
;MNe3e;8,Lx6BT'3   The invention relates to an electrical connector that
can be mounted on a circuit board for making mutual 5 electrical
connections with another circuit board, card or , electronic device, etc.,
that is disposed can a tap side of the electrical connector. examples of
connectors of this type are disclosed in Japanese Patent Application Kokai
no HEI 6-68941 and 10 Japanese Patent Application Kokai No. HEI 8-162227.
The board-mauritad connector includes a housing and a, plurality o contacts
carried by the housing . Each of the contacts has a part that is supported
in the housing, a connecting. . part that extends on one side of the
supported part for l5 surface-mount attachment to a circuit board, and a
contact part which is used to make electrical contact with a mating body
such as a card or other connector device. The contact part includes a
portion that provides an elastic force in order to make elastic contact
with the mating body placed t 24 on the top side of the connector. In
recent years, smaller sire and lower height have been required in
connectors of this type. Although the . connectors disclosed in the
above-mantianad patents have shapes that satisfy these requirements to soma
exten,t, it 25 is difficult to obtain a sufficient spring elastic force in
the contact parts of the contacts. Therefore, raquirements for a furthar
reduction in size and in height (an engaged height of 1 mm or lass, e.g.,
approximately 0.8 mm) cannot be meet. Thus, a problem to be solved is how
to provide a 30  board-mountable connector that can provide a sufficient
elastic force while achieving a small size and a law height. .,F 'this
problem is solved by a board-mountable electrical v . connector according
to claim 1. r 35The invention is a board-mountable electrical connector
comprising a housing which holds a plurality of .    WO 001439x
pG'rJI80010042~ , Lllf ~ ~ f l w ' . contacts in a row. each of the
contacts includes a supporting part that is secured to the housing, a
connecting part disposed at one end of the supports.g p&xt for connection
with a circuit beard, and a contact part 5 disposed at art opposite end of
the supporting part for electrical contact with a mating body, The contact
part extends from the supporting part with successive portions including,
first, a downward-facing projection adjacent to the supporting part, a
projecting shape extending upward to 



10 an apex and then downward to a bent part at a forward end of the
,contact part,  and an arm part extending upwardly and rearwardly from the
bent, part to a pair of contact projections which can make electrical
connection with the mating body . The contact projections are disposed 15
rearwardly of the apex of the projecting shape . The invention will now be
described by way of example with reference to the accompanying drawings
wherein: Figure 1(a) is a front view of an electrical connector . according
to the invention, . 20 Figure 1 (b) is a bottom view of the connector;
Figure 1 (G) is a side view of the connector ' Figure 2 is a
cross-sectional view along line A-A in Figure 1 (b) . Figure 3(a) is a top
view of contacts that pan ho used . 25 in the connector, the contacts being
shown attached to a carrier strip prior to insertion in the connector;
Figure 3 (b) 3.s a side view of the contacts Figure 4 is a bottom view of a
contact part of one of the contacts; 0 figure 5 is a perspective view of a
board-mrrunted conncetor in an alternate embodiment according to the
invention: Figure: 6 is a top plan view of the board-mounted  connector
shown in figure 5 figure 7 is a front view of the board-mounted connector
shown in Figure 5= . 2   wa o~om~~ ~ Pc~ritsoo~ooa~~ ' 0 ~ S ~ ~ 2Q3 Figure
8 is a bottom view of the board-mounted connector shown in Figure 5, Figure
9 is a right-side view of the board-mounted connector shown in figure 5;
and 5 figure 10 is an enlarged cross-sectional, view taken slang line 10-10
in Figure 7. . As shown in Figures 1(a)-1(a)( a board-mountable connector
10 includes an insulating housing 20 and a plurality of contacts 3Q that
are supported in the housing r 10 and arranged in a row, As viewed from the
bottom in Figure . 1 (b) , the housing 20 is substantially C-shaped, having
a main part 21 that extends parallel to the row of contacts 30. and end
walls 22 that extend in a common direction from -, w both ends of the main
part 21 The end walls 22 are y .15 positioned to flank the row of contacts
30 at respective opposite ends thereof. Recesses 24 axe farmed in
intermediate positions in the bottom surfaces of the end walls 22. The
contacts 30 are supported and head to the housing 20 by being insert-molded
in the main part 21. 20 Positioning posts 23a and 23b which are used to
position the board-mountable connector 10 on a circuit board (not shown are
disposed at both ends of the bottom surface of the main part 



