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ELECTRICAL CONNECTOR

FIELD OF THE INVENTION

The present invention relates to an electrical
connector and, in particular, to an electrical connector of a
type solderable to a board such as a printed circuit board.
BACKGROUND OF THE INVENTION

A method, referred to in the art as "hot riveting”,
is known for fixing an electrical connector to a printed )
circuit board. The hot riveting method involves the use of a
‘connector housing comprising a housing body made of plastic
and a plastic peg (leg) downwardly extending from the lower
surface of the housing body. To fix the connector to the
circuit board, the peg is inserted through a peg insertion T
bore in the printed circuit board until the lower surface of
the housing body lies flat on the board surface. Then, the
distal end of the peg, which protrudes from the insertion
bore on the opposite side of the circuit board, is contacted
with a mold taking surface of a heated mold pushing rod so as
to melt and deform the peg. The mold taking surface of the
mold pushing rod has a spherical recess with a greater:
diameter than that of the insertion bore in the board. As a
result, the distal end of the peg is spherically deformed to
a diameter greater than that of the insertion hole, thereby
fixing the connector to the board. '

Unfortunately, however, the peg does not always
deform to the predetermined spherical shape of the mold

‘taking surface due to the nonuniformity ¢f heat conduction

from the mold pushing rod to the peg or due to the
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nonuniformity, etc., of the inner mechanical properties of
the peg resulting from the nonuniform hardness of the resin
inside the peg. 1In such cases, the hous1ng -to-board
connection force becomes unstable, thus posing a reliability
problem. , :
Additionally, with the prior art hot riveting
method, it is often necessafy to design or adjust the
dimension of the peg in accordance with different 1nsert10n
hole diameters in the board. The meltlng means, such as the
mold pushing rod, must also be adjusted. Therefore, the
manufacturing and mounting operations become more complex.

' - An object of the present invention is to provide an
electrical connector which can readily and positively be
fixed to a board, such as a printed circuit board, and can
eliminate the necessity of providing any melting méans, such
as a mold pushing rod.

It is also another object of the present invention
to provided an electrical connector which requires less

" design restriction to the peg and requires no adjustment of

the peg.

I ION
' In order to achieve the aforementioned objectives,
there is provided an electrical connector to be soldered to a
board having a through hole. The eleétrical connector
comprises a housing body to be attached on one surface of the
board. A plurality of contact terminals are arranged in the

- housing body for electrically connecting the electrical

connector to the board. A peg is projected from the housing
body and adapted to fit through the through hole. The peg
has a solder means to enable the peg to be soldered to the
opposite side of the circuit board. Thus, when the housing
body is placed on the surface of the. board, the peg extends
through the through hole in the board and protrudes outward
from the opposite surface of the board. The protruding
portion of the peg is then soldered to the board thereby
fixing the housing body to the board.
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The present invention relates to an electrical connector and, in

particular, to an electrical connector of a type solderﬁ ﬁp_ bpara sugh~
ds a printed circuit board. BACKGROUND EF THE | NVERTYOR
A nethod, referred to in the art as "hot riveting", is known for fixing an-
“electrical connector to a printed circuit hoard. The hot riveting method

i nvol ves the use of a connector housing comprising a housing body made of

plastic and a plasticpea(ieQ) owmer 6N I LB I e OV
invention, the peg is soldered to the circuit board by means
of a cyllndrlcal metal ring fitted over the ‘peg and through
the through hole in the circuit board such that it occupies
S the space between the peg and the surface of the through
hole. In another embodiment, the solder means may comprise a
solderable coating formed on the peg. Preferably, the peg is
soldered to the board during the same soldéring step as the
plurality of contact terminals.
10 - Other features and advantages of the present
invention will become evident hereinafter.

BRIEF DESCRIPTION OF.THE DRAWINGS
The foregoing summary, as well as the following

15 detailed description of the preferred embodiments, is better
understood when read in conjunction with the appended
drawings. For the purpose of illustrating the invention, -
there is shown in the drawings embodiments that are presently
preferred, it being understood, however, that the invention

20 is not limited to the specific methods and instrumentalities
disclosed. In the drawings:

FIG. 1 is a cross-sectional view showing an
electrical connector according to a first embodiment of the
present invention;

25 ' FIG. 2 is a perspective view showing a solderlng
side of the printed circuit board of FIG. 1;

FIG. 3 is an enlarged cross-sectional view of the
cylindrical metal ring of FIG. 1;

FIG. 4 is a side view showing the electrical

30 connector set in a soldering bath at an automatlc soldering
station; _ .

