall
process of replacing cards in connectors equipped with plastic latches may proceed

somewhat more slowly than in connectors equipped with metal latches. Accordingly, a
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anti-overstressing outward stopper nenbers are” often positione
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manipulation platform member which preferably is a pair of longitudinal arms having
transverse elements at their terminal end.- A principal slot is formed between the
longitudinal arms, and a se‘cdndary slot is formed between the ends of the transvérse
extensions. A horizontal member extends from. the lower part of the body and
connects to an outward sto'pper member which extends upwardly to be aligned witr_l
the secondary siot in the engagement member. A finger engaging portion having a
lower base section and ah upwardly and outwardly extending arm fits into the principal
slot formed in the engagement member. When the latch is deflected outwardly, the
stopper member will be received in the longitudinal slot. The principal slot is vertically
aligned with a vertical slot between the body of the latch and the stopper member and
the secondary slot is vertically aligned with the top surface of the stopper member so
that the latch may be produced with relative ease by conventional injection molding
"techniques. Since the finger engagement portion is molded as a separate piece, it can
be produced in a color which is different from the rést of the insalative housing so as to
make it visually distinguishable and thus easier to locate and manipulate.
Brief Description of the Drawings
The card edge connector of the present invention is further described with -
reference to the accompanying drawings in which: |
Fig. 1 is a perspective view of a preferred embodiment of the card edge

connector;

Fig. 2 is a,per_spective view of a preferred embodiment of the card edge

connector shown in Fig..1 with the lever arm engaged. i '
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Fig. 5is an end view of the card connector shown in Fig. 1;

Fig. 6 is a side elevational view of the card edge connector shown in Fig. 2;
Fig. 7 is a top plan view of the card edge connector shown in Fig. 2;
- Fig. 8 is a bottom plan view of the card edge connector shown in Fig. 2;

Fig. 9 is an end view of the card connector shown in Fig; 2,

Fig. 10 is a cross sectional view through line X-X in Fig. 7;

Fig. 11 is an inner side perspective view of the finger engagement portion;

Fig. 12 is an outer side perspective view of the finger engagement portion

shown in Fig. 11; |

Fig. 13 is a top plan view of the finger engagement portion shown in Fig. 1 1;

Fig. 14 is a side elevational view of the ﬂnge; engagement portion shown in Fig.

11, |

Fig'. 15 is an outer end view of the finger engagément portion shown in Fig. 11, |

Fig. 16 is an enlarged view of the latch member of the connector shown in

Fig. 1 in which the lever arm is not engaged; and

Fig. 17 is an enlarged view of the latch m‘émber of the cbnnector shown in Fig.

3 in which the lever arm is engaged; .

Detailed Description of the Preferred -Embodiment

Referring to Figs. 1 - 5, the card edge connector of the presént invention
includes an elongated electrical insulating material housing shown generally at
numeral 10, Preferably this.material isa moldéble plastic-like material such as a liquid
crystal polymer. This housing includes a first end 12 and a second housing end 14.
Interposed bétween these ends there is an elongated card edge receiving channel 16
in the top side 18 of the housing. This channel receives a circuit board shown
generally in phantom lines at numeral 20 (Figs. 3 and 6) which has a front edgé 22,
which is inserted in the channel, a top edge 23 and side edges 24 and 25. Asis
conventional, conductive tabs (not shown) on the circuit board engage electrical

‘contacts as at 26 and 27 which are connected to terminal pins as at 28 and 29. Plastic
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separat eAmo?'iCz%r\talltlatccﬁnmanipulajtion member generally at numeral 42 extends
perpendicularly outwardly from the body and includes horizontal longitudinal arm 44
having a terminal end 46 and a parallel longitudinal arm 48 which has a terminal end
50. At each of these terminal ends there are, respectively, transverse extensions 52
and 54 which extend toward each other. A principal central slot 56 is formed ,
between the longitudinal arms and a secondary peripheral slot 58 is formed between
the ends of the transverse extensions 52 and 54. A stopper member shown generally
at numeral 60 is positioned outwardly from the latch mechanism and is connected to
the body section thereof by horizontal support 62. This stopper member has an inner
vertical wall 64, an outer vertical wall 66 and é top surface 68. Between the stopper
member and the latch body there is a vertical slot 70 which is vertically aligned with
the principal slot in the horizontal latch engagement member. It will also be seen that
the secondary slot 60 is vertically aligned with the top surface 68 of the stdpper
member. Those skilled in the art will appreciate that because of this vertical -

- alignment, a relatively uncomplex mold component or combination of mold
components may be used to form these slots in conventional injection molding
procedures. _ _ .