With reference to Figure 2, the contact 30 has a 25 substantially L-shaped
supporting part 31 Which is positioned inside the main part 21, a contact
part 33 which extends forward from the supporting part 31, and a surface
mounting type oonnecting part 33 which extends rearward, along the bottom
surface of the main part 21. The contact 30 part 32 extends outward from
the main part 21 at an intermediate level with respect to the .height of
the main part 21. The contact 32 has a special shape which will be
described in more detail hereinbelow.  As shown in the Figures, the end
walls 22 of the r .  30 housing 20 have a length that substantially
coincides with the length of the contact parts 32, and the end walls 22 3
wo ~onq~~x ~ rc~rnsoaioad~~ .~ ~ ~ ~ P 2~~3 act to protect the contact
parts 32 until. the board- , mountable connector 10 is mounted on the
circuit hoard. ' furthermore, after the board-mountable connector has beet
mounted on the circuit board, the end walls 22 act to 5 maintain the
attitude of .the housing 2D lay contacting the . circuit board near the tip
end. , ,,As shown in Figures 3(a) and 3(b), the contacts 30 are formed an a
carrier strip ,60 and are spaced from each other by a constant pitch. The
contacts 30 are insert-molded in 10 the housing 20 of the connector 10. The
contacts 30 have shoulders 35 alone both side edges in boundary positions
between the supporting parts 31, and the contact parts 32. The shouldiers
35 are disposed so that they substantially contact the outer surface of the
housing 20 when the 15 pausing is fromed by insert-moldings these shoulders
35 further stabilize the support of the contacts 30, arid act to maintain
the contacts 34 in accurate positions .  each contact part 32 extends from
the supporting~ part 3Z and has successive portions including, first, a 20
downward-facing projection 51 that extends downward from the supporting
part 31., a projecting shape that extends upward from the downward-facing
projection 51. tea an apex 56a and then downward to a bent part 52 at a
forward end. of the contact part 32. From the bent part 52, the contact 25
part 32 continues along an arm part 53 that extends rearward arid upward at
an inclination from the went part 52. Contact projections 54, which are
adapted to contact a mating body such as a circuit card car other
electrical .  device, are formed near the tip or free and of the arm part,
30 53. The arm part 53 has a' shape that rises relativey .  . steeply Exam
the bent part 52. the arm part, S3 is  demarcated lay a part 55 of varying
curvature adjacent to the bent part 52. 'the tip or free end of the arm
part 53 has a forked .  , '35 shapes; accordingly, two contact pro j
actions 54 are foamed fox each contact 30. The contact projections 54 are 4



wo ooy~r~ f ~TJI~001004~~' ~~ 4 ~ ~ ~' 2i70 disposed rearwardly of the apex
96a of the projecting shape 56 that is demarcated key the downward-facing
projection 51  , and the bent part 52, and the contact portions 54 are
disposed slightly forward of the downward--faxing projection 5 51. . '
Furthermore, as is shown in Figure 4, a neck part 5'7  3.s formed in a
portion of the contact part 32 that includes the downward-facing projection
51 between the supporting . part 31. and the beat pact 52, ,P, narrowest
part 5B of the 10 neck part 57 is positioned slightly forward of the
downward-facing projection 51 .  The contact parts 32 of the contacts 30
ire able to provide a suficient elastic force for establishing stable
connections with the mating body, in spite of the fact that 15 the space
occupied by the contact parts 32 is relatively small. The driving force
that presses the contact projections 54 against a mating body that is
placed on the top surface of the connector 10 is provided by a spring
elastic farce that is obtained from more or less the entire A 20 body of
each contact part 32 with the characteristic Shape described above. In
particular, it should be noted that when the mating body is played in
position, a farce in the pivoting direction that causes the barn part 52 to
move slightly upward ants on each contact part 32 in addition to ` 2.5 the
ordinary spring repulsion force. Accordingly the connector 10 can provide
highly reliable electrical connections while minimizing the mounting area
arid 'providing a relatively low height.. Another embadiment of a
board~mountable connector 30 according to the invention will, be described
with reference rto Figures 5 through 10. Board-mountable connector 110,
like the board-mountable connector 10 shown in Figure 1   through 4, has an
insulating housing 120 and a plurality of contacts 130 supported in the
housing. 3S Here, the contexts 130 have the same construction as the
contexts 30 of the board-mountable connector 10 shown 5   ~r(~ p0!54392 5
10 1~ 20 25 3a ... . 3S ~CT/YB001004~7 , , 