FIG. 5 is a cross-sectional view showing a solder-
‘connected area betﬁeen an annular ring of the board and the
cylindrical metal ring of the electrical connector of FIG. 4;

3S . FIG. 6 is a perspective view showing a cylindrical
metal ring in accordance with a second embodiment of the
present invention: |
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surface of the housing body. To fix the connector to t iyew t board.- the

peg i's inserted through a peg insertion bore in the printed tirTuit board .
dntil the | ower surface of the housing body lies flat on the board surface. .
Then, the distal end of the peg, which protrudes fromthe insertion. bore
on the opposite side of the circuit board,4is contacted with a nold taking
surface of a heated mold pushing rod so as to nelt and deformthe peg. The
mol d t aki ng surface 0E1$he7nb$dap99hiﬁgeVnghaheamepbérriaQ bEcPIS . Wist;h a
The di stal ond of. he beg. | o SpherrEoRpLtlpofiey' B! 2ocPathly1eR1TneRA
S |
the dista QQnéjin';% gadéﬁéeF%ith a tg&rd embodiment of the present
invention; and

5 FIG. 9 is a top view of the metal ring of FIG. 8.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring to the drawings, FIG. 1 shows an
electrical connector 12 in accordance with one embodiment of
10 the present invention. Here, the electrical connector 12
comprises a receptacle connector (i.e., a female connector
such as an outlet connector and socket) that is to be mounted
on a main side 10a of a printed circuit board 10.
The receptacle connector 12 is equipped with a
15 receptacle housing made of an electrically insulating resin
material and connectable to a male plug connector (not
shown) . The receptacle housing is equipped with a housing-
body 14 of substantially rectangular configuration. The
housing body 14 has a rod-like peg 16 formed integral with
20 the housing body 14. |
A front part of the lower surface 14a of the
housing body 14 extends past an edge of the board 10, while
the remaining portion of the lower surface 1l4a of the housing
‘body 14 lies flat on the main side 10a of the board 10. A
25 front wall 14b of the housing body 14 is situated
substantially'perpendicular to the lower surface 14a. The
front wall 14b has openings 18 communicating with the inside
of the body 14. . Solder tails 26, described hereinafter in
greatef.detail, are projected from a rear wall l4c of the -
30 housing body 14.
' ‘A plurality of receptacle éontacts 20 are arranged
in corresponding openings 18. The receptacle contacts 20 have
reéeptaéle sections 22 for receiving plug contacts (not
shown) of a male contact member (not shown) via the front
35 wall 14b of the housing 14. The receptacle sections 22 may
be designed so as to correspond to the configuration of the
plug contécts, and are not restricted to the particular

[
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connector to the board. Unfortunately, however, the peg does not
al ways deformto the predeterm ned spherical shape of the nol d t aki ng
surface due to the nonunlfornlty of heat Ttohduction fromthe nmold pushing

rod to the p%%ﬁ%iéﬁ& tlon éhown Each receptacle contact 20 further has
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a solder tail 26 that inserts into, and is 'subsequently
soldered to, a corresponding through hole 24 of a circuit
pattefﬁ—bn the printed circuit board 10.

As further shown, the peg 16 projects vertically

from the lower surface 14a of the housing body 14 and extends

through an insertion hole 28. The distal end of the peg 16
protrudes outward from the hole 28 on the opposite, solder
side 10b of the printed circuit board 10. As best shown in
FIG. 2, an annular ring 30, which is made of a conductive
material or a solderable material, is located around the peg
insertion hole 28 on the solder side 10b of the board 10.
Referring back to FIG. 1, a substantially
cylindrical metal ring 32 is fitted over the peg 16. A
portion of the cylindrical metal ring 32 extends into the peg
insertion hole 28 so as to be disposed between the peg 16 and
the annular surface of the hole 28.° -
As shown in FIG. 3, an annular projection 34 is
formed on the inner surface of the cylindrical metal ring 32
and extends toward the center axis of the cylindrical metal

-

ring. It is desirable that the cross-sectional configuration

of the annular projection 34 be, for example, V-shaped or
wedge-shaped and have a projected end oriented toward the
center axis of the cylindrical metal ring 32.

The cylindrical metal ring 32 has an outer diameter
of a size insertable into the peg insertion hole 28. The
inner diameter of the cylindrical metal ring 32 is of such a
size as to allow the metal ring'to be fitted over the peg 16.
At the area of the annular projection 34, the inner diameter
of the cylindrical metal ring 32 is made smaller than the
outer diameter of the peg 16.

When the cyllndrlcal metallring 32 is press fitted

over the peg 16, the area of the annular projection 34 on the

cylindrical metal ring 32 receives a radial expansion force

from the outer périphery of the peg 16 which acts against the
normal tendency of the metal ring 32 to return, under its own
elasticity, back to its original state. As a result of these

This Sheet Has Been Reﬂ

(N




e
-2- non-uniformty, etc., of the inner nechani cal propgrtP§§ ‘ot the/pegO:,

resultlng fromthe non- unlform

10

15

20

25

30

35

- 6 -

opposing forces, the annular projection 34 bites into the peg
16 and hence the peg 16 is held in place. By so doing, the
cyllndrrcal metal ring 32 is fixed in place on the peg 16 and
will not .drop off the peg 16 under any slight oscillation or

. external force If the cross- sectlonal shape of the annular

projection is so formed as to have a pointed end as in the
present embodiment, then the pointed end of the annular
projection bites more forcibly into the peg 16, thus enabling
it to be more firmly secured to the peg 16.