- Referring particularly to Figs. 11 through 15, a finger engagement portion
shown generally at numeral 72 is illustrated which fits into the principal slot of the latch
mechanism. This finger ehgagemént portion has a lower section 74 which includes -
ends 76 and 78, outer side 80 and inner side 82. The finger engag‘ement portion also

includes an upper section which is made up of an upwardly and outwardly extending
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Dr awi nas The card edge connector of the present invention is further
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VO 96/ 205}'7, it will be seen that this finger engagemﬁ?yo%{%able with the latch
mechanism so that the edges abut the longitudinal arms of the latch engagement
| member and the rear side abuts the latch body while the front side abuts the
transverse extensions of the longitudinal arm. It will also be noted that the secondary
slot between these transverse extensions is aligned with the back stop member and
will receive that back stop member when the latch body is flexed rearwafdly.

It will be understood that the latch mechanism described herein may be integral
with the housing or it may, either with or without the stopper, be separately moldéd
and then attached to the housing. One example of an insertable latch is disclosed in
U.S. Patent No. 4,057,879,

Those skilled in the art will appreciate that this latch mechanism may be easily
manufactured by injection molding. It will also be appreciated that its structure also
allows for durability in its operation. Further, it will be appreciated that since the lever
arm can easily be produced in a color different from the latch mechanism, the lever
arm can be made visually distinctive and thereby facilitate its location and
manipulation. |

While the present invention has been described in connection with the
preferred embodiments of the various figures, it is to be understood that other similar
embodiments may be used or modifications and additions may be made to the
described embodiment for performing the same function of the present invention
without deviating therefrom. Therefore, the present invention should not be limited to
any single embodiment, but rather construed in breadth and scope in accordance with

the recitation of the appended claims.
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.Shown in Fig. 2; Fig. 7is atop plan view of the card edge
connector shown in Fig. 2; ' Fig. 8 is a bottomplan view of the card
edge connector shown in Fig. 2; . c .g. 9 is an end view of the card
connector shown in Fig. 2; - - Fig. S a cross sectional view through

line X-X b0 Eig. 7, . Fig. 11 is an inner side perspective view of the -
f}n?ﬁr g@%fﬁgrﬁ'-%’ﬁ%ﬁ ) - Fig. 12 i.s an outer side perspective view

0 e fjnger ' \irinkla cireui ' 23 i S

o ot oy ARG SERE o Shoombly rorYRMRbly B ciruit bpgd Bavi

Fig. 14 4 foft Eh@g _ﬁoedﬁédsﬁgiaégdd ileay_es.f: s4iGeohnBeRir 2888 BAMpPASIrg: On shown

in Fig. 571s an outer end view of the finger

engagenent pofd)i Onaf lefunygdted kelectriddlly insulativeFiousiriformedrofentrwidatslevi ew of
the I atch nmenmbér of the connector shown in
material and having first and second opposed ends and defining an

elongated channel in a surface of said housing and formed to receive the
front edge of the circuit board; and

(b) a ﬁrst latch mehber positioned adjacent said first opposed end and ‘
comprising a body section extending from the housing to an upper end, a
card engagement_ means extending inwardly from the body section |
adjacent th_e upper end to engage one of the side edges of the circuit
board and a first latch manipulation platform means extending from the

body section.

2. The card edge connector assembly of claim 1 wherein the ﬁrst latch
manipulation platform means extends generally perpendicularly outwardly from the

body section.

3. The card edge connector assembly of claim 2 wherein the body section extends

vertically from the housing.

4, The card edge connector assembly of claim 1 wherein the first latch member is

molded integrally with the housing.

S. The card edge connector assembly of claim 1 wherein the first latch member is

molded separately from the housing.



