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@ Connector.

@ A connector has a plurality of contact pins (10)
each having a rectangular shape in section, a plural-
ity of receptacle contacts (20) each having a sub-
stantially circular shape in section, and a housing
having a plurality of slots (31) each for receiving said
receptacle contact. Each of said receptacle contacts

(20) has a contact spring (21) provided on an outer
circumferential wall thereof and a recess (22) pro-
vided at an opposed portion to the contact spring on
the outer circumferential wall. The contact pin (10) is
clamped and held between the contact spring and
the recess.
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CONNECTOR

The present invention relates to a connector
using prismatic or rectangular contact pins and
cylindrical receptacle contacts for receiving the
prismatic contact pins and, more particularly, to a
connector suitable as a waterproof surface-mount-
ing connector.

A known conventional connector of this type
uses cylindrical contact pins and cylindrical recep-
facle contacts. When this connector is to be moun-
ted on, e.g., a surface of a printed circuit board, the
pins cannot be perfectly brought into surface con-
tact or soldered with the surface of the board
because the pins are cylindrical. This drawback is
very important when the number of contact pins is
increased. Strong demand therefore has arisen for
the development of a highly reliable connector free
from the above drawback.

It is an object of the present invention to solve
the conventional problem described above, and has
as its object 1o provide a connector coping with an
increase in the number of contact pins and suitable
as a waterproof connector.

According to the present invention there is
provided a connector characterized by comprising
a plurality of contact pins having a rectangular
cross-section, a plurality of receptacle contacts
having a circular cross-section and adapted to re-
ceive corresponding contact pins, and a housing
having a plurality of storage grooves for respec-
tively receiving the receptacle contacts, each of
said receptacle contacts being provided with a con-
tact spring formed on an outer circumferential sur-
face of each receptacie contact and a recessed
portion formed on the circumferential surface of
each receptacle contact at a position opposite to
said contact spring, said contact spring and said
recessed portion cooperating to hold a correspond-
ing one of said contact pins which is inseried
therein.

By way of example, embodiments of a connec-
tor according to the invention will now be described
with reference to the accompanying drawings, in
which:-

Figure 1A is a perspective view showing a
contact pin and a receptacle contact of a connector
according to the present invention;

Figure 1B is a longitudinal sectional view of
a connecting portion between the contact pin and
the receptacle contact;

Figure 1C is a sectional view of the connect-
ing portion along the line A-A of Figure 1B;

Figure 2A is a longitudinal sectional view
showing the main part of a connector according to
the present invention;

Figure 2B is a partially cutaway front view
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showing the main part shown in Figure 2A,;

Figure 2C is a partially cutaway rear view of
the main part shown in Figure 2A;

Figure 3 is a longitudinal sectional view
showing a state wherein male and female housings
of the connector according to the present invention
are fitted to each other;

Figures 4A and 4B are perspective views
showing the main part of the male housing;

Figure 5A is a front view showing another
embodiment of the present invention;

Figure 58 is a sectional view of the embodi-
ment of Figure 5A along the line A-A thereof; and

Figure 6 is an exploded perspective view of
the female housing of the embodiment shown in
Figure 5A.

Figure 1A shows a contact pin 10 used in a
connector according to the present invention and a
receptacle contact 20 for receiving the contact pin
10. The contact pin has a square cross-section (the
cross-section could be rectangular), and the recep-
tacle contact has a circular cross-section. There
are pairs of contacts which are housed in storage
grooves 31 in a housing 30, as shown in Figures 2
to 4B. In this embodiment, each receptacle contact
has a dimple 23 on part of its outer circumferential
surface (the dimple 23 will be described in detail
later). A ferrule may be formed at the front end of
each receptacle contact.

Figures 1B and 1C show a connecting state of
each contact pin and a corresponding receptacle.
As shown in Figures 1B and 1C, the receptacle
contact has a contact spring 21 formed on its outer
circumferential surface and a recessed portion 22
formed on the outer circumferential surface portion
opposite to the contact spring 21. The contact
spring 21 and the opposite recessed portion 22
hold the inserted contact pin. In this embodiment,
the wall of a main body of the contact is partially
cut and bent indward to constitute the tongue-like
contact spring 21.

Figures 2A to 2C show the housing in which
receptacle contacts are mounted. As shown in Fig-
ures 2A to 2C, the housing has lance members 32.
Each lance member is engaged with the recessed
portion of the corresponding receptacle contact in-
serted into the housing and holds this receptacle
contact therein.

The receptacle contacts stored in the storage
grooves of the housing respectively receive the
external contact pins inserted into the housing
through insertion holes 33. As is apparant from
Figure 2B showing the front surface of the housing,
each insertion hole has a square cross-section to
receive a prismatic or rectangular pin.
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As shown in Figures 2A to 2C, each receptacle
contact is housed in the corresponding storage
groove such that a leading end of a wire 38 is
terminated, and the terminal end extends through a
corresponding rubber bushing 35 fitted in a cor-
responding opening 34 formed at the rear portion
of the housing. This bushing seals the correspond-
ing contact to obtain a waterproof structure.

