El ectrical Connector for Printed G rcuit Boards The
pr esent—i-avention concerns—an-electrical connector eguipped with two
connect or, halves that are connector equi pped with two connector hal ves

that are . respectively nounted on different boards and connect
these boards 9§§@5 ot her. In the past, electrical ﬂe@g@kﬂ@ﬁshave
been wi dely w8 used in order to connect printed CIrCUIt oards
hereafter referred tg : Slectrical
connectors as di scl 0SE0 equi pped

with a plug connector and a cap connector that are mounted on
different boards andTheepresent invention concerns an electrical

connector equipped with two connector halves which are
5 respectively mounted on different boards, and which
connect these boards to each other.

In the past, electrical connectors have been widely
used in order to connect printed circuit boards,
hereafter referred to as "PCB’s", to each other. Such

10 electrical comnectors as disclosed in U.S. Patent No.
5,224,866 are equipped with a plug connector and a cap
connector which are mounted on different boards, and
which are connected to each other. The PCB’s are
connected to each other by connecting the plug connector

15 and cap connector. The plug connector and cap connector
each have a plurality of contacts, and a housing in
which these contacts are lined up at a given pitch.
Ordinarily, the contacts lined up in the housing of the
plug connector possess spring forces, so that when the

20 plug connector and cap connector are connected, the
contacts lined up in the respective housings are caused
to contact each other with a given force as a result of
these spring forces, thus establishing an electrical
connection. ) _

25 As a result of the miniaturization of electrical
connectors in recent years, there has been a tendency
for the contacts to become smaller, and for the pitch at
which the contacts are lined up to become narrower.
Furthermore, there has also been a tendency for the

30 contacts to become shorter, in order to reduce the
distance between the connected boards when the boards
are connected face-to-face by such an electrical
connector. In cases where the contacts are thus made
smaller and shorter, the spring forces of the contacts

35 drops so that there is a drop in the contact pressure
between the contacts, thus leading to the danger of an
inadequate electrical connection.
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connected to each other. The PCB's are connected to each ot her by

connecting the plug connector and cap 15 connector. The. plug

connector and cap connector each have a plurality of contacts and

2}20u3|n? in ﬁhlch t hese contacts are lined up at a given pitch.
inarily, the contacts lined up in the housing of the

connect or posWO%24%P; ng forces, so that when the 20 plu gngg%ﬁg?tor

and cap connector are connected, the contacts ,lined u

respective housings aF@e ceRigss of the Pr?%ﬁ%ﬁw&%ﬁﬂnéiﬂﬂ1#ﬁ ﬁﬁ?ﬁgﬁ gi ven
force as a resul anoklectrical dommeetsprwhich onaless atmmmssababl tehcagsen
electrical f, ?f&!é Yy contaf each ofifes? Wikt ndbn! Béntact

m niaturization (S'Pe

onnectors rec ears, there
has been a tendep&gssure evenfkﬁ’tPﬁe°€Bﬁ?§E?Sa¥§)Wﬁﬂﬁ)ﬁgaiﬁﬁFyeF and for the
pitch at s shvbteh. t he contacts are lined up to becone narrower.

Furthernore, there h al e f 0- s to
becone shorter, in o?@é S]Sec?:rg%gﬁ ?RHQSQE&: & éd’tbetprnecsé-2 elﬁggﬂ{:tﬁﬁﬁ
connect ed boar dswhiigh ificusedhiss order to aghievefhe ABPVeRestignedce by
such an el ectricgbject is an electrical connector which is equipped with

a plug connector and a cap connector on which first
10 contacts and second contacts that contact each other are
respectively lined up. The connectors are respectively
mounted on a first board and a second board, and connect
the first board and second board to each other.
When the plug and cap connectors are connected to
15 each other in the electrical connector of the present
invention, the first contacts are clamped between the
wall surfaces of the housing of the plug connector and
the second contacts. In other words, when the plug and
_ cap connectors are connected to each other, the first
20 contacts are clamped between the wall surfaces and the
second contacts, and are strongly pressed against both
of these parts. As a result, even if the contacts are
made smaller and shorter in order to reduce the pitch of
the contacts, the first contacts and second contacts can
25 be caused to wipingly contact each other with a high
contact pressure. Furthermore, the first contacts are
lined up in two rows so that the first and second spring
members are mutually symmetrical in the opposing rows.
As a result, the respective forces from the wall
30 surfaces and the second contacts are balanced between
the two rows, so that the first contacts and second
contacts can be caused to contact each other with a high
well-balanced contact pressure. Thus, an electrical
connector which provides a secure electrical connection
35 can be obtained.
Embodiments of the electrical connector of the
present invention will now be described by way of
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connector. In cases where the contacts are thus nade smal | er and

shorter, the spring forces of the contacts 35 drops so that there is a
drop in the contact pressure bet ween the contacts, thus leading to
t he danger of an | nadequat e- el ectrical connection. -1-
U S. Patent No. 5,224,866 discloses an electrical con ﬁaagnbly
for el ect r WsER6/24%Rnecti on to conductive pads on boardqﬁé#%é?s I'ncl udi ng
pl ug and receptacl e connectors. Each connector has el ectrical

example with reference to the accompanying drawings in

which:

Figures 1'- 4 illustrate the plug connector in a

first embodiment of the electrical connector of the

5 present invention. Figure 1 is a plan view, Figure 2 is
a side view, Figure 3 is an end view, and Figure 4 is a
schematic plan view of a board on which the plug
connector is mounted.

Figure 5 is a cross-sectional view of the plug

10 connect.or shown in Figures 1 - 4.

Figures 6 - 9 illustrate the cap connector of the
electrical connector of the present invention. Figure 6
is a plan view, Figure 7 is a side view, Figure 8 is an
end view, and Figure 9 is a schematic plan view of a

15 board on which the cap connector is mounted.

Figure 10 is a cross-sectional view of the cap
connector shown in Figures 6-9.

Figure 11 is a cross-sectional view which
illustrates the connected state of the plug connector

20 shown in Figures 1-4 and the cap connector shown in
Figures 6-9.

Figures 12-14 illustrate the cap connector in a
second embodiment of the electrical connector of the
present invention. Figure 12 is a plan view, Figure 13

25 is a side view, and Figure 14 is an end view.

Figure 15 is a cross-sectional view of the cap
connector shown in Figures 12-14.

Figure 16 is a side view which illustrates the cap
connector in a third embodiment of the electrical

30 connector of the present invention.

Figure 17 is a cross-sectional view which shows the.
cap connector in Figure 16 connected with a plug
connector, illustrating the electrical contact between
the ground contacts of the cap connector and the ground

35 contacts of the plug connector.

Figure 18 is a cross-sectional view which shows the

cap connector in Figure 16 connected with a plug
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5 termnals secured in a housing, the termnals including cont act
sections and term nation sections for electrical .__ connection to the
conductive pads on one of the board menbers. The terminals in the
receptacle or cap connector have a linear configuration secured in the
10" housing and include contact sections for electrically PCTRIROOf6ués" 0
with the cont X¥@984%8 ons of the plug connector when the plug connector
and receptacle connector are nated together. The object of the
pr esent |nventlcnbdnndumomnoﬂlmesﬂﬁating(ﬁhecmﬂhc&ricahnegntacmPhﬂtWﬁﬂGES it

possible to cause ﬁ%‘aﬂ Séﬁéﬁ&éyeoé QJHE re'alps c%n@@ﬂbi\céﬁdt&@|ﬁf§ﬂdlca| ly

and nechanlca gage eac her wt hi gh cont act ressure
even i f the cont e&qfs"—a&t‘:@ ﬁ’EdEhgnﬁ}‘F%chﬂneCtorshorter 20 'FI)'he

el ectrical connector dfigute pgesend sideentiesnwhich dwhludtiatesecthe ream der
to achieve th abovr&en&%% oped ¢ ¥£lpj cfd:ﬂnén%”o?l ehbr bféde £odECt Or t hat

I S equi pped plrug connec a cap connector in which the plug
or first contactsCQBnFQFﬁ§ efpthe B%ﬁﬁﬁﬂF(kﬂﬁ%ﬂEﬁQnthat

A first embodiment of the electrical connector of
the present invention will be described with reference
to Figures 1 through 11.

