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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 on a top
side of the electrical connector. Examples of connectors of this type are
disclosed in Japanese Patent Application Kokai No. HEI 6-6694l and 10
Japanese Patent Application Kokai No. HEI 8-162227. The board-mounted
connector includes a housing and a plurality of 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 15
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
20 on the top side of the connector. In recent years, smaller size and
lower height have been required in connectors of this type. Although the
connectors disclosed in the above-mentioned patents have shapes that
satisfy these requirements to some extent, it 25 is difficult to obtain a
sufficient spring elastic force in the contact parts of the contacts.
Therefore, requirements for a further reduction in size and in height (an
engaged height of 1 mm or less, e.g., approximately 0.8 mm) cannot be met.
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 low height. This problem is solved by a board-mountable
electrical connector according to claim 1. 35 The invention is a
board-mountable electrical connector comprising a housing which holds a
plurality of    WO 00/54372 PCT/IB00/00427 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 supporting part for connection
with a circuit board, and a contact part 5 disposed at an 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(c) 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
can be used 25 in the connector, the contacts being shown attached to a
carrier strip prior to insertion in the connector; Figure 3(b) is a side
view of the contacts; . Figure 4 is a bottom view of a contact part of one
of the contacts; 30 Figure 5 is a perspective view of a board-mounted
connector in an alternate embodiment according to the invention; Figure 6
is a top plan view of the board-mounted connector shown in Figure 5; 35
Figure 7 is a front view of the board-mounted connector shown in Figure 5;
2   WO 00/54372 PCT/IB00/00427 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 along line 10-10 in Figure 7. As shown
in Figures 1(a)-1(c), a board-mountable connector 10 includes an insulating
housing 20 and a plurality of contacts 30 that are supported in the housing
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 both ends of the main part 21. The end walls 22 are
15 positioned to flank the row of contacts 30 at respective opposite ends
thereof. Recesses 24 are formed in intermediate positions in the bottom
surfaces of the end walls 22. The contacts 30 are supported and held 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 21. 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 32 which extends forward from the supporting
part 31, and a surface mounting type connecting 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 35 housing 20 have a length that
substantially coincides with the length of the contact parts 32, and the
end walls 22 



3   WO 00/54372 PcTnaoo/oo427 act to protect the contact parts 32 until the
boardmountable connector 10 is mounted on the circuit board. Furthermore,
after the board-mountable connector has been mounted on the circuit board,
the end walls 22 act to 5 maintain the attitude of the housing 20 by
contacting the circuit board near the tip end. As shown in Figures 3(a) and
3(b), the contacts 30 are formed on 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 along
both side edges in boundary positions between the supporting parts 31 and
the contact parts 32. The shoulders 35 are disposed so that they
substantially contact the outer surface of the housing 20 when the IS
housing is formed by insert-molding; these shoulders 35 further stabilize
the support of the contacts 30, and act to maintain the contacts 30 in
accurate positions. Each contact part 32 extends from the supporting part
31 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
to 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 and upward at an inclination
from the bent part 52. Contact projections 54, which are adapted to contact
a mating body such as a circuit card or other electrical device, are formed
near the tip or free end of the arm part 30 53. The arm part 53 has a shape
that rises relatively steeply from the bent part 52. The arm part 53 is
demarcated by 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 shape; accordingly,
two contact projections 54 are formed for each contact 30. The contact
projections 54 are 4   WO 00/54372 PCT/IB00/00427 . disposed rearwardly of
the apex 56a of the projecting shape - 56 that is demarcated by the
downward-facing projection 51 and the bent part 52, and the contact
portions 54 are - disposed slightly forward of the downward-facing
projection S 51. 