FIGS. 4 and 5 show the receptacle connector 12 in a
soldering bath at an automatic soldering station. Here the
solder tails 26 of the contacts 20 are inserted through the
corresponding through holes 24 in the board 10 and the metal
ring 32 is fitted over the peg 16. In the soldering bath,
the solder side 10b of the board 10 is exposed to a molten
solder wave 36 jetted in a wavy manner. By action of the
solder wave 36, the solder tails 26 are soldered to their .
corresponding through holes 24. At the same time, a solder
connection area 38 (Fig. 5) is formed between the angular
ring 30 on the solder side 10b of the board 10 and the metal
ring 32, thereby soldering the two together. During the |
soldering operation, the peg 16, being made of a resin
material, is softened by heat (about 250 to 2600C) from the
solder wave 36. As a result, the annular projection 34 on
the inner surface of the metal ring 32 bites more forcibly
into the peg 16, thus fixing the metal ring 32 to the peg 16
with a stronger force. The soldering of the annular rihg 30
to the metal ring 32 firmly fixes the connector 12 to the
board 10. _
' FIGS. 6 and 7 show a secorid embodiment of the
present invention. This embodiment is similar to the first
embodiment except that the structure of the metal ring 32 is
different. In particular, in the second embodiment the metal
ring 32 has a slit 40 along its axial direction. The slit 40
allows the metal ring 32 to expand more easily in the radial
direction, thus facilitating the fitting of the metal rlng 32
over the peg 16.

/___"__M—
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har dness of the resin inside the peg. In such cases, “{G{E uhbusmg to-ly)ag@
connection force becones unstable, thus posing-a rellablllty problem
Additionally, with the prior art hot riveting nmethod, it is often necessary
to design or adjust the dinension of the,peg in accordance with different
insertion hole dianeters in the board. The mel ti ng means, such as the nold

pushing rod, nust al peche gdhHat dsndhenctAIea bABOARAUMRCLE ikha
present invention. The third embodiment differs from the
first embodiment in that the metal ring 32 of the third
embodiEEht has a plurality of projections 42, in place of the
5 aforementioned annular projection 34, which are provided at

given intervals along the inner wall of the metal ring 32.
It is preferred that the cross-sectional shape of each
projection 42 have a pointed end projected toward the center
axis of the metal ring 32, such as a V-shaped or wedge-like

10 end. Further a slit 40 may be provided as in the case of the
second embodiment. '

In the respective embodiments set out above, the
receptacle'connector 12 is fixed to the board 10 mainly by
the metal ring 32, and the design tolerance can be more

15 lenient for the peg 16. It is therefore easy to mold the
housing body 14 integral with the peg 16.

If there is no particular design limitation on the

‘peg 16, it may be péssible to solder the peg 16 directly to
the annular ring 30 of the board 10, instead of interposing

20 the metal ring 32, by partially coating the peg 16 with a
material with which the peg 16 can be soldered. Or it may be
possible to manufacture the peg 16 itself from a solderable
material. In this case, the housing body 14 and peg 16 are
connected together by a proper method in place of being

25 formed integral with each other. In the case where the peg
16 is made of a conductive material, it is of course
necessary to electrically insulate the contacts 20 and peg 16
from each other.. In any case, the softening of the peg 16 is
‘achieved automatically by the soldering operation, and.

30 therefore, it is not necessary to use any melting means such
as a conventional mold pushing rod.

Although in the aforementioned respective
embodiments the receptacle connector 12 has been explained as
being mounted on the printed circuit board 10, the present _

35 invention is not restricted thereto. The present invention
can be applied to an electrical connector of any proper type
necessary to be fixed to a board. Moreover, the shapes of
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and nounti ng operations becone nore conpl ex. AP gbj-ect of the -
present invention is to provide an electrical connector \ 'ch tan réadlfy“
cand positively be fixed to a board, such as a printed circuit board, and:
can elimnate the necessity of providing any nelting neans, such as a nold
pushi ng rod. I't is also another objéect of the present invention to
provide an el ectrical connector which requires |less design restriction to
t he peg andthethussngob@dwusmdenpn¢ﬁcmheapegnot limited to those

disclosed in the Figures, nor are the shapes of the metal
ring 32; projections 34, 42 and slit 40. It is understood,
therefore, that changes may be made to the embodiments

5 described above without departing from the broad inventive
concepts thereof. Accordingly, this invention is not limited
to the particular embodiments disclosed, but is intended to
cover all modifications that are within the scope and spirit
of the invention as defined by the appended claims.
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US- A- 4850902 descri bes an el ectri cal connecton_ h.a housing for

positioning on one side ofi a printed circuit, yard provi dﬁgﬁn@hJ 5 ﬂough
shol e. The ped with contact terminals and with a nmount i ng
post whi cHimEmﬂgl(IJmeH lhe hole and forms a shapd flt"’wl:thso g)her
side of the printea Csrcult board. As is kholn¥ronm u A—J% 902,

the present invention i.s concerned with an -l ectrical

WHAT IS CLAIMED IS:

1. An electrical connector to be automatically
soldered to a circuit board having a through hole, said
electrical connector comprising:

a housing body to be positioned on one side of the

n

circuit board; _
~ a plurality of contact terminals arranged in the
housing body; and |
10 a plastic peg projecting from a surface of the
housing body and adapted to project through the through hole
on the circuit board when the housing body is placed on said
one side of the circuit board, said plastic peg having solder
means for securing said peg to the circuit board during a
15 soldering step thereby fixing the electrical connector in
place on the circuit board.