10 Figures 1 - 5 illustrate the plug connector of the
electrical conmector. A plug connector is one example
of the connector referred to as the "first connector" in
the present invention. Figures 6-10 illustrate the cap
connector. A cap connector is one example of the

15 connector referred to as the "second connector" in the
present invention. Figure 11 shows the plug connector
and cap connector connected to each other.

The electrical connector 10 (Figure 11) has a plug
connector 20 and a cap connector 60 which are connected

20 to each other. The plug connector 20 is mounted on a
board 12, and the cap connector 60 is mounted on a board
14. When the plug connector 20 and cap connector 60 are
connected to each other, the boards 12 and 14 are

- connected to each other .face-to-face as shown in Figure

25 1l.

The plug connector 20 (Figs. 1-5) is equipped with
a housing 30 and contacts 40. The contacts 40 have
projections 41, for press fitting into contact-receiving
cavities of the housing 30 so as to be fastened to the

30 housing 30, and they are aligned in two rows in the
direction of the length of the housing 30. The housing
30 has posts 32 and 34 which are respectively inserted
into post holes 12a, 12b formed in the board 12, and a
metal-fastening fitting 36 which is soldered to a

35 fastening pad 12¢ on the board 12. Furthermore, a
central wall 38 which extends in the direction of the
length of the housing 30 is formed in the central part
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25 contact each other are respectively aligned. The connectors are

respectively nounted on a first board and a_second board and connect
the first board and second board to each other. The el ectrica
connector for electrical connection 30 to conductive pads on board nenbers
conprises a plu connector having first electrical contacts secured in
a pl ug W and including contact sections and PELS n
sections for electrical connection to the conductive pads on one of the
board nenbers afidtlze dasusing AonneChbs eentral Seldndeehast twoalwaldnt act s
with a i ngaL | ecu oq&k&&- I ncl udi ng
contact sections e%eécgt r%%tdfogg%nec{:ggté&‘? £6uz¥ 1884 or

-2 contact sections 41 includlng -shaped first spring

members 42 which have two bent portions 42a and 42b,

5 second spring members 44 which have contact projections
44a that electrically contact the contact sections 82 of
contacts 80 described later, and termination sections 46
which are soldered to conductive pads 12d on the board
12. The contact legs 42c of the first spring members 42

10 substantially contact the wall surfaces 38a and 38b,
while the second spring members 44 via contact
projections 44a contact the contact sections 82 of the
contacts 80. The contacts 40 are formed by stamping
from single metal plates, which are superior in terms of

15 conductivity and spring characteristics. The contacts
40 are installed at a pitch of 0.6 mm, and the height of
the contacts 40 from the board 12 is approximately 3.00
mm.

The cap connector 60 is equipped with a housing 70

20 and contacts 80. The contacts 80 are lined up in two
rows along the length of the housing 70. The housing 70
is equipped with posts 72 and 74 as shown in Figure 7
which are respectively inserted into post holes 1l4a and
14b formed in the board 14, and a metal-fastening

25 fitting 76 which is soldered to a fastening pad 14c on
the board 14. Furthermore, side walls 78 which extend
in the direction of length of the housing 70 are formed
on both side portions of the housing 70. Contacts 80
are comprised of contact sections 62 which electrically

30 contact the contact projections 44a of the second spring
members 44 of the contacts 40, and termination sections
84 which are soldered to conductive pads 144 on the
board 14. The contacts 80 are formed by stamping and
bending single metal plates which are superior in terms

35 of conductivity and spring characteristics. The
contacts 80 are installed at a pitch of 0.6 mm, and the

_
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t he contact sections of the plug connector when the plug connector and
cap connector are mated together and __ term nation sections for
el ectrically connecting with - the conductive pads of the other of the
board menbers. 5 The connector is characterized in that: each contact of
the plug connector includes a base portion having a beam f?iﬁﬂﬂyl

eon tor

upwar dl y t her eVP8#4%he beam i ncl uding a contact section

mat.ing with a correspondi ng | i near contact of the cap connector. The
beam further 10 hetghticef DhesconspetssPP i fxpempdihe divaxd aAdinag fromt he
end thereof, the §§§f@ﬂhﬂgﬁgbo@,exhgnding to an end portion that is
substantially at t

upst andi ng beam Upgnmn%f %S’IetgE’gugscg%ﬁﬁ%t%ﬂ?@%%&%%g?f’gagggo% Eéo saprfel ng
end portion pressecnnectedyaiassshownehnrBiguee |11of thee firgy andreecend such
t hat the §- shapeskPiicberscqbi 28 §4 dHernY UDntARRBCLO aPé Eclamped
between the wall surfaces 38a and 38b and the contact
sections 82 of the contacts 80. Furthermore, when the
contact projections 44a of the second spring members 44
are pressed against the contact sections 82 of the
10 contacts 80, the first and second spring members 42 and
44 apply a force on the contacts 80. Thus, when the
plug connector 20 and cap connector 60 are connected,
the contacts 40 are clamped between the wall surfaces
38a and 38b and the contacts 80, and are strongly
15 pressed against both the wall surfaces 38a and 38b and
contacts 80. Accordingly, even if the contacts 40 are
made smaller and shorter in order to reduce the pitch of
the contacts 40, the contacts 40 and contacts 80
electrically and wipingly contact each other with a high
20 contact pressure. Furthermore, since the contacts 40
are arranged in two rows s> that the first and second
spring members 42 and 44 of the contacts 40 are mutually
symmetrical in the opposing rows, the respective forces
between contacts 40 and 80 are balanced between the rows
25 of contacts 40, so that the contacts 40 and contacts 80
contact each other with a high well-balanced contact
pressure, thus making it possible to obtain an
electrical connector which provides secure electrical
connections.
30 A second embodiment of the electrical connector of
the present invention will be described with reference
to Figures 12-15:
The electrical connector of the second embodiment
is characterized by the shape of the cap connector. The
35 plug connector has the same shape as the plug connector
in the first embodiment. Accordingly, the cap connector
will be described here.

_— .
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springably cl anped between the |inear contact sections of the cap
connector _and the wall of the plug housing. As a result, even if
the contacts are made smaller 20 and shorter in order to reduce the pitch
of the contacts, the first or plug contacts and second or cap

contacts can be caused to wi pingly contact each other wi th a high
contact pr AWM Furthernore, the first contacts ar PEFPREFIS i n two
rows so that the S-shaped 25 spring nenbers are nutually symetrical in

t he opposing I PHe. c 46 Sonresctidr 9td1asr egEeaewiencssmmg heoonal |

surfaces and the secon ct re Iance et r ows, SO
that the firs oﬁ?ﬁg? tﬁn#@'ec?)% con Sﬁfag? ;\gﬁ :g%n%% %Qdi’i \(,)Rf:ont act
each ot her wi tdows Bitghg3the engtinlafhtde bonsing pPessCempargd;£0o an

el ectri cal th@&&ﬁﬁ&@ést@@tofpr&é &P %oaaaeesrek@%mmlnscn@ﬁté
can be obtaln%

nts qf the eleciric nnector of the
present i ment 3r‘| &P cﬂ%\%&“bfes wﬁrﬁe o5§eﬁﬁ‘ki,1y gFﬁ f‘%&%ﬁb °§fcvm th
reference to \pprexivapelyihPUmawi nFhei housinghl¢h:is equipped with

posts 102 and 104 which are respectively inserted into
post holes 14a and 14b formed in the board 14, and a
metal-fastening fatting 106 which is soldered to a

10 fastening pad 14c on the board 14. Furthermore, side
walls 108 extend in the direction of the length of the
housing 100 and are formed with openings 108a. These
openings are a characteristic feature of the cap
connector 90. The reason for forming the openings 108a

15 will be described below.