Fig. 1 in which the | ] ngaged; and : Fig. 17 is an
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of the Preferred Enbodi nent Ref erriZg to Figs. 1 - 5, the card edge
connector of the present invention includes an elongated electrical _
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material is a noldable plastic-like material such as a liquid crystal

pol yer . TResitionsd outwardiy adjacent said firstdatchimember o peavent dverstressingdf $did
| nt er posed between these ends there is an elongated card edge receivVving
channel 1d8lch MBMBESH si de 18 of the housing. This channel receives a
circuit board shown generally in phantomlines at nuneral 20 (Figs. 3 and -
6) which has a front edge 22, which is inserted in the channel, a top edge
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whi ch are ﬁwg%(ég,e& ﬂé?aﬂ&rlahaﬁlxdiﬂ.éﬁ?sﬁéc@d'aﬁ‘ﬁs and 29. Plastic

8. The card edge connector of claim 7 wherein the parallel spaced first and
second arms both have outer terminal ends and first and second transverse

extensions project respectively toward each other from said outer terminal ends.

9.  The card edge connector of claim 8 wherein a principal slot is positioned

between the first and second arms.

10.  The card edge connector of claim 9 wherein a secondary slot is positioned

between the first and second transverse extensions.

11.  The card edge connector of claim 10 wherein the first stopper member is

receivable in the secondary slot when the first latch member is flexed outwardly.

"12.  The card edge connector of claim 11 wherein the first stopper member is

connected to body portion of the first latch by a first horizontal support member.

13. The card edge connector of claim 12 wherein the first principal slot is vertically

aligned with the first horizontal support member.

14. The card edge connectbr_of claim 13 wherein a pin extends vertically

downwardly from the horizontal member.



WO 96/ 20517 'pins as at 30 al so extend downwardly
fromthe %&M "Hlﬁﬂ" ﬁtml econd ends of the housing there is a
first <l;1n| sms OWR g'enesra* y at gnurmeral 31 and a sBEDN§YsAd
machanl sm shown gener ally at nuneral 32. Wiile only latch nmechanism 31 is
described below in detail, it will be understood that these |atch

nmechani sh®. ar &h mqareﬁdgﬁmestor@&@lam%wmn@ﬁrs@f ngengesgagement meang

i denti cal R]eyeerrln articul a s. 16.and 17, it will be
seen t ha@XteRds anguiar oy, and mﬁﬁﬁ{%é@ st lateh Jnanipulationplatiorm

| ower end 36 and an upper end 38. It also includes an i nward extendi ng
proj ecti ¢S and card engagenent arm 41. A horizontal |atch manipul ation
menber -general ly at nuneral 42 extends perpendicularly outwardly fromthe
body and includes horizontal |ongitudinal arm 44 having a term nal end 46

and a pajgl | exnb Uagh bdge WehndbtSr 6F cldin™5 RASréinthié firdtdinge? Sngagement
means has a lower vertical section which is engaged in the principal slot and an upper

angular section.

17. The card edge connector of claim 16 wherein the outward latch stopping means

is receivable in the first secondary slot. | ‘

18. The card edge connector of claim 9 wherein a vertical slot is positioned
between the body section of the latch and the outward latch stopping means and said

vertical slot is vertically aligned with the first principal slot.

19. The card edge connector of claim 10 wh,érein the stopping means has upper

surface and said upper surface is vertically aligned with the secondary slot.

20. The card edge connector of claifn 15 wherein the first finger engagement

means has a color and the housing has a different color.

21. The card edge connector of claim 1 wherein a second latch member is.
positioned adjacent said second opposed end and is comprised of a body section
extending from the housing to an upper end card e_nga_g_enjent means extehding
inwardly from the body section to engage one of the side edges of the circuit board

and a second latch manipulation platform means extehds from the body section.

22. The card edge connector of claim 21 wherein a second latch stopping means is
positioned outwardly adjacent said second latch member to prevent overstressing of

said latch member.

.
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slot 58 is fornmed between the ends of the transverse extensions 52 and 54.
A st opper menber shown generally at nuneral 60 is positioned outwardly from

the 'l atch mechanismand is connected to the body section thereof by
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al so be seen that the secondary slot 60 is vertically aligned with the top
surface 68 of the stopper nenber. Those skilled in the art will appreciate

that becagge OfA ElicPedds bbhfbctdt aSSEmBly foﬁréléhéébl!@%gﬁﬁ?@?l'&ﬁt 4 hayin

conmponent or comnbi nation of mold conponents nay ormthese s
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to Figs. 11 through 15, a finger engagenent portion shown generally at

nuneral 72 is i(a) ustAraebﬂlgatad:ble'ctrillynhwlaﬁee pousitigformed@f of the latch
moldable material and having first and second opposed ends and
defining an elongated channel in a surface of said housing and formed |
to receive the front edge of the circuit board; and

(b) afirst latch member positioned adjacent the first opposed end and .

comprising a body portion extending from the housing to an upper end, a
card engagerﬁent_ means extending inwardly from the body section
adjacent the upper end to engage one of the side edges of the circuit

board and a first latch manipulation platform means having é central slot.