_ 2. An electrical connector according to claim 1
wherein said plastic peg is formed integrally with said
20 housing body.

3. [CANCELLED]

25 - 4. An electrical connector according to claim 1
wherein said solder means comprises a solderable coating
formed on said plastic pegq.

_ 5. [CANCELLED]
30 '

6. An electrical connector according to claim 1
wherein said solder means comprises a cylindrical metal ring
adapted to fit over the plastic peg and through the through

35 hole.

This Sheet Has Been Reill . An electrical connector according to claim 6
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connector to be automatically soldered to a circuit Bédr&#dhaving a 1 Rr éugh

posttioned |SIENMIINERIR S o Sor® board & pPirartiy ol contact
term nal s arrariged jh t%efhousing.body;_ggg - _

wherein the cylindrical metal ring has a slit formed therein
along its axial direction to facilitate fitting the metal
ring over the peg. '

5 8. An electrical connector according to claim 6
wherein the cylindrical metal ring has at least one |
projection formed on an inner surface thereof, said at least
one projection being adapted to bite into the peg when the
metal ring is fitted over the peg, thereby fixing the ring to

10 the peg.

9. An electrical connector according to claim 8
wherein said at least one projection comprises an annulaf
projection formed about the inner surface of the cyllndrlcal

15 ring. '

10. An electrical connector according to claim 8_
wherein said at least one projection comprises a pluraiity of
separate projections spaced about the inner surface of the'

20 cylindrical metal ring.

11. An electrical connector according to claim 8
wherein said at least one projection is V-shaped.

25 12. An electrical connector to be automatically
' soldered to a circuit board having a through hole, said
electrical connector comprising:

a housing body to be positioned on one side of the
circuit board;

30 a plurality of contact termlnals arranged in the
‘housing body;

a peg projecting from a surface of the housing body
and adapted to project through the through hole on the
circuit board when the housing body is placed on said one

35 slde of the circuit board; and _

a cyllndrlcal metal ring adapted to flt over the

peg and through the through hole when the housing body is
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placed on the circuit board, said cylindrical metal ring
providing a means for solderiné-the peg to the oppoéite side
of the circuit board to fix the electrical connector in place
on thédzircuit board.

- 11 -

13. An electrical connector according to claim 12
wherein said peg is formed integrally with said housing body.

14. An electrical connector according to claim 12
wherein the cylindrical metal ring has a slit formed therein
along its axial direction to facilitate fitting the metal
ring over the peg.

15. An electrical connector according to claim 12
wherein the cylindrical metal ring has at least one
projection formed on an inner surface thereof, said at least
one projection being adapted to bite into the peg when the -
metal ring is fitted over the peg, thereby fixing the ring tb

the peg.

16. An electrical connector according to claim 15
wherein said at least one projection comprises an annular
projection formed about the. inner surface of the cylindrical
ring. |

17. An electrical connector according to claim 15
wherein said at least one projection comprises a plurality of
separate projections spaced about the inner surface of said
ring.

18. An electrical connector according to claim 15
wherein said at least one projection is V-shaped.-

19. A method of fixing an electrical connector to
a circuit board wherein said connector comprises a housing

- body having a peg projecting from a surface thereof and

wherein said circuit board has a through hole, said method

——.
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"a plastlc peg projecting froma surface of the housing body and adapted to

prOJect t hreugh—the—hoele—+n—the circuit board‘Mhen t'he housin égady_ls

. placed on said one side of the circuit board. "I’ contrast.ié
and in acco;ﬂﬂ“ﬁmnmmggm ventlon the peg ISﬂp’ ovjded i %2[ der
means for the circuit board+*dt ﬁb'a 'S0l step
thereby fixing the electrical connecterign-place on the circuit board.

When the housing body is placed on the surface of the board, the peg
ext ends thcomghlahagthhaughe@sl@ﬁ n the board and protrudes outmard from

. a) positioning the electrlcal connector on one side
of the circuit board such that said peg is inserted through
said through hole; |

5 b} = fitting a metal ring over said peg; and
c) applying a soldering operation to the opposite
- side of the circuit board, whereby said metal ring fitted over
said peg is soldered to said opposite side of the circuit board
thereby fixing the electrical connector to the circuit board.

10 20. [CANCELLED]

_ 21. The method of claim 19 wherein said metal ring
comprises a cylindrical metal ring.

22. The method of claim 19 wherein said peg is formed
integrally with said housing body.

15 23. The method of claim 22 where:.n said peg is formed
of a plastic materlal

24. The method of claim 19 wherein the metal ring has
a slit formed therein along its axial direction to facilitate
fitting the metal ring over the peg.

20 25. The method of claim 19 wherein the metal ring has
at least one projection formed on an inner surface thereof,
said at Ieast one projection being adapted to bite into the peg
when the metal ring is fitted over the. peg, thereby flxlng the
ring to the peg.

