1 LCCKFNG TYRE EJECTI ON LEVER FOR USE | N A CARD EDGE CONNECRRAH gﬂ of. The
| nventi oh The present invention relates to a | ocking type ejection I

for use in a card edge connector, and 53 particularly to an inprovenent
in such a | ocking type ejection | ever whi ch facilitates disconnection and
renoval of a plate-like object such as a printed board from an associ at ed
connector. Description of Prlorﬁﬂﬁﬁlﬂ@ TYPE EJECTHOM LBVBRe objects, which

can be mated together by assdiQt@SE cENJA GHRD cBRGR CONNECEQARe been widely
used. Such a card edge connector conprises a male plug structure integrally
connected to a housing of a plate- |like object such as a printed board,

and a female 15 pieddcet ahlec IDvguijuE i ntegrally connected to anot her

The present invention relates to a locking type
ejection levef for use in a card edge connector, and
s particularly to an improvement in such a locking type
ejection lever which facilitates disconnection and
removal of a plate-like ocbject such as a printed board
from an associated connector.
Description of Prior Art
10 Plate-like objects, which can be mated together by
- assoclated card edge connectors, have been widely used.
Such a card edge connector comprises a male plug
structure integrally connected to a'housing of a plate-
like object such as a printed board, and a female
is receptacle structure integrally connected to another
- plate-like object. The male plug structure and female
receptacle structure, when mated with each othqr, can
make electrical connections_between all conductors of
,'theéc.plata-lika objects, and at the same time, the male
- 20 plug structure and female receptacle structure can be
locked together.
The loéking structure is composed of opposite
longitudinal extensions of the housing each having a
longitudinal guide slot, and latch arms each rotatably

23 = fixed to the end of each longitudinal extension.



pi-. ate-1i ke object. The male plug structure and fenmal e receptacle structure,
when mated with each other, can nmake el ectrical connections between all
conductors of these plate-like objects, and at the sane tinme, the nale 20
plug structure and femal e receptacl e strct ure can ‘be | ocked t oget her. The
| ocking structure is conposed of opposite |ongitudi nal extensions of the
housi ng each having a | Fhei opposite @idis ofothespuintedhbaand axailinserted
rotatably 25 fixed to the end of each | ongitudinal extension. - 2-

The opposite si desinf thiee Lonigitad inadr dslots | 9€ cthedopposiisel dogigddadiaial
slots of the opposite |ongitudinal extensions of the housing until the

printed board has extensions of the housing .until the printed board has

been completely fitted in the housing. Thereafter the

S latch arms are resiliently rotated so that they are

caught by the holes which are formed in the surface on

opposite sides of the lateral edges of the printed board.

This prior art latching structure has been used for

a long time, and is found satisfactory. It, however, has

10 the disadvantage of not being able to eject a printed

board without requiring many steps to remove the

previously locked printed board. In unlatching and

removing a printed board from a housing equipped with a

prior art card edge connector, first, one latch arm is

is turned outward to move its tip out of engagement with a

lock hole which is made in one corner of the lateral edge

of the printed board, and then the érinted board is

partially pulled up. Second, the other latch arm is

turned ocutward to move its tip out of engaqément with a

20 lock hole which is made in the other corner of the

lateral edge of the printed board, and then the printed

board is also partially pulled ué. Thus, the forward

lateral edge of the printed board is partially pulled up

from the housing while the opposite lock arms turn

25 outward. Then, the printed board is completely pulled

out from the housing. The complete removal requires



beeh éSaneLer fitted in the housing. Thereafter the 5 | atch arns are
resiliently rotated so that they are caught by the holes which are forned
in the surface on opposite sides of the | ateral edges of the printed board.
This prior art latching structure has beéir™used for-a long tine, and is
found sati sfactor however 0 t he di sadvant age of not being
able to eject a g?ﬂﬁé"&lb \ﬂ{]ﬁ&f# Oleequiring many steps to renove
t he previously Io,ked pplnt-o boa I n-unl atching and renoving a printed
board from a housTIacad At oY art card edge connector, first,

I h d ' d f
Wi th sz’gci‘r 5‘012 uhi ch AT SRS 5 f“’%é o SRR rifen | l% 31‘#% & SR P R 2 )
Phe other 1t ch- as 3 e 394 ¥rrieRr, W lnsde” Mt otuline Mind saaciion
with a 20 g |ockehobs WHELL ' SePRE bYebBEoR! ¥ &04"Blalh-19%e object

from a connector housing with a single easy finger

action.
Another object of the present invention is to
provide a card edge connector equipped with locking type
10 ejection levers which permit latching and ejection of one
plate-like object with the connector housing by lever
action.
To attain these and other objects, a locking type
ejection 1lever is provided for use in a card edge
18 connector. The card edge connector comprises a female
receptacle structure and male plug structure integrally
connected ﬁo a housing of a plate-like object such as a
printed board and another plate-like object such as
another printed board. The male plug structure and
20 female recéptacle structure, when mated with each other,
make electrical connections between all conductors of
said platé-like objects and, at the same time, are locked
together. The ejection lever is designed to turn into a
locking or an unlocking position selectively, and is
25 pivoted about opposite corners of the connector housing.