The housing 100 is ordinarily made of a synthetic
resin, and is formed by injection molding using a mold
which corresponds to the shape of the housing 100. The
contacts 120 are inserted into the housing 100 after the

20 housing 100 has been molded. The spaces into which the
contacts 120 are inserted are formed in the injection-
molded walls of the housing 100 using long, slender pins
known as core pins. After the housing 100 has been

injection-molded, these core pins are removed from the
25 housing 100. In cases where the contacts 120 are long,
the core pins are also naturally long, so that there is
a danger that bending will occur when the core pins are
pulled out of the housing 100. Accordingly, the
openings 108a are formed in the side walls 108 of the
30 housing 100 in order to allow shortening of the core
pins even in cases where the contacts 120 are long. By
thus forming the openings 108a, it is possible to use a
metal mold in the areas corresponding to the openings
108a during injection molding. PFurthermore, two short
35 core pins which are respectively inserted from above and
below are used in each area corresponding to a space
into which one of the contacts 120 is to be inserted.

T - 7 -
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- 3- Figures 1 - 4 illustrate the plug connector in a

first enbodi mnent of the electrical connector of the pr esant

invention. Figure 1 is a plan view, Figure 2 is a side view, Figure 3
is an end view, and Figure 4 is a 5 schematic plan view of a board on
whi ch the plug connector is nounted. Fi gurgc‘]imjsgs,ﬁ“s

cross- sect i onaW®AB4Yf t he pl ug

By thus using two short core pins to form spaces for the
insertion of long contacts, it is possible to prevent
bending of the core pins when they are pulled out of the
housing 100 following injection molding.
5 A third embodiment of the electrical connector of
the present invention will be described with reference
to Figures 16-18.
The electrical connector 128 of the third
embodiment is characterized by shield plates 170 which
10 are attached to the side surfaces of walls 158 of the
housing 152 of the cap connector 150, and by the shape
of the ground contacts among the contacts of the plug
connector.
The electrical connector 128 of the third
15 embodiment is equipped with a plug connector 130 and a
cap connector 150 which are substantially similar in
shape to the plug connector 20 and cap connector 60 of
the electrical connector 10 of the first embodiment
illustrated in Figures 1 through 11. Ground contacts
20 134 and signal contacts 136 are arranged in the housing
132 of the plug connector 130. Furthermore, ground
contacts 154 and signal contacts 156 are also arranged
in the housing 152 of the cap connector 150. Moreover,
shield plates 170 are respectively attached to both side
25 surfaces of walls 158 of the housing 152 of the cap
connector 150. This attachment is accomplished by
causing the shield plates 170 to slide relative to the
housing 152 so that respective projections 158a formed
on the side surfaces of walls 158 enter the narrow
30 portions 172a of slots 172 formed in the shield plates
170. Bridge contact sections S1 (supported at both
ends) on which dimples 174 are formed, and tongue
members S2 which are used to make spring contact with
the ground contacts 154 of the cap connector 150, are
35 formed on the shield plates 170.
When the plug connector 130 and cap connector 150
are connected, the bridge contact sections S1 of the

-_
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connector shown in Figures 1 - 4. Figures 6 - 9 illustrate the

cap_connect or

of the 10 electrical connector of the present inve

ntion.

Figure 6 is a plan view, Figure 7 is a side view, Figure 8 is an
end view, and Figure 9 is a schematic plan view of a board on mh:ch
the cap co I S nmount ed. Figure 10 is a Aicsos ks Ona
view of th %ﬂé&” connector shown in Figures 6-9. ¥ I gure 11
is.a cross-sectlonal Vi ew t hat - illustrates the connected state of

the plug connsbield plates sHtfivcantalitgthesektdnsions M34mmmpi aheect or shown

in
connect or

In

F'QBEQﬁn& c@ntacég)134 anﬁ'ﬂﬂée oﬁ%%ée embesd ' € the cap

second di nent ecfiri cal_connect or

present i nvenppgﬁngaig}x‘]uq@rﬁq & ﬁFﬁﬂiW’E%\Pn FPechions 154a of the,
vi ew, and Fi ggrouttd ¢centactmdsd.ewIf necessary, thewadgie nembers

Cr 0SS- SeCts Ongh ¥heWRd Eéiﬁm‘iﬂ?:;lonzgec?faﬂgcﬁ’ia%‘f’v{hé Yyrlahudr €5 12-

Figure 16 is a S|de Vi ew

connect or

third embodi nEARCRFES o4 May he; goldered. Furthermore, in the

10

15

20

25

30

35

assembly process, the termination sections 154a of the
ground contacts 154 are soldered to the conductive pads
144 on board 14. Accordingly, the heat generated when
the cap connector 150 is mounted on the board 14 may be
utilized in order to solder the tongue members S2 and
the termination sections 154a of the ground contacts
154. 2As is shown in Figure 18, the signal contacts 136
and 156 do not contact the shield plates 170.
Purthermore, the housing 152 of the cap connector 150
has projecting portions 159, and grooves 160 which
accommodate the projecting portions 138 of housing 132
at which the contact sections S1 and extensions 134a are
located. The assembly process is as follows: The
shield plates 170 are first attached to the housing 152
of the cap connector 150, after which the contacts 154
and 156 are positioned into the housing 152. Soldering
is performed only when the cap connector 150 is attached
to the board. Dimples 174 are formed in the shield
plate 170, and these dimples 174 electrically contact
the extensions 134a of the ground contacts 134.
However, it would also be possible to omit the dimples
174. 1In the electrical connector of this third
embodiment, as was described above, the respective
ground contacts 134 and 154 can easily be connected by
attaching a single shield plate 170 to the housing 152
of the cap connector 150.

Figure 19 illustrates a fourth embodiment of the
electrical connector of the present invention. The
difference between this electrical connector and the
electrical connector of the third embodiment lies in the
shape of the shield plates. In the shield plates 180 of

-l
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connector of the present invention. Figure 17 is a
cross-sectional view that shows the 30 cap connector in Figure 16
connected with a plug connector, illustrating the electrical contact
bet ween t he ground contacts of the cap connector and the ground

contacts of the plug connector. Figure 18 is a cr %ﬁﬁ na
vi ew t hat showdo 5 cap connector in Figure 16 connectegéﬁﬁ gkglug

3
connector, |IIustrat|n? t he el ectrical contact between
- 4 - the electrical connector of this fourth embodiment, no

projections are formed in the tongue members in order to
prevent sagging of the slots 182. An effect similar to
that obtained using the shield plates 170 shown in

5 PFigure 16 can also be obtained using these shield plates
180.

In the electrical connector of the present
invention, as was descriped above, the first contacts
are clamped between the wall surfaces and the second

10 contacts, and are thus strongly pressed against both the
wall surfaces and the second contacts, when the first
and second connectors are connected to each other.
Accordingly, even in cases where the contacts are made
smaller and shorter in order to reduce the pitch of the

15 contacts, the first contacts and second contacts can be
caused to electrically contact each other with a high
contract pressure. Furthermore, since the first
contacts are lined up in two rows so that the first and
second spring members are mutually symmetrical in the

20 opposing rows, the respective forces from the wall
surfaces and the second ccntacts are balanced between
the two rows, so that the first contacts and second
contacts can be electrically connected to each other
with a high, well-balanced contact pressure, thus making

25 it possible to obtain an electrical connector which
provides a secure electrical connection.