25 26. The method of claim 25 wherein said at least one
projection comprises an annular projection formed about the
inner surface of the ring.

e
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the opposite surface of the board. The protruding por?féﬁ’bf the peg is-
then soldered to the board, thereby fixing the housing body to the board.
)In one enbodi ment the solder neans is a solderable coating on the peg. In
. anot her enbodi nent the sol der neans is a gyl indrical metal ring. In
anot her aspect the invention provides a nethod of fixing an electrical
connector to a circuit board wherein said connector conprises a housing
body with a plurality of contact term nal s- '

~-

P ]

ABSTRACT
An electrical connector 12 is provided which can be
fixed to a printed circuit board 10 through the utilization
of an automatic soldering station. A peg 16 is projected
5 from a housing body 14 of the connector 12 and inserted
through an insertion hole 28 of the printed circuit board 10.
A solderable conductor 30 is arranged around an insertion
hole 28 on the solder side 10b of the board 10. A .
"cylindrical metal ring 32 is fitted over the peg 16. The
10 cylindrical metal ring 32 has a wedge-like projection 34 on
its inner wall which bites into the peg 16 thus fixing the
ring 32 to the peg 16. When the board 10 is subjected to an
automatic soldering operation, a solder connection is
achieved between the conductor 30 of the board 10 and the
15 cylindrical metal ring 32 fitted over the peg 16, thereby
fixing the connector 12,to the board 10.

This Sheet Has Been Rerlaced

O




arranged in the housing and having a peg of plastics material projecting
froma surface thereof and wherein said circuit boar h

+ for receiving the peg, said nmethod conprising the St?{gﬁg’sgf&(}uﬂ§ 88 0

positioning the electrical connector on one side of

) b h
that said peg is inserted through said through hol e.[RﬂC/rUlSo) 2;$ﬁ§yn399‘

a solder neans in the formof a net ql/sr_i ng over said peg, and
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c) applying a soldering operation to the opposite side of Ehe circuit board

whereby said netal ring fitted over said peg is sol dered oRP

side of the circuit board thereby fixing the electrlcall§(3g23#g9 ﬁ 9SGH§ 5 6
2.5 WAy 1

circuit board. 2/5
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- 4- According to one enbodi mnent of the present invention, the peg
is soldered to the circuit board by nmeans of a Cypj Al tRlg kN

fitted over the peg and through the through hole PCﬁUSQ. 4cn2|63)05rg _QJch
that it occupies the space between the peg and tFROLlnySOf éhg “f&v)ul%‘

3/5
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hol e. In another enbodi nent,
cating forned on t-he peg. Preferably, the peg is s
during the sanme soldering step as the plurality of

er ed
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under st ood when read in conjunction wth the appended aW| ngs. For t he
-pur pose of illustrating the invention, there is-shown V\% 5 6 0
fenbodi nents that are presently preferred, it being uEa/

~that the invention is not limted to the specific ne SMAY 1994

instrumentalities disclosed. 1In the ravmngs FIG 1 is
- cross-sectional view showi ng an el ect connector according to a first
enbodi ment of the present invention; . FIG 2 is a perspective view

- showing a soldering side of the printed circuit board of FIG 1;

-

Fig. 8

s
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40

Fig.9
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iFIG.e3 i s HEET bect j onalhi B placedi ndri cal netal ring of

) -?ﬂéﬂ v a)si de vie*i ﬂ 5 | ectric¥™hect or set

in a sol derliig bath _at in utomatic s n; IS FIG 5 s
hoi

a cross-sedtilonalt SERW

Ng a solder- connected area between an annul ar
ylli ndrical metal ring of the electrical

connector o 4, FIG 6_is a perspective view show ng a
cylindrical { netal rirg—+r—actordance with a second enbodi ment of the
i nventi on: :
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ELECTRICAL CONNECTOR 4
A
FIELD OF THE INVENTION A

The present invention relates to an electrical N
connector and, in particular, to an electrical connector of a
type solderable to a board such as a printed circuit board.
BAC OF TH ION

A method, referred to in the art as "hot riveting"®,
is known for fixing an electrical connector to a printed )
circuit board. The hot riveting method involves the use of a
‘connector housing comprising a housing body made of plastic
and a plastic peg (leg) downwardly extending from the lower
surface of the housing body.  To fix the connector to the
circuit board, the peg is ingserted through a peg insertion
bore in the printed circuit board until the lower surface of
the housing body lies flat on the board surface. Then, the
distal end of the peg, which protrudes from the insertion -
bore on the opposite side of the circuit board, is contacted
with a mold taking surface of a heated mold pushing rod so as
to melt and deform the peg. The mold taking surface of the
mold pushing rod has a spherical recess with a greater
diameter than that of the insertion bore in the board. As a
result, the distal end of the peg is spherically deformed to
a diameter greater than that of the insertion hole, thereby
fixing the connector to the board. '

' Unfortunately, however, the peg does not always
deform to the predetermined spherical shape of the mold
taking surface due to the nonuniformity of heat conduction
from the mold pushing rod to the peg or due to the

¢
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nonuniformity, etc., of the inner mechanical properties of

“2a

the peg resulting from the nonuniform hardness of the resin
inside the peg. In such cases, the housing-to-koard
connection force becomes unstable, thus posing a reliability
probleam. '

Additionally, with the prior art hot riveting
method, it is often necessary to design or adjust the
dimension of the peg in accordance with different insertion
hole diameters in the board. The melting means, such as the
mold pushing rod, must also be adjusted. Therefore, the
manufacturing and mounting operations become more complex.