When the plate-like object is pushed into the housing



| at eral edge.of the printed board, and then the printed board is al so

partially pulled up. Thus, the forward | ateral edge of the printed board
is partially pulled up fromthe housing while the opposite | ock arns turn
25 outward. Then, the printed board~#3 conpletely pulled out fromthe

Summary of the. | O 1P DS A AAvam @ty L3 ST PSKTGh PP8 4 robhee
o et on Yot by S B LSSk LEY sty W
single easy fi ngelroc?)gixi\gnposition, the locking part of the ejection lever
is forced into engagement with the corresponding corner
L of the plate-like object. When the ejection lever is
made to turn toward the unlocking position, the thrust
part of the ejection lever is raised to thrust the
housing up and partially out of the connector.
In use, one plate-like object is fixed to an
10 associ_.ated housing with the conductors of the plate-like
object eléctrically connected to the receptacle terminals
of the housing. The opposite ejection levers are turned
outward, and the other plate-like object is located in
the entrance slot of the housing while the plate~like
13 object pushes the thrust sections of the ejection levers
downward, thereby causing the ejection levers to turn -i:o-w--- -
the locking position. In this locking position, the
upper locking sections of the ejection levers are forced
into engagement with corresponding corners of the other .
20 plate-like object. Thus, the other plate-like cbject is
fastened to the housing. When removal of the other
plate-like object from the housing is demanded, the
ejection levers are turned outward into the unlocking
position. This will push up and raise the other plate-
25 like object out of engagement with the connector.

The other plate-like object is raised up to the



Anot her object of the present invention is to provide a card edge connector
equi pped with |ocking type 10 ejection levers which permt |atching and
ej ection of one plate-like object with the connector housing by |ever
action. To attain these and ot her object$r a |ocking type ejection lever is
provided for use_in a card edge 15 connector. The card edge connector
conprises a femaf@Viedcah ahichtalidt condnetorapd ugsugrtsthecother mlaper |y
connected to a hﬁg ing of a plate-like object such as a printed board and
anot her plate-Ii dectuareseparated pfroR cthe Raceptache: teamdnalsy
structure and 20 femal e receptacle structure, when mated with each
other, make el ecPfi &he hnnlng onangethgePther Pdasgcidke gbisgtqis far

pl ate-1i ke objects a%& at the same tine, ar Itgcked &i et her. , The ejection
| ever is desi gne§PPHIEFIhithe, ROuRiRg &hak, the ZeR .gestﬁFi‘-BMf the

sel ectivel 5 andrleséeptacle terminals of the housing hés no effect on the

conductor plugs of the plate-like object. This allows
for the easy removal of the plate-like object from the
housing.

Other objects and advantages of the present

10 invention will be understood from the 'tollowing
description of a preferred embodiment of the present
invention Vhich is shown in accompanying drawings:
Brief Description of the Invention

Fig. 1 is a plane view of a printed board and a

1s housing in the position in which they are about to be
combined together, or conversely in the position-in which
the printed board has been ejected and separated from the
housing.

Fig. 2 is a plane view of the printed board and the

20 housing in the locking position.

Fig. 3 is a section view showing the printed board
as it is about to be fitted in the housing, or the
printed board as it is ejected and separated from the
housing. '

25 Fig. 4 and 5 are section views showing the printed

board on the way to insertion into the housing or



25 - pi vot.ed about opposite corners of the connector housing. Wen the
pl ate-1i ke object is pushed into the housing -4- with the ejection |ever
put in an unl ocking position, the ejectiggLIever turns toward the | ocking
position. In the | ocking position, the |oCking part of the ejection |ever

is forced into engagenent_w th e correspondi ng .cojner of, t he

pl ate-1i ke obj ect'g°’9‘0ﬁ§§°}¥e°€j gBFi 324 &irrqn?"%&d(jrt"@ t%anhf’&?épg't he
unl ocki ng position, t t hrust ,part of t ejection |leyer is raised to
thrust the housing up Shd* pdtitsl | 9 o%%cﬁfcglh@%%ﬁﬁ&t\éﬁe I‘?f‘llfgdee,‘fonﬁrd
plate-like object_js fixed to. an, 10 ., associ ated housing wth the
conductors of the® ?‘éf%éleﬁegeﬁj BSFSé'P&:tri cally connected to the

receptacle termnals Fig. 7 is a perspective view of the ejection lever,
5 Fig. 8 is a side view of the ejection lever.
Fig. 9 is a top view of the ejection lever.
Fig. 10 is a front view of the ejection lever.
Fig. 11 is a reér view of the ejection lever.