- 10 -
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the signal contacts of the_ﬁgg_ggﬂﬂggLDLﬂand~fhe si gnal contacts of the
pl ug connector. Figure 19 a side V|eM/tﬂﬂt illutstrates the can .

connector in a fourth enbodl “N“ﬁn rical 5 connector of the
present invention. ﬁ

of the electrical connector
of - t he present |nvent|on

Ic bé d%scrl bed  wi t h referﬁgi.&stfél“&o

Figures 1 W@9624869 11 Flgures 1 - 5illustrate t connect or
of the 10 electrical connector. A plug connector is one exanple of
t he connect oWE €L&IMed to as the "firsn connector"” in t he present

i nvention. Figureg, 6- 1ﬂniéiééﬁffﬂdi iddRneeRor foﬁoﬁiéﬁﬁﬁﬂcalA cap connector
I s one exanpl e of t he ector referred. to Pe 'second connector”

in the 15 pFé’?é’ﬁFtFﬂ9eﬁ?|%?P uGhiys pags ?ﬁ'oﬁgaf % onnect or and
cap connect orcompmisingdatplugciomneesior having elewmrxﬂa&nqqnngct@onnector 10

(Figure Xl) RRu3ell Y8 a plug housing and including contact sections

and termination sections for electrical connection to
the conductive pads on one of the board members and a
cap connector having electrical contacts secured in a
cap housing and including contact sections electrically

10 connecting with the contact sections of the plug
connector when the plug connector and cap connector are
mated together and termination sections for electrically
connecting with the conductive pads of the other of the
board members, characterised in that

15 the contact sections of the plug connector having
spring members forming an S-shape and the contact
sections of the cap connector having a linear
configuration whereby the S-shape contact sections of
the plug connector are springably clamped between the

20 linear contact sections of the cap connector and a wall
of the plug housing when the plug connector and cap
connector are mated together.

2, The electrical connector recited in claim 1
25 wherein the cap connector comprises shield plates
attached to side surfaces thereof and connecting ground
contacts of the cap connector to ground contacts of the
plug connector.

30 3. The electrical connector recited in claim 2
wherein the plug connector comprises ground contacts
which extend along side surfaces thereof and mate with
the shield plates of the cap connector.
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connector 20 and a cap connector 60 that are connected
20 is mounted on a 20 board 12,

The pl ug connector

to each ot her
and the cap connector

60 Ts nounted on a board

connector 60 are

connected to each other,

14. When the plug connector 20 and cap

the boards 12 and 14 are

connected to each other face-to-face as shown in Figure
a HSH@#E€%§6 and

The pl ug cWM96724%6? 20 (Figs.
contacts 40. The contacts 40 have

into contact-receiving
to the

1-5) is.equipped with

caviti es of

n?%jections 41,
e housing 30 so as to be fastened

for press fitting

housing 30, and they are align&

N wo rows in the

30 direction

of the I ength of the housing
that are respectively insert

board 12 and a

The
i nt
met al - fastening

I ng

g or hold down 36 that

30 has posts 32 and 34
ost holes 12a, 12b fornmed in the

is sol dered

to a fastening pad 12c on th ar urthernore, a 35 central wall 38
that extends in the direction t | ength of the housing 30 is forned
in the central part of tTf-hou 30. This central wall 38 has two
wal |
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- 5- surfaces 38a and 38b. Contacts 40 are conprised of

contact _sections 41 including S-shaped first spring nenbers 42 that =
have two bent portions 42a and 42b, second spring nenbers 44 that have
contact projections 5 44a which electrically contact the contact

sections 82 of contacts 80 described later, and terningébﬁguﬁgﬁﬁions
46.that ar eVNO8¥¥%d t o conductive pads 12d on the board . e
contact |egs 42c of the first spring nmenbers 42 substantially contact

the wal | surfaces 38a and 38b, 10 whilg/ghe se QR¢l spring nenbers 44 via
contact . e
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proj ections 44a contact the contact sections 82 of the
fromsingle netal

The_contacts 40 are forned by stanping

contacts 80.
pl ates, which

are superior in terns of conductivity and spring characteristics. The
contacts 15 40 are installed at a pitch of 0.6 nm and the hei ght of

the contacts 40 fromthe board 12 is approximtely 3.00

The cap corfFR&¥HP%0 i s equi pped with a housing 70
The contacts 80 are lined up in two 20 3/€ows al ong the length of the
housing 70. The housing 70 I's equi pped Wit

in Figure 7 that are respectively

[15

14b forned in the board 14, and a

76 that is soldered to a fastening

Furthernore, side walls 78, wh EEX
sfjde Ypor}Tons of the housing 70.

—

t he housi ng 70, are forned on pot

’y

Contacts 80 are conprised of contac

contact the contact projections 44a o
t he contacts 40 and

M

—

rted

’%?\eni
c

nd in

o~
P~

80

80

14

[
ng

fitting or

*t he board 14.

directi on of

Hi @¥s 8Lt hat el ectr
he 30

an %@ﬁ%ﬁﬂ?§580.

h posts 72 and 74 as shown
(ﬁgo post hol es 14a and

hol d down
| engt h of

ically

second spring nenbers 44 of

T

14d




term nation sections 84 that are soldered to conductive pads 14d on the
board 14. The contacts 80 are formed by _ stanping and bendi ng single

metal plates, which are superior in terms of conductivity and spring 35
characteristics. The contacts 80 are installed at a pitch of 0.6 mm

and t he heiv%ht of the contacts 80 from the board 14 is_approxinmately

3.0 nm - 6-W0 96124969 Wien the plug connector 20 BRHUESISnnect or
60 are connected, as shown in Figure 11, the first and second

spring nembers 42 and 44 of the contac##40 are cl anped
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5 sections 82 of

. between the wall surfaces 38a and 38b and the contact

the contacts 80. Furthernore, when the contact. projections 44a of the
are pressed against the contact sections 82

44

second spring nenbers 44
of the contacts 80, the first and second spring nenbers 42 and
apply a force on the contacts 80. Thus, when the 10 plug ?& E@ﬁ&ﬁ 20 and
cap connecW$x968#96%r ¢ connect ed, the contacts 40 are & &ge et ween
the wall surfaces 38a and 38b and the contacts 80 and are strongly
agai nst both the wal | ¥8rfaces 38a and 38b and contacts
and shorter

pressed
80. Accordingly, even if the contacts 40 are nade 15 snmaller
& contacts 40, the contacts 40 and

in order to reduce the pitch of the—-&
contacts 80 el ectrically andg/w pThgly coggact.each other with a high
are arranged in

contact pressure. Furthernore ince t ontRact s 40
priyng nenbers 42 and 44 of the
h

second 2¢—f
t he

two rows so that theNirs

contacts 40 are nutuarly synnetrigg [E € Opposi ng rows,

respective forces (jgetmeen gﬁﬁmg~§8 are bal anced between the
Nt afgt s and contacts 80

r ows of contacts

,‘8
b
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contact each other wth a high well-balanced contact 25 pressure, thus

making it possible to obtain an . -electrical connector that provides
secure el ectrical connecti ons. A second enbodi nent of the

el ectrical connector of the present invention will be described with
reference 30 to Figures 12-15: The electrical cg,g% L@{“&f t he
second enmb®f 152469 is characterized by the shape of th g% onnect or .
The pl ug connector has the sane shape as the plug connector in the
first enbodi ment. Accordingly, the céysconnector 35 will be described