25. The card edge connector of claim 24 wherein a first latch stopping means is
positioned outwardly adjacen_t said first latch member to prevent overstressing of said

-~ first latch member.

26. The cafd edge connector of claim 25 wherein there is a vertical slot between
the first latch member and the first latch stopping means and the central slot of the first

latch manipulation means is \)ertically aligned with said vertical slot.

27. The card edge connéctgr of claim 26 wherein the latch stopping means has an
upper surface and said upper surface is vertically aligned with the peripheral slot of

the first latch manipulation means.

28. The card edge connector of claim 27 wherein there is a first finger engagement

means which is receivable in the central slot of the first latch manipulation means.



mechani sm This fi n tion has a |l ower section 74 which

I ncl udes ends 76 an mlm m‘mmum&@ and i nner side 82. The finger
engagene WO P@2051Dn alsoc | C r section which |$c|mxi;95/m3¢pf an

-~ upwardly and outwardly extending 96/ 20517 5
PCT/ US95/ 16136  arm shown general ly at nunmeral 84 which has a converging
upper” surface 86 and |ower surface 88 which terminate at apex 90.

Referring particularly to Figs. 16 and 17, it will be seen that this finger
engagenr&%t pdhe eard; %gmgmteroiwlalmﬁswmmtha:fuagansmgagédmmdrﬂoﬁdges

but the Io i tudin arnms _of the |atch engagenent
abut % nds upward?y and outwardly from the first latch manipulation means.

' 30. The card edge connector of claim 29 wherein the first latch stopping means is
receivable in the peripheral slot of the first iatch manipulation means when the first

latch member is flexed outwardly.

31. A card edge connector assembly for releaseably securing a circuit board having
a front edge and opposite side edges, said connector assembly comprising: |
- (a) an elongated electrically insulative housing formed of a moldable
material and having a housing color an'd-'havin'g first and second
opposed ends and defining an elongated channel in a surface of said
housing and formed to receive the front edge of the circuit board; and
‘(b). afirst latch member positioned adjacent the ﬁfst opposed end and

comprising a body portion extending from the housing to an upper end, a
card engagement means extending inwardly fromi the body section
adjacent the upper end to engage one of the side edges of the circuit
board end a finger engagement means having a finger engagement
means color and said finger engagement means dolor being different

from said housing color.
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Claims WHAT IS CLAIMED | S: 1. A card edge connector assenbly for

rel easabl y_securing a circuit board having a front edge and opposite side
edges, sai YO8t or assenbl y conpri sing: (a) an el (?régv 16136
el ectrically insulative housing formed of a nol dabl e ' mat eri al

and having first and second opposed ends and defining an

el ongat ed channel in a surface of said hg)bsi ng and fornmed to receive the

front edge of the circuit board; and (b)  a fiXsIt.I at ch nmenber
conpri si la

positi oned adjacent said t"opposed end and
body section extending f Jr(:;tsotzohousi ng to an upper entd 26a L
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2. The card edge connector assenbly of claim1 wherein the first |atch
mani pul at i orm neans extends general ly perpendi cul arl rdly
fromthe S@ iﬁé@%@ion. 3. The card edge connect or assenﬁ¥?9@$ﬂﬁfg%n12
wherein the body section extends verticilly fromthe housing. 4 The
card edge connector assenbly of claiml fPerein the first latch menber is
nol ded integrally with the housing. 5. - The card edge connector assenbly
of  claim 1 wherein the first |atch mepber——s—mo] ded separately fromthe
housi ng.
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6. The card edge connector of claiml1 wherein a first |latch stopping
nmeans i s Pp9elokheyigd outwardly adjacent said first latch menber to prevent

overstressing of said |atch nenber. 7. The card edge conPS3V@89546136| ai m
6 wherein the first [atch manipul ati on neans has a pair of parallel
| ongi tudi nally spaced arnms. 8. The c&/@ edge connector of claim?7

wherein the parallel spaced first and second
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connected to the body portion of the first latch by a first horizontal
support nenber. The card edge connector of clggm

+2—rhereinthe——
f"f° tonahtyplicatiom N
suppor k@%ﬁ@“ﬁ% es BN AR RERORE "0l memcosbeel 1 4 pi n
t IS V&FH%WGWF&%F&H—H%@—WH%@%Q—
I(:a’)C(JT/e []JESQS/ 16liS 6F the report

1. This neport has been drawn on the basis of (Substitute sheets which have been furnished 1o the receiving Office in response fo an invitation
unler Article 14 are referred to in this report as "originally filed” and are not annexed 1o *he repont since they do not contain amendments):

D the international application as originally filed.