10 Referring now to Fig. 1 to 6, there are shown
different relational positions between a first printed
board 3 whose housing is equipped with a card edge
connector, and a second printed board 4. They are a)
combined and locked together, b) ejected and separated,

15  or c) on the way to latching or to removal from each
other. Also, referring to Fig. 7 there is shown the
ejection. lever 8 or 9, and referring to Fig. 8 and
s-ubsequeni: drawings there are shown the ejection lever 8
or 9 at one corner of the housing of the first printed

20 board 3. As seen from these drawings, the housing 1 has
a plurality of receptacle terminals 2 at regular
intervals on its lateral edge. When the other printed
board 4 is inserted in the housing 1, all plug conductors
5 of the other printed board 4 are mated with all

25 receptacl'e terminals 2 of the housing 1, thus making

electrical connections between all conductors 5 of the



of 't he housi:-ng. The opposite ejection |levers are turned outward, and the
other plate-like object is located in the entrance slot of the housing

while the plate-like 15 obj ect. pushes the thrust sections of the
ej ection | evers downward, thereby causing-the ejection levers to turn to
the | ocking position. In this |ocking position, the upper |ocking sections

of the ejection |eyese 8hC IR O3 eRR@JeHBRE Wet RN d&SN UpPhted
corners of the other. Zg&an %Iggg##%ke object. Thus, the otherd%Iaté?like

obj ect is fastendsoapdtpe housing. Wien renoval of the other plate-like
object fromthe housing is demanded, the ejection |levers are turned outward
into the unlocking posThaOpridbed ¥Wbhlkdpasdanpbanlociedectd NEhoth®is Mt e-

25 | i ke object out of engagenent with the connector. The ot her

plate-l.i ke obj ectof sthai stfstippiinté8@ board 3 with its ejection levers 8
5 and 9. As seen from the drawings, the housing 1 has
longitudinal extensions 6 and 7 integrally connected to
the opposite corners of the housing 1, and the ejection
levers 8 and 9 are pivoted to the longitudinal extensions
6 and 7 at pivots. 10, respectively. Th_ese ejection
10  levers 8 an& 9 are exactly the same, and are pivoted to
the longitudinal extensions 6 and 7 in the same fashion.
Therefore, it suffices that one ejection lever 9 is
described with reference to Fig. 7 and subsequent
drawings; As seen from these drawings, the ejection

15 lever 9 has a lock section 11 in its upper part.
Specifically, the lock section 11 is composed of a
pair of parallel lock extensions 12 and 13, defining a
lock space 16 therebetween. Each lock extension has a
semicylindrical projection 14 or 15 on its upper inner
20 surfacae. Also, the 1lock section 11 has two side
extensions 17 and 18 adjacent to the lock extensions 12
and 13 with spaces 19 and 20 located between each side
extension and adjacent lock extension. The ejection
lever 9 has a thrust section 22 at its bottom part. This
28 thrust section 22 is made up by an abutting surface 24 to

abut against the flat surface 26 of the notched part 25



-5- "l evel at.-which all conductor plugs of the other plate- |ike object are
separated fromthe receptacle termnals of the housing, and the other

pl ate-li ke object is far enough fromthe housing that the resilient grip of
the 5 receptacle termnals of the hous#ng has no effect on the
conductor plugs of the plate-like object. This allows for the easy renoval

of the plate-like aipj eaicHf r sideheopoutid1Useédbidr priintads bodrdadvant agas &f
the present 10 invention wll be wunderstood from the follow ng

description of a darieitwdirsbosilsotni dxtendimgeapoightvenbmothehablittsng
shown in acconpanyi ng drawi ngs: Brief Description of the Invention Fig. 1
is a plane view ofsurfacent et bdmtuwenrd appbsite Mmide ngaills h@7poandi oz8in
whi ch they are about to be

Longitudinal slot 23 is adapted to accommodate one

5 - longitudinal edge of a printed board. The longitudinal

slot 23 is put in alignment with the pair of 1lock

extensions 12 and 13. 1In this particular example, the

left side extension 17 is integrally connected to the

left wall 27 whereas the ‘right side extension 18 is
10 integrally connected to the right wall 28. The notched |

parts of the housing 1 of the second printed board 4, the

sections of the first printed board 3 and ejection lever

8 or 9 are designed so that their shapes and sizes are

\ coordinated as stated below.