her e. The cap connector 90 is equi pped with a housing 100 and

contacts 120,, The contacts 120 are lined up in two
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rows along the Iength of the housing 100. Conpared to
the_cap connector 60 shown in Figures 6-9, the contacts 120 are | onger,
with a | ength of approximately 9.00 nm The housing 100 is equi pped
with 5 posts 102 and 104 that are respectively inserted into post

hol es 14a aﬂﬂﬁéég formed in the board 14 and a metal -fastening fitting
or hold do that is sol dered to a fastening padpfﬂyﬂﬁ4 e board
14. Furthernore, side walls 108 extend in the direction of 10 the

|l ength of the housing 100 and are forf8d with

the contacts 80 of

openi ngs 108a. These
featur|54_of the ci¥daonnector 90. The

?gggggg?p?rfo?nfggnmﬁsﬂéﬁ;ué4enings | 08g Wi | | be Mescribed bel ow.
The housi ng and is fomed
by injection ' N\ 14
32~ / I, f=—1s0)
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that corresponds to the shape of ‘the housing 100. The contacts 120 are
inserted inta the housing 100 after .the housi ng 100 has been nol ded.
The spaces into which the contacts 120 are inserted are formed in the’
injection- 20 nolded walls of the housing 100 using long, slender pins
known as core pins. After the housing 100 has been i nj i on- ol ded,
t hese core e renoved fromthe housi ng 100. P@iééggaﬂgge t he
contacts 120 are |ong, the core pins are also naturally long, so that
there is 25 a danger that bending wi 18/8occur when the core pins are
pul |l ed out of the housing 100. Accordj yq the openi ngs 108a are
formed in the side walls 108 of the EBusing 100 in order to allow
shortening of the core pins eve ases where the contacts 120 are
long. By 30 thus form ng the opefs ) it iS possible to use a

metal nold in the areas corresp openi ngs | @8a during

i njection nolding. Furthernore, core pins that are
respectively inserted from abovg del ow are used in each area
corresponding to a space 35‘\| i nfaEEEEh & of the contacts 120 is to be

i nserted.
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By thus using two short core pins to formspaces Uﬁ’d on of
long_contacts, |t is possible to prevent - C%é)boerli‘z' ?Egé%f t he

core pins when they are pulled out of the
i njection nolding.

of

the present invention wll

Fi gures 16-18

' -18. T I of the
enbadj nent is mrgcteri ze?@%%%ﬁw

A third enbodi nent of the el ectrl
be described with refereng s

housi ng 100 foll ow ng

22l connect or
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(57) Abstract

The object of the present invention is to provide an elecivical connector which makes it possible for the contacts to electrically contact
cach other with a high contact pressure even when the contacts are made smaller and shorter. Contacts (40 and 80) which clectrically
contact each other are respectively secured in housings of a plug connector (20) and a cap connector (60), with the contacts being positioned
in two rows in each connector. When the plug connector (20) and cap connector (60) are connected, first and second spring members (42
and 44) of the contacts (40) are clamped between wall surfaces (38a and 38b) of the housing (30) and the contact sections (82) of the
contacts (80), so that the contacts (40 and 80) are springably pressed strongly against each other.




are atta t he side surfaces of walls 158 of the | 152 of
the cap %ggﬁgc 8# 150 and by the shape of 10 the groundﬂ%ggﬁgﬁ#ggéﬁﬁﬁﬁ t he
contacts of the plug connector. ..~ . * The electrical connector 128
of the third enbodi nent is equi pped with a plug connector 130 and a
cap connector 150 that -are substantially simlar-in .15 shape to the plug
-gonnector 20 and ca . : atherehe GG en balg 10 of
the first enbodi nent - illustrated in Figures 1 through 11. ound
contacts - = = 134 ahd-signal contacts 136 are-arranged in the housing -

132 of the pl.ug. conFbet presdot Luvehsdonr ecngesmsd 220 elepmtdetzd 154 and

connactor 150, “RBraoyor, SRIeBRRANIEn, tuo LopRRE I ST S Hhihed 1o
both side- 3 ¥BFPEEEIVELYWAPIEtedgopr dEfifeRsndi Rearss gnd wenagst .
connect or 150.cn§bgsbahbagh&anaahﬁ aggg&plished by 25 causing the shie!d
_Projections 158a foFffethe Bagk:: RESCFEACEl: ERBRSCHPTIn HRYE B oin farae
narr ow used in order to connect printed circuit boarzds,

heresafter referred to as "PCRB's", to each other. Such

10 electrical connectors as disclosed in U,.S. Fatent No.
5,224,866 are equipped with a plug connector and a cap
connec¢tor that are mounted on different boards and are
connacted te each other. The PCB's are connected to
each other by comnecting the plug connector and cap

15 connector. The plug c¢onnector and cap connector each
have a plurality of contacts and a housing in which
these coht;cts are lined up at a given pitch.

Ordinarily, the contacts lined up in the housing of the
plug connectoripossesé spring forces, so that when the

20 plug connector and cap connector are connected, the .
contacts lined up in the respective housings are caused
to contact each other with a given force as a result of
these spring forces, thus establishing an electrical
connection.

25 As a result of the miniaturization of electrical
conneccbrs in recent years, there has been a tendency
for the contacts to become smaller and for the pitch at
which the contacts are lined up to become narrower.
FPurthermore, there has also been a tendency for the

30 contacts to become shorter, in order to reduce the
distance between the connected boards when the boards
are conuected face-to-face by such an electrical
connector. In cases where the contacts are thus made
smaller and shorter, the spring forces of ‘the contacts

35 drops so that there is a drop in the contact pressure
between the contacts, thus leading to the danger of an
inadequate- electrical comnection.

-1 -
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pbftion openi ngs 172 fornéa fn t he shield‘ - P ﬁ%%ég..“ | dge
contact%géﬁéﬁgﬁ%781 (supported at 30 both ends) on mhic%ﬂéﬁ T agg#are
formed and tongue menbers 92, which are used to nmake spring contact

with t he ground contacts 154 of the cap connector 150, are f or med

-on the shield plates 170. When the plug connector 130 and cap

_cohnector 150 35 a.@.CarneGitedio.! s 34 doss GOl @Td=8€Chh 08Bl Pal he
shield plates 170 contact th ex%§£§|%ps 134a .of the grggnd contacts

134 and the ﬁ&%ﬁﬁ? v ectrical connectio -9t .
o conductive- pads. on board members including plug and . 4.

':réﬁgptacle.cennectors, ;Each_ponnectcr'hés eléé;riééin
5 terminals secured in a housing, the terminals including
contact sections and termination sections for electrical
' connection to the conductive pads on one of the board . -
members. The terminale in the receptacle or cap
connector have a linear configuration secured in the

10 housing and include contact sections for electrically
connecting with the contact sections of the plug
connector when the plug connector and receptaclé
connector are mated together. )

The object of the present invention ig to provide

15 an electrical connector that makes it possible to cause
the respective terminals or contacts to electrically and
mechanically engage each other with a high contact
pressura even if the contacts are made smaller or

. shorter, .

20 The electrical connector of the present invention,
which is used in order to achieve the above mentioned
object, is an electrical connector that is equipped with
a plug connector and a cap connector in which the plug
or first contacts and the cap or second contacts that

25 contact each other are respectively aligned. The
connectors are respectively mounted on a firsc becard and
a second board and connect the first board and second
board to each othser.

The electrical connector for electrical connection

30 to conductive pads on board members comprises a plug
connector having first electrical ccntacts secured ir a
plug housing and including contact sections and
termination sections for electrical connection to the
conductive pads on one of the board members and a cap

35 connector having second electrical contacts with a
linear configuration secured in a cap housing and
including contact sections electrically comunecting with

-2 -
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\\, e e -

spri ngahl 0 t the tern1nat|on sections 154a of t he, round
contact%déég. necessary the tongue nenbers S2 and tfu?ﬁ%ﬁ?ﬁgﬁéJ%ﬁgg

sections 154d of the ground contacts 154 may be sol dered .