An object of the present invention is to provide an
electrical connector which can readily and positively be
fixed to a board, such as a printed circuit board, and can
eliminate the necessity of providing any melting means, such
as a mold pushing rod.

It is also another object of the present invention
to provided an electrical connector which requires less
design restriction to the peg and requires no adjustment of
the peg.

S QF THE INVENTION

In order to achieve the aforementioned objectives,
there is provided an electrical connector to be soldered to a
board having a through hole. The electrical connector
comprises a housing body to be attached on one surface of the
board. A plurality of contact terminals are arranged in the
housing body for electrically connecting the electrical
connector to the board. A peg is projected from the housing
body and adapted to fit through the through hole. The peg
has a solder means to enable the peg to be soldered to the
opposite side of the circuit board. Thus, when the housing
body is placed on the surface of the board, the peg extends
through the through hole in the board and protrudes outward
from the opposite surface of the board. The protruding
portion of the peg is then soldered to the board, thereby
fixing the housing body to the board.
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FIG: 7 is a top viewof the netal ring of FI 4 8 is a

perspective view of a cylindrical netal ringzﬁEPEAGENHQHESHEE h a third

nmbodi nent dhmﬁhﬂ: Bseﬁﬂﬂmnﬂentlon and FIG 9 |s op vi ew of
the met al rH“m lﬁi DETAI LED DESGRI Pg ﬁ)b PREFERRED
ENBODINENTS |ng to the draw ngs, oms ap electrica
connector 12 in accordance w th one engpodi nent ' nventi on.

Here, the electrical connector 12 T

According to one embodiment of the present
invention, the peg is soldered to the circuit board by means
of a cylindrical metal ring fitted over the peg and chrough
the through hole in the circuit board such that it occupies
the space between the peg and the surface of the through
hele. In another embodiment, the solder means may comprise a
solderable coating formed on the peg. Preferably, the peg is

- soldered to the board during the same soldering step as the
plurality of contact terminals.

Other features and advantages of the present
invention will become evident hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing summary, as well as the following
detailed description of the preferred embodiments, is better
understood when read in conjunction with the appended
drawings. For the purpose of illustrating the invention,
there is shown in the drawings embodiments that are presently
preferred, it being understood, however, that the invention
is not limited to the specific methods and instrumentalities
disclosed. 1In the drawings:

FIG. 1 is a cross-sectional view showing an
electrical connector according to a first embodiment of the
present invention;

FIG. 2 is a perspective view showing a soldering-
side of the printed circuit board of FIG. 1;

FIG. 3 is an enlarged cross-sectional view of the
cylindrical metal ring of FIG. 1;

FIG. 4 is a side view showing the electrical
connector set in a soldering bath at an automatic soldering
station; .

FIG. S5 is a cross-sectional view showing a solder-
connected area between an annular ring of the board and the
cylindrical metal ring of the electrical connector of FIG. 4;

FIG. 6 is a perspective view showing a cylindrical
metal ring in accordance with a second embodiment of the
present invention:
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FIG. 8 is a perspective view of a cylindrical metal
ring in 'accordance with a third embodiment of the present

invention; and
FIG. 9 is a top view of the metal ring of FIG. 8.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Referring to the drawings, FIG. 1 shows an
electrical connector 12 in accordance with one embodiment of

the present invention.  Here, the electrical connector 12
comprises a receptacle connector (i.e., a female connector
such as an outlet connector and socket) that is to be mounted
on a main side l0a of a printed circuit board 10.

The receptacle connector 12 is equipped with a
receptacle housing made of an electrically insulating resin
material and connectable to a male plug connector (not
shown). The receptacle housing is equipped with a housing-
body 14 of substantially rectangular configuration. The
housing body 14 has a rod-like peg 16 formed integral with
the housing body 14. '

A front part of the lower surface 1l4a of the
housing body 14 extends past an edge of the board 10, while
the remaining portion of the lower surface 14a of the housing
‘body 14 lies flat on the main side 10a of the board 10. A
front wall 14b of the housing body 14 is situated )
substantially pefpendicular to the lower surface 14a. The
front wall 14b has openings 18 communicating with the inside
of the bddy 14.  Solder tails 26, described hereinafter in
greater detail, are projected from a rear wall l4c of the
housing body 14.

A plurality of receptacle contacts 20 are arranged
in corresponding openings 18. The receptacle contacts 20 have
receptacle sections 22 for receiving plug contacts (not
shown) of a male contact member (not shown) via the front
wall 14b of the housing 14. The receptacle sections 22 may
be designed so as to correspond to the configuration of the
plug contacts, and are not restricted to the particular
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receptacl e contacts 20 are arranged in corjrespondi ng openrngs 18. The
recept acl e, EPALE $oR0sHBWE. Each receptacle contact 20 further has
a solder tail 26 that inserts into, and is subsequently

soldered to, a corresponding through hole 24 of a circuit
pattern on the printed circuit board 10.