1s First, the flat surfaces 26 of the notched parts of

| the printed board 4 must come to contact with the

abutting surfaces 24 of the thrust sections 22 of the

ejection levers 8 and 9 when the printed board 4 is

inserted in the entranc-a space of the housing 1. As the

20 printed board. 4 advances in the entrance space of the

housing 1, its opposite side edges penetrate the

longiﬁudinal slots 23 and contact the thrust sections 22

. of the ejection levers 8 and 9. Whén all plug conductors

5 of the printed board 4 are mated with corresponding

28 receptacle teﬁinals 2 of the housing 1 at the end of

insertion, the ejection levers 8 and 9 are made to turn



conbi ned together, or conversely in the position in which the printed board
has been ejected and separated fromthe housing. Fig. 2 is a plane view of

the printed board and the 20 housing in the | ocking position. Fig. 3 is
a section view showing the printed board-®s it is about to be fitted in the
housing, or the printed board as it is ejected and separated fromthe

housi ng. 25 intgj jockingl posktiarecin ovhidhekhedirodiock extemsidres| 12

board on the way to insertion into the housing or conversely on the way

to renoval from t hdhBouddnghafeg. sgapped séntponthébmi miades paitthed tosixl

secured to the houg;ggé _

ylindrical projections fitted in corresponding slots
21 ont he opposite side corners of the housing 1.
5 Conversely, when the ejection levers 8 and 9 are made to
turn outward about their pivots 10 after their
semicylindrical projections 14 and 15 come ocut from the
slots 21, the thrust sections 22 of the ejection levers

8 and 9 will thrust and raisc-the printed board 4.

10 The locking and ejecting operations will be
described below with reference to Fig. 1 to 6. First,
when the second printed board 4 is inserted in the

- entrance space of the housing 1 of the first printed
board 3 to which the second printed board 4 is to be

1s connected, the second printed board 3 is put in front of
the housing 1. The opposite ejection levers 8 and 9 are
turned outward into the ejection position. As the
printed board 4 is made to advance downwards, the flat
surfaces 26 of the opposite, lower notched pérts 25 of

20 the printed board 4 will come to contact with the
abutting surface 24 of the thrust sections 22 of the
ejection levers 8 and 9, as shown in Fig. 4. When the
printéd board 4 is made to advance further, the abutting
surfaces 24 of the thrust sections 22 will be pushed |

23 down, thereby c&using the ejections levers 8 and 9 to

rotate about pivots 10 toward the locking position. As



Fig:. 7is a perspective view of the ejection lever. 5 Fig. 8is a

side view of the ejection lever. Fig. 9 is a top view of the ejection
|l ever. Fig. 10 is a front view of the ejection lever. Fig. 11 is a rear
view of the ejection Iever. Description_gg_-the Preferred Enbodi nent 10
Referring nowto Fig. 1 to 6, there are shown different relational

posi ti ons bet Weerhﬁo‘f,.g, d£ prﬂ.ﬂ%ed sban?led ‘g@?%e 89 ﬂﬂ\' Sle%%‘f' PREd Ly (5? o

card edge connector, a second Prin ard 4 ey are conblne

| ocked toget her, @Qoék@ e d ribht e?QEtf&norléJ& Wy Eﬁrns

| atching or to rermval romeac other Al'so, erring to Fig. 7 there

'shown the e ecti QioditEtcfoliufsedndheltid Igkaieidd b Fafld Subsegugtg

drawi ngs there are shown the ejection |ever or 9 at one corner of
housi ng of the fidshaRetst8ds2ee tnebgﬂat%d Boa®8Ch hAPE AHESColpRUERTS:

t he housing 1 has
5 mated with corresponding receptacle terminals 2 of the
housing 1. Further advance of the printed board 4 will
make complete electrical connections between all plug
‘conductors of the printe& board 4 and corresponding
receptacle terminals 2 of the housing 1. In this
10 position the ejection levers 8 and 9 turn into upright
position so that the opposite side edges of the printed

board 4 enter the spaces 16 each defined by the lock

extensions 12 and 13, as seen from Fig. 2 or 6. On the '