Furthernore in

t he 5 assenbly process, the term nation sections 154a of the

ground contacts 154 are soldered to 'the conductive pads

14d on

board 14. Accemd '&@mtadﬁ%é&&brﬁefw aipid pIRRY connectod R A e P

150 ted on t b tilized
(RS tongue memsERe AP ARd <sb FBheiEton A, Aed Sy e

order.to so der

ex ang o the,

ground cont. actt:ermmat:.cnl&&cb&sxrnss foirowd. siat rEicgunlyy B’nneta:mgmaltkzont act's
1136 - '[Ehe s r.dﬁd?:mv %td%‘:toft hees sl QJ*’attﬁ'ﬁe g mer:hoe::s '

Furt her nor e, usi n he cap connect or:-

“pr oj ect i ng® pofieo Fnpsy d thr é‘é‘@é?cf@eﬁtzﬁét 1’@5’—-' aEFHhRREAth oL
proj ecting porcheogﬂ@%mé&w A@clddes a baseﬁlthM‘ﬂ‘Cd’r' iGNtz tean

e o 1 ove SRR ety RiSrereom,, S B APAERER Y Pl oo
housi ng 152 contact section thereon fox matinc with a corresponding
. linear contact of the cap connactor. The beam furcher
10 includes an S-shaped spring portion extending from the
end thereof, the spring portion extending to an end
portion that is substantially at the same height as the
contact section on the upstanding beam. Upon mating the
plug ard cap connecters, the sapring end portion presses
15 against a central wall of the plug connector such’ that
the S-shape contact sections of the plug eonnector are
springably clamped betwesen the-linear contact sections
of the cap connector and the wall of the plug housing.
As a result, even if the contacts are made smaller
20 and shorter in order to réducg the pitch of the
contacts, the f£irst or plug contacts and second or cap
contacts can be caused to wipingly contact each other

with a high contact pressure. Furthermore,

the fix

' sontacts are lined up in two rows so that the S-shaped
25 - spring memberg are mutually symmetrical in the opposing
rows. As a result, the regpective forces frem the wall
surfaces and the second contacts are balanced between
the two rows, so that the first contacts and second
contacts can be caused to contact each other with a high
30 well-balanced contact pressure. Thus, an electrical
cannector that provides a secure electrical connection

can be obtained.

Embodiments of the electrical connector of the
present invention will now be described by way of
35 example with reference to the accompanying drawings in

which:

AMENGED SHEET



of the tor 150, after which the contacts 154 and 156 are
p05|t|c;§§b¢§: he housing 152. Sol dering S pEP?% ofPGEwhen
“t.he cap connector 150 is attached : - to the board. Dinples 174 are
formed in the shield plate 170, and these dinples 174 electrically
cont act " the éxtensions 134a of the. ground contacts 134. - 25
However, it would aé@:.b@s ppsswlﬁms@faéetme I@éeécnnec:ar df4s 1N the
electrlcal connect o escri bed

above, “t he respdct \rf‘ér'%oé{]ment gﬁ‘{nﬁﬂf C%Tﬁ%tc{’scﬁ 4c%?ﬂé‘i€9.r c‘é% &ily be

connect-ed by i présent alreeinwn a sﬂ'itgi:m shiid da phae 76w o"igmréamsislg 152

30  of -the cap,. (:So;rﬁ]gq}féw 13k —uva 3 igo an add gyr.e,.,lQ‘__ﬁJ,IgsL[,a;es a_f_ourth

enbodi nent of the electrical”™ connector of the resEnT i hventT on.

The -5 digqhamaeke Riakeriawhicf & kegrd on c*mﬂa%t%he 2B he

el ectrical corgmaaiayt ﬂgumdjﬂﬁéhenbodlnent lies in the 35 shape of
the shield plates. _Jln th shleldwplates the electrical

of
" connector of this FRETHP D 01518 Tandmt 76 cat i°naldTﬂ?%c?$ o P9 orned in
t he tongue nerdmrsdtowrsteywit dn Figures 1 - 4.

Figures 6 - 9 illustrate the cap connector of the
10 electrical comnector of the present imvention. Figure 6
is a plan view, Figure 7 is a side view, Figure 8 is an
end view, and Figure's ia a schematic plan view of a
board on which the cap connector is mounted.

Figure 10 is a cross-sectional view of the cap

15 connector shown in Figures 6-9.

Figure 11 is a cross-sectional view that
illustrates the connected state of the plug connector
shown in Figures 1-4 and the cap connector shown in
Figures 6-9. .

20 Figures 12-14 illustrate the cap comnector in a
second embodiment of the electrical connestor of the
present invention. Figure 12 is a plan view, Figure 13
ig a side view, and Pigure 14 is an end view.

Figure 15 is a cross-sectional view of the cap

25 connector shown in Figures 12-14. .

Figure 16 is a side view that illustrates the cap
connector in a third embodiment of the electrical
connector of the present invention.

Figure 17 ig a cross-sectional view that shows the

30 cap connector in Figure 16 connected with a plug
connector, illustrating the electrical contact between
the ground contacts of the cap connector and the ground
contacts of the plug connector.

~ Figure 18 im a cross-sectional view that shows the

35 cap connector in Figure 16 connected with.a plug .

connector, illustrating the electrical contact between

AMENDED SHEET



~ 10 - prevent sagglng of t he slots 182 A@ effect simlar to
t hat obFQ@H@dpﬁa ng the shield plates 170 shown in HREN EAFE so

RSN T

be obtained using these shield plates 180. 5 In the electrical-
connector of the present i nvention, as was described above, the first
contacts are cl anped between the mall surfaces and the second

- contacts and gh%otﬁ{lﬁaﬁ.t rc:%%@a%t%r %?S%ﬂeagﬁ'pn §H£€I¢|S tdd@nd eld ol aces . :

and the secon st 10 econd connectors are
conneeted to E5BKacEgeOf the nlug connectd r.- ' -
’ Figure 19 is a side view ‘that 1rlustrated the can

connecter in a: ‘Eourth embodiment. of the slsctrical
. 5 connector of the present invertiom.
‘A first embodiment of the electrical connector of
the present invention will be: described with reference
to Figqures 1 through 11.
Figures 1 - 5 illustrate the plug connector of the

10 electrical comnector. A plug connector is one example
of the connector referred to as the "firsn connector" in
the present invention. Figures 6-10 illustrate the cap
connector. A cap connector is one example of the
connector referred to as the "second connector® in the -

15 present invention. Figure 11 shows the plug connector
and cap comnnectar connected to each other. .