E the description, pages (See Attached) | as originally filed.
pages , filed with' the demand.
pages , filed with the letter of

pages , filed with the letter of .

the claims, Nos. _(See Attached) , as originally filed.

Nos. , as amended under Article 19.
Nos. , filed with the demand.
Nos. , filed with the letter of
Nos. , filed with the letter of .

[Zl the drawings, sheets/fig (See Attached) _ , as originally filed.
o sheetstfig , filed with the demand.

sheetsifig , filed with the letter of
sheetstfig , filed with the letter of

2. The amendments have resulted in the cancellation of:

E the description, pages _Rhone
E the claims, Nos. Rone

E the drawings,  sheets/fig none

3.D This report has been established as if (some of) the amendments had not been made, since they have been considered
to go beyond the disclosure as filed, as indicated in the Supplemental- Bex Additional observations below (Rule 70.2(c)).

4. Additional observations, if necessary:
NONE
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15. The card edge connector of claim 14 wherein a first fi nger engagerrent

means extends angularly upwardly and outwardly from Fu ) onafag?d“%w..

N
mani pul at i ONTERNATIONAL PRBOMINAR ¥ EXAMINATION RERSGE COPneC Parin 15
wherein the first finger engagerrent means has a | owef VEFUIBHFI36ecti on

whi ch n_t and —am up gutar _SectTom
Th:acca 3 éﬁ%‘% ' E.ﬂ. (;ﬁ;rs ﬁ( uﬁ.% £ W “Prrétyo'armareoﬁtqparcwug%bmphgmnty.

means eeet ‘v’&u. the . L 'cnr‘nhﬁnFn\l sl at The. card prlnp

connecy} or @fA@tmgn—p wher ein a vertical slot is p03|t|oned bet ween t he body
sectioh of the latch and the outward | atch stopping neans and sai d verti cal

slot ip vertNeea@)al i gned with the dldimst s,p-ines,pal sl ot . YES
Claims 14, 6-10, 18-19, 21-29, 31 NO

Inventive Step (IS) Claims 3, 11-17, 20, 30 YES

Claims 1-4, 6-10, 18-19, 21-29, 31 NO

Industrial Applicability (IA) Claims 1-31 YES

Claims none NO

2. CITATIONS AND EXPLANATIONS

Claims 1-4, 6-10, 18-19, 21-27 lack novelty under PCT Article 33(2) as being anticipated by Gou et al. which shows and
disclose the claimed card edge connector assembly. .

Claims 24, 28-29, 31 lack novelty under PCT Article 33(2) as being anticipated by Tuan. which shows and disclose the claimed
card edge connector assembly

Claims 5, 11-17, 20, and 30 meet the criteria set out in PCT Article 33(2)-(3), because the prior art does not teach or fairly
suggest the claimed stopper member, latch stopping means and first finger engagement means having a color different from
the housing color.

Claims 1-31 meet the criteria set out in PCT Article 33(4) because the claimed subiect matter can be made or used in
industry.

NEW CITATIONS ——————

NONE
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19. The card edge connector of claim 10 wherein the stopplng means has

upper

col or

surface and said upper surface is vertically g
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Mlyf‘iﬂ@’ bycthe descpiRsign. g a second | atch nani pul ation pl atform means

ext enfds duiayedhe olj@Eyto SRIEPCD Rule 66.2(a)(v) as lacking clarity under PCT Article 6 because the claims are indefinite

for the following reason(s): Thc recited feature "spaced first and second arms” on lines 1-2 of claim 8 lack proper antecedent
hasis.
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22. The card edge connector of claim?21 wherein a second | atch stopping

nmeans i s positioned outwardly adjacent said second |-a¢cCh—eAber
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A card edge connector
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Continuation of: Boxes I - VIII

|. BASIS OF REPORT:

This report has been drawn on the basis of the description,
pages, 1, 5, as originally filed.

pages, none, filed with the demand.

and additional amendments:

Pages 2-4, filed with the letter of 12 August 1996

This report has been drawn on the basis of the claims,
numbers, 1-5, 15-31, as originally filed.

numbers, none, as amended under Article 19.
numbers, none, filed with the demand.

and additional amendments:

Claims 8-14, filed with the fetter of 12 August 1996

This report has been drawn on the basis of the drawings,
sheets, 1-5, as originally filed.

sheets, none, filed with the demand.

and additional amendments:

none
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alfront edge and opposite side edges, said connector ass npri si ng:
(a) An elongated electrically insulative housing forned 12 AUG 996
nol dabl e material and having first and second opposed ends and '

defining an el ongat ed channel in a surfade of sai d housi ng and forned

to receive r Qnt ed e of the circuit board a first

| at ch a@@ﬁ’f% ferd Rlgsticdatchwhich i raadiy y&@e t@ PETSON® wzirkmg with
conpri si a body portion extending fromthe housing to an upper end, a
card eng@§8hent neans extending_i nwardly from the body section

adj acent the upper end to engagedidAIRYOLEKLIYEARORdges of the circuit
board and a f

25 The car dNcNEEAE AHGBGHTEER o B HVenonemiITal Image RiLges Ao RsBiionsd
Teans | SRR e B eSS A8 e efin'tht el b8 hTRIRFbr & ikl Vo
latch is positioned at one end of the elongated housing. Each of these latches
comnrises a body portion which extends vertically from the housing and which has on
its inner end which inward extension engages the card edge. On its outer side is a latch
manipulation platform member which preferably is a pair of longitudinal arms having
transverse elements at their terminal end. A principal slot is formed between the
angitu'dinal arms, and a secondary slot is formed between the ends of the transverse
extensions. A horizontal member extends from the lower part of the body and
_connects to an outward stopper member which extends upwardly to be aligned with
the secondary slot in the engagement member. A finger engaging portion having a
lower base section and an upwardly and outwardly extending arm fits into the principal
slot formed in the engagement member. When the latch is deflected outwardly, the
stopper member will be received in the longitudinal slot. The principal slot is vertically
aligned with a vertical slot between the body of the latch and the stopper member and
th_e secondary slot is vertically aligned with the top surface of the stopper member so
that the latch may be produced with relative ease by conventional injection molding
techniques. Since the finger engagement portion is molded as a separate piece, it can
be produced in a coldr which is different from the rest of the insulative housing so as to
make it visually distinguishable and thus easier to locate and manipulate.
The card edge connector of the present invention is further described with
reference to the accompanying drawings in which:
Fig. 1 is a perspective view of a preferred embodiment of the card edge
connector;
Fig. 2 is a perspective view of a breferréd embodiment of the card edge

connector shown in Fig. 1 with the lever arm engaged;
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26 The card edge connector of claim25 wherein there Mts':/ai‘ é436

between the first latch menber and the first latch stoppi ar 'gpgegﬁ
central slot of the first Iatch mani pul atlon nmeans is vertically al
with said vertical sl ot The car® edge connector of claim 26 wherein

t he | at.ch st [ S has.an er surface and said er surface is
vertical l y al 5:1@% ?E&%@H'%Qﬁ!ﬂw (ﬁdwm{qcﬁ%h'%rﬁﬁr u: ation
neans. carde econ?tor f claim erelni:here S aflrst
fi nger engagé:ri%h s 2I0R P Y,‘ﬁw%r} 6%8@@3%9%‘:99"?‘“8’ 9 of the
first Tatch r@pi oW 34 'R UiedSf the card connector shown in Fig. 1;