As further shown, the peg 16 projects vertically
from the lower surface 14a of the housing body 14 and extends
through an insertion hole 28. The distal end of the peg 16
protrudes outward from the hole 28 on the opposite, solder
side 10b of the printed circuit board 10. As best shown in
FIG. 2, an annular ring 30, which is made of a conductive
material or a solderable material, is located around the peg
insertion hole 28 on the solder side 10b of the board 10.

Referring back to FIG. 1, a substantially
cylindrical metal ring 32 is fitted over the peg 16. A
portion of the cylindrical metal ring 32 extends into the peg
insertion hole 28 so as to be disposed between the peg 16 and
the annular surface of the hole 28.

As shown in FIG. 3, an annular projection 34 is
formed on the inner surface of the cylindrical metal ring 32
and extends toward the center axis of the cylindrical metal
ring. It is desirable that the cross-sectional configuration
of the annular projection 34 be, for example, V-shaped or
wedge-shaped and have a projected end oriented toward the
center axis of the cylindrical metal ring 32.

The cylindrical metal ring 32 has an outer diameter

- of a size insertable into the peg insertion hole 28. The
inner diameter of the cylindrical metal ring 32 is of such a
size as to allow the metal ring to be fitted over the peg 16.
At the area of the annular projection 34, the inner diameter
of the cylindrical metal ring 32 is made smaller than the
outer diameter of the peg 16. _

When the cylindrical metal'ring 32 is press fitted
over the peg 16, the area of the annular projection 34 on the
cylindrical metal ring 32 receives a radial expansion force
from the outer periphery of the peg 16 which acts against the
normal tendency of the metal ring 32 to return, under its own
elasticity, back to its original state. As a result of these
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parti cul ar
opposing forces, the annular projection 34 bites into the peg
16 and hence the peg 16 is held in place. By so doing, the
cylindrical metal ring 32 is fixed in place on the peg 16 and
will not drop off the peg 16 under any slight oscillation or
external force. 1If the cross-sectional shape of the annular

projection is so formed as to have a pointed end as in the
present embodiment, then the pointed end of the annular
projection bites more forcibly into the peg 16, thus enabling
it to be more firmly secured to the peg 16.

FIGS. 4 and 5 show the receptacle connector 12 in a
soldering bath at an automatic soldering station. Here the
solder tails 26 of the contacts 20 are inserted through the
corresponding through.holes 24 in the board 10 and the metal
ring 32 is fitted over the peg 16. 1In the soldering bath,
the solder side 10b of the board 10 is exposed to a molten
solder wave 36 jetted in a wavy manner. By action of the
solder wave 36, the solder tails 26 are soldered to their
corresponding through holes 24. At the same time, a solder
connection area 38 (Fig. S5) is formed between the angular
ring 30 on the solder side 10b of the board 10 and the metal
ring 32, thereby soldering the two together. During the
soldering operation, the peg 16, being made of a resin
material, is softened by heat (about 250 to 260¢C) from the
solder wave 36. As a result, the annular projection 34 on
the inner surface of the metal ring 32 bites more forcibly
into the peg 16, thus fixing the metal ring 32 to the peg 16
with a stronger force. The soldering of the annular ring 30
to the metal ring 32 firmly fixes the connector 12 to thé
board 10. .

FIGS. 6 and 7 show a second embodiment of the
present invention. This embodiment is similar to the first
embodiment except that the structure of the metal ring 32 is
different. In particular, in the second embodiment the metal
ring 32 has a slit 40 along its axial direction. The slit 40
allows the metal ring 32 to expand more easily in the radial
direction, thus facilitating the fitting of the metal ring 32
over the peg 16.
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FIGS. 8 and 9 show a third embodiment of the
present invention. The third embodiment differs from the
first embodiment in that the metal ring 32 of the third
embodiment has a plurality of projections 42, in place of the
aforementioned annular projection 34, which are provided at
given intervals along the inner wall of. the metal ring 32.
It is preferred that the cross-sectional shape of each
projection 42 have a pointed end projected toward the center
axis of the metal ring 32, such as a V-shaped or wedge-like
end. Further a slit 40 may be provided as in the case of the
second embodiment.

-7-

In the respective embodiments set out above, the
receptacle connector 12 is fixed to the board 10 mainly by
the metal ring 32, and the design tolerance can be more
lenient for the peg 16. It is therefore easy to mold the
housing body 14 integral with the peg 16.

If there is no particular design limitation on the
peg 16, it may be péssible to solder the peg 16 directly to
the annular ring 30 of the board 10, instead of interposing
the metal ring 32, by partially coating the peg 16 with a
material with which the peg 16 can be soldered. Or it may be
possible to manufacture the peg 16 itself from a solderable
material. In this case, the housing body 14 and peg 16 are
connected together by a proper method in place of being
formed integral'with each other. In the case where the peg
16 is made of a conductive material, it is of course
necessary to electrically insulate the contacts 20 and peg 16
from each other.. In any case, the softening of the peg 16 is
‘achieved automatically by the soldering operation, and.
therefore, it is not necessary to use any melting means such
as a conventional mold pushing rod. '