The electrical connector 10 (Figure 11} nhas a plug
connector 20 and a cap connector 60 that are connected
. to each otHer. The plug connector 20 is mounted on a

20 board 12, and the cap connecter 60 is mounted on a board
14. When the plug connector 20 and cap connector &0 are
connected to each other, the beards 12 and 14 are
connected to each other face-to-face as shown in Figure
11,

25 The plug connectox 20 (Figs., 1-5) is.equipped wich
a housing 30 and contacts 40. The contacts 40 have
projections 41, for press fitting into contact-receiving
cavities of the housing 30 so as to be fastened to the

. housing 30, and they are aligned in two rows in the
30 direction of the length of the housirng 30. The housing
| 30 has posts 32 and 34 that are respectively insexted
into pest holes 12a, 12b formed in the board 12 and a
metal-fastening fitting or hold down 36 that is soldered
to a fastening pad 12c¢ on the board 12. Furthermore, a

35 central wall 38 that extends in the direction of the
iength of the housing 30 is formed in the central part
of the housing 30. This central wall 38 has two wall

AMENDED SHEET



“ﬁbéotdl in cases mhere the contacts are nmade and
shorterqﬂﬁﬁ%%gﬁﬁpto reduce the pitch of the contact%?1§§¥$&%%§

contacts and second contacts can-be - caused to electrically contact each
other with a high 15 contract pressure.. Furthernore, since the first
contacts are lined up in two rows so that the first and . second spring

_][TenberSfare n}}&d@éallc?é§mtd%@®8ﬁ 1 idtact DRADHAY ddisy 1§éi‘ftg:ff|95pecél ve
et neen 20 « FPGASY AaeClling i, i ud el SEHansl ARek S 0O
cont act s-can beemberd rdZ ditlat dravee diwed. Hemte iy toitdnsr “ 422 and- hm: hl gh
.'--\glelelct P?lcglncggnnect ar %rﬁﬁ?&s%&bet&}\%%éag&?és}gcﬁg e':lt ectri céTV&ch)%rfeJct | 1)2 o
N 5 . 44a which elactracally contact the contact sections 82
of contacts 80 described 1a:er, and termination sections .
46. that are soldered to conductive pads 12d on the board
12. The contact legs 42c of the first spring members 42
_ substantially contact the wall surfaces 38a and 38b,
1C while the second spring members 44 via contact
projections 44a contact the contact sections 82 of the
contacts 80. The contacts 40 are formed by stamping
from single metal plates, which are superior in terms of
conductivity and spring characteristics. The contacts
15 40 are installed at a pitch of 0.6 mm, and the height of
the contacts 40 from the board 12 is zpproximately 3.00
. . T
The cab connector 60 is equipped with a housing 70
and contacts 80. The contacts 80 are lined up in two
20 rows along the length of the housing 70. The housing 70
is equipped with posts 72 and 74 as shown in Figure 7
that are respectively inserted into post holes 14a and
14b formed in the board 14, and a metal-fastening _
fitting or hold down 76 that is soldered to a fastesning
25 pad l4c on the board 14. Furthermore, side walls 78,
which extend in the directicn of length of the housing
70, are formed on both side portions of zhe hcusing 70.
Contacts 80 are comprised of contact sections 82 that
electrically contact the contact projections 44a of the
30 gecond spring members 44 of the contacts 40 and
termination sections 84 that are soldered'to conductive
pads 144 on the board 14. The contacts 80 are formed by
stamping and bending single metal plates, which are
_ superior in terms of conductivity and spring _
35 characteristics. The contacts 80 are ingtalled at a
pitch of 0.6 mm, and the height of the contacts 80 from
the board 14 is approximately 3.0 mm.
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ot When the plug: connector 20 and cap connector 60- aze
connected as shown in Elgur= 1l, the first and second
sprin g-members 42 and 44 of. th=~contacta ‘40" are clamned'
sections 82 of the contacts 80. Furthermore, when the
contact. projections 44a of the second spring members 44
are pressed against the contact gections 22 of the _
contacts 80, the first and second spring members 42 and

vetween ithe wal 1‘s¢ riatas 38z and Jab and zhe contacss -

44 apply a force on the contacts 80. Thus, when the

plug comnector 20 and cap connector 60 are commected,
the concacts 40 are clamped between the wall sgurfaces
38a and 38b and the contacts 80 and are strongly pressed
against both the wall surfaces 38a and 38b and contacts
80. Accordingly, even if the contacts 40 are made
smaller and shorter in order to reduce the pitch of the
contacts 40, the ccntacts 40 and contacts 80
electrically and wipingly c¢ontact each other with a high
contact pressure. Furthermore, since the contacts 40
are arranged in two rows so that the first and second
spring members 42 and 44 of the contacts 40 are mutually
symmetrical in the opposing rows, the respective forces
between contacts 40 and .80 are balanced bétween the rows
of contacts 40, so that the contacts 40 and contacts 80
contact each other with a high well-balanced contact
pressure, thus making it possible to obtain an
electrical connector that provides secure electrical
connections. -

A geccnd embodiment of the electrical connector of
the present invention will be described with reference
to FPigures 12-15:

The electrical connector of the second embodiment
is characterized by the shape of the cap connector. The
plug connector has the same shape as the plug connector
in the first embodiment. Accordingly, the cap connector
will be described here.

The cap connector 30 is equipped with a housing 100
and contacts 120. The contacts 120 are lined up in two

-7 -
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WE CLAI 802 P 1. An electrical connector for elect
connect%%n to:cgnductive pads on board nenbers (12, 14) 5“33E¥8ﬁBrP§$ﬁg a

pl ug connector (20) having .eletrical 5 contacts secured in-a plug
housi ng and i ncl udi ng cont act -~ sections and term nation sections for
el ectrical connection to the conductive: pads on one of the board

nenber s- and arcwp amcngCthé léﬁgthadfnﬂheln@ﬁéiﬁ§|100 : cembacka £§0) wi t - f'

| a linear conf} eCuyLe 1 i n¢l ugi, ng_contact
. sections efec rlca%?QQCE géoﬁ%e 3§n?§ﬁgﬁ§885h?gC%H888t}Bng 8& Tefe plug
“connect of - mheﬁ'ihetbeugcééﬂﬁéﬁthﬁoamﬂ50h9n9%nneﬂlbh ‘ar-bength.-afit ed t oget her

and terninati 9o 56%iheP§1308 . €hemh! i CRhdyus ugln§0ﬂg301hngﬁMwthLh$gﬁu
conductlv% pads”of of the 15 boar ers, cRaracterized in

th
“that: osﬁ%cigio%Fggiof46535fa¥%er%§5®°5 HRbEt SRSepbed into

post holes l1l4a .and 14b formed in the koard 14 and a
metal-fastening fitting or hold down 106 that is
soldered to a fastening pad 1l4c on the board 14.
Furthermore, side walls 108 extend in the direction of
10 the length of the housing 100 and are formed with
openings 108a. These openings are a characteristic
feature of the cap connector $0. The reascn for forming
the cpenings 108a will be described below.
The housing 109 is ordinarily made of a synthetic
15 <resin and is formed by injection molding using a mold
that coxresponds to the shape of the housing 100. The
contacts 120 are inserted into the housing 100 after the
housing 100 has been moided. The spaces into which the
contacts 120 are inserted are formed in the injection-
20 molded walls of the housing 100 using long, slender pins
known as core pins. After the housing 100 has been
injection-molded, these core pins are removed from the
housing 100. In cases where the contacts 120 are long,
the core pins are also naturally long, so that there is
25 a danger that bending will occur when the core pins are
pulled out of the heousing 100. Accoxrdingly, tke
openings 108a are formed in the side walls 108 of the
housing 100 in order to allow shortening of the core
pins even in cases where the contacts 120 are long. By
30 cthus forming the openings 108a, it is possible to use a
metal mold in the areas corresponding to the openings
108a during injection molding. Furthermore, two short
core pins that are respectively inserted frem above and
beloﬁ are used in each area cofresponding to a space
35 into which one of the contacts 120 is to be inserted.
By thus using two short core pins to form spaces for the
insertion of long contacts, it is possible to prevent
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|ncI ude% QO?aEE portlon haV| ng a beam (44) extend| ng | upwa.rdI.y
t herefr ?n Beam (44) including a contact sect | DRACEMENTt PaGEON f Or

mating With a.corresponding 20 |linear contact (82) of the cap connector
(60), the beam (44) further including an S-shaped spring portion (42)
extendi ng fromthe end théreof, the spring portion ~extending to an end

porti:on:that bpSng tgpt+rd | S, khe.ca

section (44a) ozrll %hﬁ% 2 ?&fﬂi%ﬁélﬁn e%rﬁ 4 g ihg‘l‘g%uf e& gu%b‘#ﬂ%?)