way to complete insertion, the lock extensions 12 and 13
1s slidably move on the printed board 4 until their
semicylindrical projections 14 and 15 have 'sfxapped into
the slots 21 of the printed board 4. Thus, the printed
board 4 has been locked to the housing 1.
In removing the printed board 4 from the housing 1,
20 the ejection levers 8 and 9 are made to turn from the
position of Fig. 2 or 6 toward ejection position of Fig.
1. Specifically, in Pig. 6, the left ejection lever 8 is
made to turn counterclockwise whereas the right ejection
lever 9 1s made to turn clockwise. This can be performed
28 by catching each ejection lever by its riser 29 with a
finger and pulling it outward. Then, the semicylindrical

i's



a piufaljty of receptacle termnals 2 at regular intervals on its |atera
edge. When the other printed board 4 is inserted in the housing 1, all plug
conductors 5 of the other printed boardjyj-are mated with all 25

receptacle termnals 2 of the housing 1, thus naking el

ectrical connections

bet ween al | Cond%‘gﬁieé‘}‘ﬁé’glﬁ an fi1r5$todf>r£meﬂoéﬁaéﬂt&xﬂ5h§ hpgeand ihe

second printed board rinted boar

4 can be |locked to the housing 1

of the first prinésfebgatdo? vhbhsibeseizgction levers 8 5 and 9. As

extensions 6 and 7

seen fromthe draw ngs, the housing 1 has | ongitudinal

integrally connected tontBReOBEREL! Rafidl,NSotatlionheshenei @jedtiondlébers
ejection levers 8 and 9 are pivoted to the | ongitudi nal extensions

S

10

18

28

about their pivots 10 will cause the thrust sections 22
of the ejection levers to push up the printed board 4.
Specifically, as shown in Fig. 5, the abutting surfaces
24 of the ejection levers 8 and 9 raise the flat surfaces
26 of the notched parts 25 of the printed board 4. Then,
the printed board 4 begins to leave the housing 1, as
seen from Fig. 5. Further turning of the ejection levers
8 and 9 will cause the printed board 4 to move to the
position of Fig. 4, and finally to the position of Fig.
3 in which the printed board 4 has been removed from the
housing 1. Thus, ejection is completed.

As may be understood from the above, the 1lock
mechanism to secure a second printed board to the housing
of a first printed board to which the second printed
board is to be mated, can be used to remove the second
printed board from the housing of the first printed
board. BEjection of the se_cond printed_ board can be
attained simply by turning the opposite ejection levers
by finger. Advantageously, thg ejection lever can attain
dual function of locking and ejecting a printed board
from the housing of ancther printed board, and ejection
can be performed with single easy action.

In the embodiment described above, tha ejection



6 -and 7 at pivots 10, respectively. These ejection 10 | evers 8 and 9
are exactly the sane, and are pivoted to the |ongitudinal extensions 6 and
7 in the sanme fashion. Therefore, it suffices that one ejection lever 9 is
described with reference to Fig. 7 and sd‘t?sequent drawi ngs. As seen from
t hese draw ngs, H.Ie gectlon 15 | ever. 9 has Iock

upper part. Speci V9% 8 ARG Poake 2RSGIPed 3% éﬁﬁogg‘ggg?gni’ba??f%?hn
Bach | ﬁ'ck' oxt ensi o nienaitutiats patRaslopho bofhtn 1A brThe BRURied de;
17"and 18 adj acenEHEYSE @& ef?%si%niee“ié'riﬂal%g%ﬁt BT, Bec SR 3°

i et ion Tever o RERAY o Fa B8 BRsRels L pBrAE g BE oH Y 14 Hly 1 oLF the

thrust sectgon 225, Jide ‘ip 0% APaRPUtIAAEY f AGhe?4eibotion lever is

described as having side extensions 17 and 18 adjacent to

lock extensions 12 and 13 respectively, thereby

increasing the strength of the whole lever body. These

opposite side extensions 17 and 18 may be omitted. Each

10 lock extension may have appropriate catch means other

than semicylindric projection. In this particular

embodiment a printed board 4 is deécribed as having

notched portions 25 at opposite lower corners, and the

thrust .sectioh of each ejection lever is described as

15 having an abutting bottom 24 to abut against the flat

surface 26 of the notched portion 25 of the printed board

4. The notched portion 25, however, may be omitted, and

then the abutting bottom 24 of the thrust section will

abut against the corresponding. corner of the printed

20 board. _ |

As shown in Figs. 7 and 8, each side wall 27 or 28

may have a descending projectio;t 30 whereas a stopper 31

may be provided to the top of each opposite extension of

the housing 1. Thus, each ejection lever can be kept

2s upright when the printed board 4 is removed from the

housing 1. This upright position of each ejection lever



abut against the flat surface 26 of the notched part 25 -8- on each side
of the second printed board 4, and a |ongitudinal slot 23 extending upright
fromthe abutting surface 24 between opposite side walls 27 and 28.