Furthermore, as is shown in Figure 9, a neck part 57 is formed in a portion
of the contact part 32 that includes the downward-facing projection 51
between the supporting part 31 and the bent part 52. A narrowest part 58 of
the 10 neck part 57 is positioned slightly forward of the downward-facing
projection 51. The contact parts 32 of the contacts 30 are able to provide
a sufficient 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 force that is obtained
from more or less the entire 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 placed in position, a force in the pivoting
direction that causes the bent part 52 to move slightly upward acts on each
contact part 32 in addition to 25 the ordinary spring repulsion force.
Accordingly, the connector 10 can provide highly reliable electrical
connections while minimizing the mounting area and providing a relatively
low height. Another embodiment of a board-mountable connector 30 according
to the invention will be described with reference to Figures 5 through 10.
Board-mountable connector 110, like the board-mountable connector 10 shown
in Figures 1 through 4, has an insulating housing 120 and a plurality of
contacts 130 supported in the housing. 35 Here, the contacts 130 have the
same construction as the contacts 30 of the board-mountable connector 10
shown 5   WO 00/54372 PcTnsoo/oo427 in Figures 1 through 4. Each contact
130 has a substantially L-shaped supporting part 131 which is positioned
inside the main part 121 of the housing 120, a contact part 132 which
extends forward from the supporting 5 part 131, and 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 130 have the same 10 construction as the contacts 30, and since
the constructions and actions of the supporting parts 131, contact parts
132 and connecting parts 133 are the same as the constructions and actions
of the supporting parts 31, contact parts 32 and connecting parts 33, a
description of 15 these parts is omitted here. The housing 120 is formed by
molding an insulating resin, and extends parallel to the row of contacts
l30 like the housing 20 shown in Figures 1-9. This housing 120 has a main
part 121 which supports the supporting parts 131 of 20 the contacts 130,
and a pair of end walls 122 which extend from both ends of the main part
12l parallel to the contact parts 132 at opposite ends of the row of
contacts 130, and thus protect the contact parts 132. However, unlike the
housing 20, the housing 120 also has a linking part 123 25 which links the
pair of end walls 122, thereby surrounding the contact parts 132 along with
the main part 121 and the end walls 122. Since this linking part 123 is
present, protection of the contact parts 132 is enhanced, and the strength
of the housing 120 itself is improved. 30 The housing 120 also includes a
plurality of partition walls 126 that are disposed between contact parts
132 of adjacent contacts 130. The partition walls 126 prevent interference
or contact between the contact parts 132 of adjacent contacts 130. In the
disclosed embodiment, the 35 partition walls 126 are connected to both the
main part 121 and the linking part 123; however, partition walls may be 6
WO 00/54372 



PCT/IB00/00427 _ provided to prevent interference or contact between the
contact parts 132 without interconnecting the main part 121 and the linking
part 123. The connecting parts 133 are disposed in recesses 127 5 in the
bottom surface of the main part 121 of the housing 120. Solder fillets are
formed in these recesses 127 when the connecting parts 133 are soldered to
the surface of a circuit board (not shown in the Figures). Furthermore, as
shown in Figures 5-10, recesses 129 are formed in the end 10 walls 122, and
positioning posts 125 are used to position the board-mounted connector l10
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. 7   WO 00/543?2 PCT/IB00/0042? CLAIMS 1. A
board-mountable electrical connector comprising a housing which holds a
plurality of contacts in a row, S each of the contacts including a
supporting part that is secured to the housing, a connecting part disposed
at one end of the supporting part for connection with a circuit board, and
a contact part disposed at an opposite end of the supporting part for
electrical contact with a mating 10 body, characterized in that: 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 an apex and then downward to a
15 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 being disposed rearwardly of the apex of the projecting
20 shape . 2. The electrical connector of claim 1, wherein the housing
includes partition walls disposed between adjacent said contacts. 25 



3. The electrical connector of claim 1, wherein the housing includes a main
part which extends parallel to the row of contacts, and which supports the
supporting parts, a pair of end walls extending from the main part at 30
respective opposite ends of the row of contacts, and a linking part 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. 8 .A.AN.A,;
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