mating the plli’J “ﬁmﬁc’ai% %"Po‘r% ln"ec'{’z‘@“m A3 spring end pbrtion
- presses against ‘a A thizdnémisddimdit (&8)cind éI@ctD:‘ri@a'COc%}@rCé@*o"(%ﬁ such”

t hat - thee s s@a%g,e@n{ 1C1 .Secti the plug conngctar, are 30 .
Spri ngabl;‘/3 cl amped ?‘V\een@"['ﬁé""l&gne%‘}“rrisl %ﬁ a’%T" (E"e‘tT!%r‘on'é‘:% "'(98-25)" the cap o
connect or (60§°aﬁ'ﬂ€ﬁ‘%¥\%svkﬁ1 §38)of the = - plug housing (30). :

-2.. The el ectr| caIthe:)r@:eé:éterlc_raec@cﬁglada;d:ﬁ Jof the WaEI8i n the cap
connector incl shleld plates gigg%ng{ attac ed to ‘side surfaces
t hereof and con HeRF ¢t ct Ys heAd @lates dip @éﬁ%ctor 1.0
ground cont ackze attached to the side erfaces of walls 158 of the

housing 152 of the cap connector 150 and by the shape of
1¢ the ground contacts among the contacts of the plug
connector.

The electrical connector 128 of the third
embodiment is equipped with a plug connedtor 130 and a
cap connector 150 that are substantially similar in

.15 shape to the plug connector 20 and cap connector 60 of
the electrical comunector 10 of the first embodimernt
illustrated in Figures 1 through 11. Ground contacts
134 and signal contacts 136 are arranged in the housing
132 of the plug comnector 136. Furtheérmore, ground '

20 contacts 154 and signal coatacts 156 are also arranged
in the housing 152 of the cap connector 15¢. Moreover,

' shield plates 170 are respectively attached to both side
surfaces of walls 158 of the housing 152 of the cap
connector 150. This attachment is accomplished by

25 causing the shield plates 170 to slide relative to.the
housing 152 sc that respective projections 138z formed
on the side surfaces of walls 158 enter the narrow
portions 172a of openings 172 formed in the shield
plates 170. Bridge contact sections 81 (supported at

30 both ends) on which dimples 174 are formed and tongue
members Sz, which are used to make spring contact with
the ground contacts 154 of the cap connecktor 150, are
formed on the shield plates 170. . '

When the plug comnector 130 and cap connector 150

35 are connected, the bridge contact sections S1 of the
shield plates 170 contact the ektensions 134a of the
ground contacts 134, and the tongue members S2

-9
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3. The%&%g%rical connector recited in claim?2 mhermITPLQQEFEN%daﬁﬁﬁneCLor
yincludes ground contacts (134). which extend along side surfaces thereof
and mate with the .shield plates (170) of the cap connector.

spxiﬁgablyﬁcontact:thé termination secticns 1S54a df;%hé*“‘
. : gfound contacts 154.4 If necessary; the stongue members - .
o4 S2 and ;he”;ermination-séétions.154a of tie .ground - '
contacts. 154 ﬁayfbehsbidéréd. _Furtharmores, Za the
5 asasembly procéss, the termination sections 154a of the
ground contacts 154 are seoldered tc the conductive pads
144 on board 14. Accordingly, the heat generated when
the cap connector 150 is mounted on the biard 14 may be
utilized in order to solder the tongue members S2 and
10 the termination sections 154a of the ground contacts
154. As is shown in Figure 18, the sigmal contacts 13§
and 156 do not contact the shield plates 170.
Furthermore, the housing 152 ¢f the cap connector 150
has projecting portions 159 and grooves 160 that
15 accommodate the projectirng porticms 138 of houaing 132
at which the contact sections S1 arnd extensions 134a are
located. The assenbly process is as follows: The
shield plates 170 are first attached teo the housing 152
. of the cap connector 150, after which the contacts 154
20 and 156 are positioned into the housing 152. Soldering
is performed only when the cap connector 150 is attached
to the board. Dimples 174 are formed in the shield
plate 170, and these dimples 174 electricilly contact
the extensions 134a of the ground contacts 134.
25 'However, it would also be possible to omit the dimples
174. In the electrical comnector of this third
embodiment., as was described above, the respective
ground contacts 134 and 154 can easily ke connected by
attaching a sirgle shield plate 170 to the housing 152
30- of the cap comnector 150.

Figure 19 illustrates a fourth embodiment of the
electrical connector of the present invention. The
difference between this slectrical coanector and the
elactrical connector of the third embodiment lies in the

35 ghape of the shield plates. In the shield plates 180 of
the electrical connector of this fourth embodiment, no

projections are formed in the tongue members in order to
) .
- 10 -
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prevent sagging of the slots 182. #An eEreeé gimilar to

‘that -obtained- using the shleld plates 170 shown 1n _
Figura lqu§ﬂyq1°0?pe cht aih id - u51ng these snleld p_ates’ ey
_18_0, .. .. . . L

. In the electrical connector of the present
invention, as was described azbove, the firgt contacts

‘are:clamped between the wall surfaces ard the second -

" contacts and are thus strongly pressed agal 18t both the

10

15

20

wall surfaces and the second contacts, when the first
and second connectors are connected to each other.
Accordingly, even in casas where the concacts are made
smaller and shorter in order to reduce the pitch of the
contacts, the first contacts and second centacts can be
caused to electrically contact each other?with a high
contract pressure. Fuxthermore, since the first
contacts are lined up in two rows so that the first and
second spring members are mutually symmetrical in the
opposing rows, the respective forces from the wall
surfaces and the second contacts are balanced between
the two rows, so that the first contacts and second
contacts can be electriczlly connected to each other
with a high, well-balanced contact pressure, thus making
it pcossible to obtain an electrical connector that
provides a secure electrical connection.
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elle st Ad electrxcal connector for electﬁlcal

" connection to conauctlve oads .on oeara mermbers (12, 14)

-

comnrls_ba a piug. conrector {20) havwing sledzvizal:
contacts gecured in a plug housing and including contact
sections and termination sections for electrical

. connectiqm to the conductive pads on one of the board

members and a cap counector (60) having electrical
contacts (80) with a linear configuration secured in a
cap housing and including contact secticns electrically
connecting with the contact sections of the plug
connector when the plug connector and cap commector ars
mated together and termination sections for electrically
connecting with the conductive pads of the other of the
board members, characterized in that:

each contact (40) of the plug connector (20)
includes a base portion having a beam (44) exteading
upwaxdly therefrom, the beam (44) includimg a contact
gsection (44a), thereon for mating with a corresponding
linear contact (82) of the cap connector (60), the beam
(44) further including an S-shaped spring poxtion (42)
extending from the end thereof, the mgpring portion

- extending to an end portion that is substantially at the

same height as the c¢ontact section (44a) on the
upstanding beam (44);

whereby upon mating the plug and cap connectors
(20,60), the spring end portion pregses against a
central wall (38) of the plug conmector {20) such that
the S-shape contact sections of the plug connector are
springably clamped between the linear contact sections
{82} of the cap connector (60) and the wall (38) of the
plug housing (30).

2. The electrical connector recited in claim 1
wherein the cap connector includes shield“plates (170)
attached to side surfaces thereof and comnecting ground
contacts (154) of the cap connector to ground comtacts
(134) of the plug connector.
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3. Th . :
- e electric o '
. the plug ccnnecto:}.connectqf rGCiEed iﬁ'cl .
'.*e‘t°nd along. sid includes ground contact élm 2 wherein
e surfaces tnEreof aﬁd 8" (134). which -
mate w1th
uhe

LR

shield plates (170} of
¢f the.cap” comnect
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