Longi tudinal slot 23 is adapted to accofddate one 5 | ongi t udi nal edge
of a printed board. The longitudinal slot 23 is put in alignment wth the
pair of |ock extepermitslemsyl Sfooth timsergdrm cof athexprinted Hooadedt 4,
side extension 17 is integrally connected to the left wall 27 whereas the
ri ght side extensThe sgeactimm levemican de ynadeelinetad oheplagbicval |

28. The notched parts of the housing 1 of the second printed board 4, the
sections of the first @& rk®dapparent fnemclbet aboviegydhe lock mechanism

for a card edge connector can advantageously attain dual
s function of locking and ejecting a printed board from the
housing of another printed board, and ejection can be

yerforned with a single easy action.



8-or 9 are designed so that their shapes and sizes &aré coordinated as
stated bel ow. 15 First, the flat surfaces, parts
of the printed board 4 nust conme to copgact wth t he: glg mem“ )
of the thrust sections 22 of the ejection levers 8 an en #hes pry nt’ ed

board 4 is |nsersgdl|n t he entrance space of the housing 1. As the 20
printed board 4 es in the entrance space of the housing 1, its

Chrust sections 35 of ithe & cdPPBAMRoViT EEes oigto bRRz LA 2 S%%%‘aﬁénéﬁct or s
S e Tt L RN i o BVERS .
and 9 are made tfifcgr%bject such as a first printed board to another
5 plate 1like object such as a second printed board
comprising:
a card edge connector having,
a base portion with one edge attached to said
second printed board and another edge having a
10 slot, .
‘a plurality of female terminals extending
upwardly from said base portion into-said slot,
and
a pair of vertically spaced end plates
s ' positioned at each énd of said base,
said first printed board having conductors on its
surfaces up to said insertable edge positioned
to mate with said female terminals and
retaining holes near said insertable edge next
20 to lateral edges thereof,
a pair of locking levers opposite each other
pivotally attached to said base between ;aid
énd plates and rotatable in opposite directions
having, |
25 resilient engaging latches at the upper portion
of each locking lever releaseably engageable



i

-9-"into locking position in which their |ock extensions 12 an .
snapped ‘into their places - with their sem cylindrical pmllwmmjﬁjtilmmﬁ I n
corresponding slots 21 ont he opposite side corners of MgHE? FS sl
Conversely, when the ejection levers 8 a 8"9 are nade to turn outward about
their pivots 10 after their sem cylindrical prajé&ctions 14 and iS cone ,out
fromthe slots 21, the thruiBecti sadd22 e 8Fect iR eRver B8 af@id
will thrust and raise the printed board 4, 10 The |ocking and
ejecting operations will insersablesringed, Raand ér”é{ ence to Fig. 1 to
6. First, when the second printed board 4 is inserted in the entrance space
of the housing 1 of the first printed board 3 to which the second printed

board 4 is to be 15 connect.ed, tep secon [ n&,e board, 3 iz}qut ki.n
front of the housing 1. The 9 %‘%?}H AP PP S Plo eace Locking

lever located beneath and in contact with said

L] insertable edge of said first printed board
when said: first printed board is received in
and ‘partially inserted into said slot of said

edge card connector,

whereby further insertion of said first printed
10 board into said slot causes the rotation of said levers
until said-engaging latches contact the laterai edges of .
said printed board and exertion of an external force on
said locking levers toward said first printed board
causes the resilient engaging latches to further rotate - -
15 into engagement with said retaining holes in said first
| printed board, and, whereby, after complete insertion of
said first printed board into said slot, said locking
levers are rotatable so that each said upper portion can
move the engaging latches out of engagement with said
20 retaining holes and so that the lifting fingers force
said first printed board out of said slot and away from
said cafd edge connector. _
2. The locking device of claim 1 wherein said

resilient engaging latches include ramped extensions at



turned outward into the ejection position. the pri oard 4 is nmade
to advance downwards, the flat surfaces 26 (ﬂ“ﬂﬁem ‘wj@! I“i;ower not ched
parts 25 of 20 the printed board 4 will th the

abutting surface 24 of the thrust sectjjgis 22" of the ejection levers 8 and

9, as shown in Fig. 4. Wen the printe board 4 is nmade to advance further,

the abutting surfaces %4}1%9 A&I ons ha%&ﬁbj anaggk%“ Wi aN2ewsothe

down, thereby ca ?nﬁn evers 9 to rotate about pivots

10 toward the 'gfgﬁﬁﬂxﬁoﬁg‘: fids /éh]meveloo SEO0VRe| NatbBal Seddés bef baid

ej ection |ever CRNESe Wheteas 1he right ejection lever 9 turns
countercl ockw segy L0yt NG 054d | BRa2d, ! Scrassalthd! dlrface thereof and

engage said retaining holes.
5 3. The locking device of claim 2 wherein a pair of
ranped extensions are located opposite one another on

said resilient engaging latches.