The illustrated housing is a male housing which
is then fitted in a female housing 40. In this case,
the male housing is fitted in the female housing 40
such that a latch projection of the female housing
is fitted in a lock hole 37 formed in a latch spring
36.

Figure 3 shows a detailed structure when the
male and female housings are engaged with each
other. A member 41 for fixing the lance members
respectively engaged with the receptacle contacts
is fitted in the front end portion of the male hous-
ing. However, the member 41 may be omitted such
that each lance member can be biased in the
corresponding storage groove.

The male and female housings are engaged
with each other through a waterproof O-ring 42.

Each receptacle contact has directivity given
by the dimple formed on its outer circumferential
surface. A guide groove 39 is formed in each
storage groove of the housing to receive the recep-
tacle contact with a dimple.

The contact pins of this embodiment are moun-
ted in a header surface-mounted on a printed cir-
cuit board 50.

Figures 4A and 4B show a structure in which
each groove 35B is formed in a through hole 35A
of each bushing to receive the corresponding re-
ceptacle contact with a dimple.

Figure 5 shows another embodiment in which
an opening for housing the bushings is partitioned
by a partition wall 61. A plurality of receptacle
contacts are housed in the housing through each
divided opening. Other arrangements of this em-
bodiment are the same as those of the previous
embodiment. A plurality of bushings can be used
by forming a plurality of openings, so that an
improvement of the waterproof effect of the bush-
ings can be expected. In order to improve the
waterproof effect, the opening can be partitioned
by a large number of partition walls. For example,
openings defined by partition walls may be formed
in units of storage grooves, and wires each with a
rubber bushing may be fitted in the openings,
respectively. Alternatively, a rib is formed at a
lower portion of the rubber bushing in place of the
partition wall, and a fitting portion which can fit with
the rib may be formed.

Figure 6 is an exploded view of the female
housing. As shown in Figure 5, the female housing
comprises a housing body, O-rings 42, boards 50,
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and frames 51 from which various pins 10 extend
outward. In this case, a two-storey frame siructure
is sandwiched between the upper and lower boards
50.

The structure of the connector has been de-
scribed in detail and derives the following unique
effects.

Since the prismatic pin is used in the connec-
tor of the present invention, the connector can be
easily surface-mounted on, e.g., a surface of a
printed circuit board. At the same time, since the
contact area between the connector and the board
is increased, soldering can be appropriately per-
formed.

The prismatic pins can be formed by pressing
and result in low cost as compared with cylindrical
pins (for example, the pins are connected by a
plurality of carriers).

Since each prismatic pin can be clamped be-
tween the contact spring and the recessed portion
which latter two are formed in the corresponding
receptacle contact, the pin can be appropriately
brought into contact with and electrically connected
to the receptacle.

Although the prismatic connecting pin is used,
the receptacle contact which receives this has a
circular cross-section, and therefore each pin easily
extends through a waterproof rubber bushing.
Therefore, the connector of the present invention
can also serve as a waterproof connector.

Claims

1. A connector, comprising:

a plurality of contact pins (10) each having a rec-
tangular shape in section;

a plurality of receptacle contacts (20) each having
a substantially circular shape in section; and

a housing (30) having a plurality of slots (31) each
for receiving said receptacle contact;

each of said receptacle contacts having a contact
spring (20) provided on an outer circumferential
wall thereof and a recess (22) provided at an op-
posed portion to the contact spring on the outer
cirfumferential wall;

said contact pin being clamped and held between
said said contact spring and said recess.

2. A connector according to Claim 1, further
comprising lance members (32) formed in said slot,
said lance member being engaged with the recess
of said receptacle contact inserted in said housing
to hold said receptacle contact in said housing.

3. A connector according to Claim 1 or Claim
2, wherein said receptacle contact has a dimple
(23) provided on a part of the outer circumferential
wall thereof, and said housing has a groove (39)
provided on an inner wall of said slot in spatial
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correspondence to the dimple of said receptacle
contact.

4. A connector according to any one of Claims
1 through 3, further comprising a bushing (35) for
sealing said receptacle contacts received in said 5
housing, wherein said bushing has through-holes
(35A) for inserting therethrough a wire (38) termi-
nated with said receptacle contact, said bushing
being fitted in an opening (34) of said housing.

5. A connector according to Claim 4, wherein 10
said housing comprises a plurality of openings for
fitting said bushings therein, and said receptacle
contacts are inserted through each of said open-
ings to be fitted in said housing.

6. A connector according to Claim 4, wherein 15
said bushing comprises a guide groove (35B) on a
part of said through-hole for inserting said wire
therethrough, said guide groove corresponding to
said dimple provided on the outer circumferential
wall of said receptacle contact. 20
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