Fig. 6 is a side elevational view of the card edge connector shown in Fig. 2;
Fig. 7 is a top plan view of the card edge connector showﬁ in Fig. 2;
Fig. 8 is a bottom plan view of the card edge connector shown in Fig. 2;
Fig. 9 is an end view of the card connector shown in i-ig. 2;
Fig. 10 is a cross sectional view through line X-X in Fig. 7;
Fig. 11 is an inner side perspective view of the finger engagement portion;
Fig. 12 is an outer side perspective view of the finger engagement portion
shown in Fig. 11; | |
. Fig. 13 isatop -plan view of the finger engageme'nt portion shown in Fig. 11;
Fig. 14 is a side elevational view of the finger engagement portion shown in Fig.
11;
Fig. 15 is an outer end view of the finger engagement portion shown in Fig. 11;
Fig. 16 is an enlarged view of the latch member of the connector shown in
Fig. 1 in which the lever arm is not engaged; and
Fig. 17 is an enlarged view of the latch member of the connector shown in Fig. 3
in which the lever arm is engaged.
Detailed Description of the Preferred Embodiment
'Referring to Figs. 1 - 5, the card edge connector of the present invention
~ includes an elongated electrical insulating material housing shown generally at
numeral 10. Preferably this material is a moldable plastic-like material such as a liquid
crystal polymer. This hodsing includes a first end 12 and a second housing end 14.
Interposed between these ends there is an elongated card edge receiving channel 16
in the top side 1_8 of the housing. This channel receives a circuit board shown
generally in phantom lines at numeral 20 (Figs. 3 and 6) which has a front edge 22,
which is inserted_in the channel, a top edge 23 and side edges 24 and 25. Asis
conventional, conductive tabs (not shown) on the circuit board engage electrical

contacts as at 26 and 27 which are connected to terminal pins as at 28 and 29. Plastic

AMRNDED SHEET



V\D 96/ 20517 . PCT/ US95/ 16136 29. The car d%?ﬂiﬁ(& éfl 3 6
up

claim 28 wherein the finger engagenment portion extends an )
outwardly fromthe first latch manipul atijon means.  30. The card et géUG ]996
connector of claim29 wherein the first fatch stoppi ng neans is receivable

0, D, BP0 316 o g 8 SRR o o B ot o
cages, o3 telfausing theteds Btibt a3 RFstown BBhe i ot MineiaPdhand &7 °°
el ectri cgeeond f4teh Alechnift Sholin'gendRallydt &33! SWhile only latch mechanism
31 is described below in.detail, it will be understood that these latch mechanisms are
mirror images of each other and are otherwise essentially identical.

Referring particularly to Figs. 16 and 17, it will be seen that the latch
mechanism 31 includes a body section 34 which has a lower end 36 and an upper end
38. It also includes an inward extending projection 40 and card engagement arm 41.

A horizontal latch manipulation member generally at numeral 42 extends
perpendicularly outwardly from the body and includes horizontal longitudinal arm 44
having a terminal end 46 and a parallel longitudinal arm 48 which has a terminal end |
50. Ateach 6f these terminal ends there are, respectively, transverse extensions 52
and 54 which extend toward each other. A principal central slot 56 is formed between
the longitudinal arms and a secondary peripheral slot 58 is formed between the ends
of the transverse extensions 52 and 54. A stopper member shown generally at
numeral 60 is positioned outwardly from the latch mechanism and is connected to the
body section thereof by horizontal support 62. This stopper member has an inner
vertical wall 64, an outer vertical wall 66 and a top surface 68. Between the stopper
member and tﬁe latch body there is a vertical slot 70 which is vertically aligned with
the principal slot in the horizontal latch engagement member. It will also be seen that
the secondary slot 58 is vertically aligned with the top surtace 68 of the stopper
member. Those skilled in the art will appreciate that because of this vertical alignment,
a relatively uncomplex mold component or combination of moid components may be
used to form these slots in conventional injection molding procedures.

| Referring particularly to Figs. 11 through 15, a finger engagement portion
shown generally at numeral 72 is illustrated which fits into the principal slot of the latch
mechanism. This finger engagement portion has a lower section 74 which includes
ends 76 and 78, outer side 80 and inner side 82. The finger engagement portion also

includes an upper section which is made up of an upwardly and outwardly extending
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mat et ™ and havi ng a housi ng col or a%%w €8t and secongm

opposed ends and defining an el ongated el in a surface '¢:vaT':
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(54) Title: CARD EDGE CONNECTOR APPARATUS

(57) Abstract

Disclosed is a card edge connector (10) having mirror image latches (31, 32) which are integraily molded into the housing and
which have horizontal latch manipulation platform members (42) which extend outwardly from their body section. A stopper member (60)
is positioned outwardly from the latches to prevent overstressing when the latches are deflected. The horizontal latch manipulation has
a central major slot (56) and a peripheral secondary slot (58) which are vertically aligned respectively with a vertical slot (70) between
the latch body and the stopper member and the top surface of the stopper member to allow for relatively easy molding of the latch. A
separately molded finger engagement portion (72) may be inserted into the central principal slot which the stopper member is received by
the secondary slot when the latch is flexed. The finger engagement portion may advantageously be of a different color from the housing to
make it easier to locate. :