\coﬁdﬁétors;S of the printed board 4 have not conpletely 5 mated with
correspondi ng receptacle termnals 2 of the housing 1. Further advance of

the printed board 4 will make conplete electrical connections between all

pl ug conductors of the printed board-41aneic ColL esRoAAl tacle
termnals 2 of the housing 1. In this 10 %bﬁégiAegggﬁgﬁ ection |l evers
8 and 9 turn into upright position so that t&he—appes dges of the

printed board 4 enter the spaces 16 each def i ned by the | ock extensions 12
and. 13, as seen fromFig. 2 or 6. On the way to conplete insertion, the

| ock extensions 12 and 13 15 slidably nover on the printed board 4
until thei ABSBRACTI| i ndrical projections 14 and 15 have snapped into the
slots 21 of the printed board 4. Thus, the printed board 4 has been | ocked
to the housing 1. In renoving the prlnted board 4 fromthe housing 1, 20
the ejection levers 8 and 9 are nmade to turn fromthe

Disclosed is an improvement in a locking type
_ejection lever (8,9) for use in a card edge connector
which comprises female receptacle structure and male
plug structure integrally connected to a house (1) of a

5 printed board (3) and a counter printed board (4) to be
electrically connected to the printed board, said male
plug and female recepta_cle structure when mated
together, making electrical .connections betweeh all
conductors of said printed boards. A lock mechanism

10 for a card edge connector according to the present
invention can attain dual function of locking and
ejecting one printed board from the housing of the
other printed board, and ejection can be performed with

single easy action.
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posi t ion of .Fi g. 2 or 6 toward e] ect | on Rg;.l-‘t;gfﬂ:—af:ilﬁ > 24 Qpeci fical ly,
in Fig. -6, the left ejection |ever e to REPKNE ockw se
whereas the right ejection lever 9 |s made ockw se. This can be

performed 25 by catching each ejection | ever bymwits risgr 29 with a

finger and pulling it outward. Then, the sepraylgn | rojections 14
and 15 of the |ock extensions 12 and 13 cofe ut?-o t /Sy 21. On the
ot her hand, rotation of the ejection |ever §laiott he,?r- ' OfyS 0 wi |
cause the thrust sections 22 5 of the gy echt sh up the
printed board 4. Specifically, as shown in. Fi g8+ urting surrjaces 24
of the ejection levers 8 and 9 raise the f|ht Eu fiages 26/of the noticheq
parts 25 of the printed board 4. Then, \\ ” )

B <

n—TE

¢ 'old

M

RUTITON

WS

LRI

d] .
t-\./’
1O
12—

AR TR AR

' ;' q‘l,- ) ‘;7:
& . : E
Y
"l



the printed-board 4 begins to |leave the housing 1, as 10 seen from Fi g.

5. Further turning of the ejection |ey ard— 9w cpause the printed

board 4 to nove to the positiop f 4Fi ¢. T3S |mFTiltaPFENt b the position of
4 hils beeHEFEABERd froln t he housing 1.

Fig. 3 in which the printed boar
Thus, ejection is conpleted. 15 As may be understood fromthe
the I ock nmechanismto secure a second printed board to the housing

above,

of a first printed board to which the second printed board is to be nated,

can be used to renove th%dsecond printed board fromthe housing of the

first printed 20 L&oa‘_. Ej ection of the second printed board can be

attained sinply by°t niggg the opposite ejectiqp Ievers I® finger.

Advant ageetsby, n} 8¢ =; ion | ever. can afftai n dyalffunct izpn of | ocking and
A A4 From t helhousi ng ¢f & il pFi 8 ed board- an_'v_j

ej ecting a fuc )
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E

fnvthé"enbodinent descri bed above, the ejection -12- levers 8 and 9 are
described as being pivoted in relation to |ongitudinal extensions 6 and 7
of the housing 1. However, the ejection | evers—8=aft 9_nay be pivoted in

relation to the opposite corners of 4 hg }]{@Tl\fh’?\?fa %e b housing 1
is tall enough. The ejection |ever i jﬁ%f%i_.ha_\ng si de
extensions 17 and 18 adj acent to |ock A S and 13
respectively, thereby increasing the strength of the whole | ever body.
These opposite side-extensions 17 and 18 nay be omtted. Each 10 | ock
extension may have appropriate catch neans other than semcylindric
proj ecti on. I n thigx particul ar enbodi nent a printed bo?§d 4 1is
descri bed as having 2 8 ®
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nofched portions 25 at opposite |ower_corners, and the thrust section of
each ejéection |lever is described a ' Ebutting bottom24 to