. a ~ ~i ~: ~' ~ ~~~ 3 in Figure 1 through 4. each contact 130 has a
substantially 1,-shaped supporting part l31 which is positioned inside the
main part 121 of the pausing 120 , a contact part 132 which extends forward
from the supporting part 131, arid which extends outward at an intermediate
level with respect to the height of the main part 121. of the housing 120,
and a surface mounting type connecting part 133 which extends rearward
along the bottom surface of the main part 121, . Since the contacts 13C1
have the same construction as the contacts 30, and since the  constructions
arid actions of the supporting parts i,31, contact parts 132 acrd
connecting parts i.33 are the same as the constructions sad actions of they
supporting parts 31, contact parts 32 and connecting parts 33, a
description of these parts is omitted here. The housing 120 is formed by
molding are insulating resin, and extends parallel to the raw of contacts
13p like the hauling 20 shown in figures 1T4, This housing 120 has a main
part 121. which supports the supporting parts 131 of the contacts 130, and
a pair of end walls 3.22 which extend from both ends of the main part 121
parallel to the contact parts i.32 at opposite ends of the row of contacts
130, and thus protect the contact parts 7.32, However, unlike the housing
2c?, the housing 120 also has a linking part i.23 which kinks the pair of
end walls 122, thereby surrounding the contact parts i.32 slang with the
maim part 121 and the end walls 122. Since this linking part 123 3.s
present, protection of the contact parts i.32 is enhanced, and the strength
of the housing 120 itself is improved. The hauling 120 also includes a
plurality of partition walls 126 that era disposed between contact parts
i.32 of adjacent contacts 130. The partition walls 126 prevent interference
or contact between the contact parts 1.32 of abjacent contacts 130. In the
disclosed embodiment, the partition walls 126 are connected to both the
main part i,21 and the linking part 123, however, partition walls may tae
~uvo oo~sa3~~ r~m~oo~ooaz~ ~~ 4 ~ ~ ~' 2~7~i;3 provided to prevent
interference or contact between the contact parts I32 without
interconnecting the main part 121. and the linking part 123. ' , 'the
connecting parts i.33 axe disposed in recesses 1 S in the bottom surface of
the main part i.21 of the pausing 7.20. Solder fillets are formed in these
recessee 127 when the connecting parts 133 are soldered to the surface of a
circuit board (not shown in the Figures). furthermore as Shawn in Figures
5-10 recesses 124 are farmed in the end 10 walls 122, and positioning pasts
125 are used to position the board-mounted connector 110 when the
board-mounted connector 110 is placed on the circuit board. Preferred
embodiments of board-mounted connectors of the present, invention have been
described above, however 15 these embodiments are merely examples; various
modifications and alterations may be made by a person skilled in the art ,
r , 7   1 .~ ~ ~Cp ~~A~~d6 1. A board-mountable electrical connector
comprising a housing (20, 120) which holds a plurality of 5 contacts (30,
130) in a row, each of the contacts including a supporting part (31, 131)
that is secured to the housing, a connecting part (3, 133) disposed at one
end of the supporting part for connectin with a circuit board, and a
contact part (32, 132) disposed at an 



10 opposite and of the supporting part for electrical contact with a mating
body, the contact part extending from the supporting part with successive
portions including, first, a downward-facing projection (51) adjacent to
the supporting part, a projecting shape (56) 15 extending upward to an apex
(56a) and then downward to a bent part ( 52 ) at a forward end of the
contact part, and an arm part (53) extending upwardly and rearwardly from
the bent part, characterised in that:  the arm part includes a pair of
contact projections 20 (54) which can make electrical connection with the
mating body, and. the contact projections are disposed rearwardly of the
apex of the projecting shape, 2. The electrical connector of claim 1,
wherein the housing (120) includes partition walls (126) disposed between
adjacent said contacts (130). 3.The electrical connector of claim 1,
wherein the housing (120) includes a main part (121) which 30 extends
parallel to the row of contacts (130), and which supports the supporting
parts (131), a part of end walls (122) extending from the main part at
respective opposite ends of the row of contacts, and a linking part (123)
AMENDED SHEET s   ..~ Q~ S ~ P Z~O~ . which connects the pair of end walls,
wherein the row of  contacts are surrounded by the main part, the pair of
end walls and the linking part. V I ,   Y AMENDED SHEET 9 .A
L.ANE.A!E.A.AnE.A.AHl.Al.AlmnlYH
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