abut -agai nst the flat surfaq@ éGAﬁj!%ﬁg’ﬁggiggéggﬁﬁp' n 25 of the printed

[
board 4. The notched portion ed, and then the

< -

on t
abutting bottom 24 of the thrust section will abut against the
corresponding corner of the printed 20 board. As shown in Figs. 7 and
8, each side wall 27 or 28 nay have a descendi ng projection 30 whereas a
stopper 31 may be provided to the top of each opposite extension of ghe

housi ng 1. Thus, each ejection | ever_can be kept 25 Wpr.j ght=wher@t he
hi,s r enoved Iro_m t he Bousi ng 1. This upridht® sz"t i on, of
ever 3z - @ _
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-13- permts easy snooth i nser i gg%of the pr1 yboard 4. The ejection

| ever can be made of metal or IaStT S ‘%%b ent_ fromthe above, the
| ock nechanismfor a card edge ﬁEﬁdv t agjeousl-y attain dua
functioh of |ocking and ejecti 5 brlnteﬂ ‘oard (ff rofn t he housi ng of

anot her printed board, and ejection can be perfornedjjwith a single eas
action. -14- Cains 1. A | ocki ng devige for us in a card-edge..,
connector used to connect an insertable e&ge of one plate Ti

as a first printed board to another 5
second printed board

10

ABSTRACT

LOCKING TYPE EJECTION LEVER FOR USE IN A CARD
EDGE CONNECTOR

Disclosed is an improvement in a locking type

ejection lever (8,9) for use in a card edge connector

which comprises female receptacle structure and male .

plug structure integrally connected to a house (1) of a
printed board (3) and a counter printed board (4) to be
electrically connected to the printed board, said male
plug and female receptecle structure when mated
together, making electrical connections between all
conductors of said printed boards. A lock mechanism
for a card edge connector according to the present
invention can attain dual function of locking and
ejecting one printed board from the. housing of the
other printed board, and ejectiod can be performed with

single easy action.

Fig. 1

plate |ike object such as a

uch



conprising: a card edge connector having, a base portion with one edge
attached to said second printed board and anot her edge having a 10
slot, a plurality of fenale termn ngls=extendi:ng-upwardl y-from said base
portlon into said slot, and a pair m:veni:i.x;ahﬂ"ys* acgd end plates 15
posi tioned at each end of said base ;g 'UE 3801 nt gd board havi ng
conductors on its surfaces up to sdj Date A l.e..edge|l posi tioned to mate

with said female term nals and ret aFrFFg—HoFes—rear=s4i d i nsertabl e edge
next 20 to | ateral edggg,thereof, a pair of locking levers
opposite each other pivotally attached to %ild ba et wden said
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end plates and rotatable in opposite directions having, 25
resilient engaging |atches at the upper portien ef-eaech.l-aoeking | ever
rel easeabl y engageabl e -15- with sai{d REPLACEMENTIGH Ol es in

.said
ocki ng

insertable printed board, and lifting fi geri}(ﬁ?t bot t onmjjof each |
' I nsertabl e

| ever | ocated beneath and in contact wt
edge of said first printed board when sai
in and partially inserted into said slot of,said edge card connector,

whereby further insertion of sagd first printed
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10 board into said slot causes the rotation of said |evers until said
engagi ng | atches contact the | ateral edges of said printed board and
exertion of an external force on said locking |evers toward said first
printed board causes the resilient engfgrrg—atehe a—further rotate 15

I nted board, and,

cRERLAGEAENT SREET [
joard into said

I nto engagenent with said retaining ho
wher eby, after conplete insertion of shid fPr3t I d
slot, said |locking | evers are rotatabl 1 %@Eh%iﬁ%aé%g@l |l upper portion can
nove the engagi ng | at ches out of engagE‘f' S aa=20 retaining

hol es and so that the lifting fingers force said first printed board out of
said slot and away from said card edge cmmnector. 2. The | ocki ng device
of claim1l wherein said resilient engaging | atches include ranped

ext ensi ons at Y 2
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- e

-16- the end of each latch having a thickness which allows the | ocking

I atches to nove over the lateral edges of said fi rst printed board, across
the surface thereof and engage sai d [fetarrag=hole 3. The | ocking device
of cllaim2 wherein a pair of rarrped eﬁ?@#ﬁﬁmswas cjat ed opposite one
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