Although in the aforementioned respective
embodiments the receptacle connector 12 has been explained as
being mounted on the printed circuit board 10, the present
invention is not restricted thereto. The present invention
can be applied to an electrical connector of any proper type
necessary to be fixed to a board. Moreover, the shapes of



throygh an insertion hole 28. The distal end of the peg 16 protrudes
qutward fromthe hole 28 on the opposite, solder side 10b of the printed
ci rcuit beard—10—As best Shown in FIG 2, an annular ring 30, which is

made of Gl BL& &hial or a solderable material, is |ocated around
t he peg ?%&Bﬂgy I 8 on the sol der side 10b of the board 10.
Referring m , a substantially cylindrical netal ring 32 is
fitted ove WA portion of rﬁ€'cylindrical metal ring 32 extends

into the peg insertion hole 28 so as to be di sposed between the peg 16 and

t he annul ar surface of the hole 28. -
the housing body and contacts are not limited to those
disclosed in the Figures, nor are the shapes of the metal
ring 32; projections 34, 42 and slit 40. It is understood,
therefore, that changes may be made to the embodiments
described above without departing from the broad inventive
concepts thereof. Accordingly, this invention is not limited
to the particular embodiments disclosed, but is intended to
cover all modifications that are within the scope and spirit
of the invention as defined by the appended claims.
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1. An electrical connector to be automatically
soldered to a circuit board having a through hole, said
electrical connector comprising: _ '

a housing body to be positioned on one side of the
circuit board;

a plurality of contact terminals arranged in the
housing beody; and

a plastic peg projecting from a surface of the
housing body and adapted to project through the through hole
on the circuit board when theJhousing body is placed on said
one side of the circuit board, said plastic peg having solder
means for securing said peg to the circuit board during a
soldering step thereby fixing the electrical connector in

. place on the circuit board.

2. An electrical connector according to claim 1
wherein said plastic peg is formed integrally with said
housing bedy.

3. {CANCELLED]

4, An electrical connector according to claim.l
wherein said solder means comprises a solderable coating
formed on said plastic peg.

5. {CANCELLED]

6. An electrical connector according to claim 1
wherein said solder means comprises a cylindrical metal ring
adapted to fit over the plastic peg and through the through
hole.

Replaced )
Sheet Has Been ei . An electrical connector according to claim 6

T |\
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wherein the cylindrical metal ring has a slit formed therein
along its axial direction to facilitate fitting the metal
ring over the peg.

8. An electrical connector according to claim 6
wherein the cylindrical metal ring has at least one
projection formed on an inner surface thereof, said at least
one projection being adapted to bite into the peg when the
metal ring is fitted over the peg, thereby fixing the ring to
the peg. '

9. An electrical connector according to claim 8
wherein said at least one projection comprises an annular
projection formed about the inner surface of the cylindrical
ring.

10. An electrical connector according to claim 8.
wherein said at least one projection comprises a plurality of
separate projections spaced about the inner surface of the
cylindrical metal ring.

11. An electrical connector according to claim 8
wherein said at least one projection is V-shaped.

12. An electrical connector to be automatically’
soldered to a circuit board having a through hole, said
electrical connector comprising:

a housing body to be positioned on one side of the
circuit board;

a plurality of contact terminals arranged in the
housing body;

a peg projecting from a surface of the housing body
and adapted to project through the through hole on the
circuit board when the housing body is placed on said one
side of the circuit board; and

a cylindrical metal ring adapted to fit over the
beg and through the through hole when the housing body is

¥ i ndrical metal
eri phery of the

elasticity.l ba to its orlglnal state. As a result
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placed on the circuit board, said cylindrical metal ring
providing a means for solderiné'the peg to the opposite side
of the circuit board to fix the electrical connector in place
on the circuit board.

13. An electrical connector according to claim 12
wherein said peg is formed integrally with said housing body.

14. An electrical connector according to claim 12
wherein the cylindrical metal ring has a slit formed therein
along its axial direction to facilitate fitting the metal
ring over the peg.

15. An electrical connector according to claim 12
wherein the cylindrical metal ring has at least one
projection formed on an inner surface thereof, said at least
one projection being adapted to bite into the peg when the.
metal ring is fitted over the peg, thereby fixing the ring to
the peg.

16. An electrical connector according to claim 15
‘wherein said at least one projection comprises an annular
projection formed about the inner surface of the cylindrical
ring. . ' '

17. An electrical connector according to claim 15
wherein said at least one projection comprises a plurality of
separate projections spaced about the inner surface of said
ring.

18. An electrical connector according to claim 1S
wherein said at least one projection is V-shaped.

19. A method of fixing an electrical connector to
a circuit board wherein said connector comprises a housing
body having a peg projecting from a surface thereof and
wherein said circuit board has a through hole, said method
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. a) positioning the electrical connector on one side
of the circuit board such that said peg is inserted through

said through hole;

b} fitcing a metal ring over said peg; and

c) applying a soldering operation to the opposite
side of the circuit board, whereby said metal ring fitted 6ver
said peg is soldered to said opposite side of the circuit board
thereby fixing the electrical connector to the circuit board.

20. [CANCELLED]

21. The method of claim 19 wherein said metal ring

comprises a cylindrical metal ring.

22. The methbd of claim 19 wherein said peg is formed

integrally with said housing body.

23. The method of claim 22 wherein said peg is formed

of a plastic material.

”

- 24, The method of claim 19 wherein the metal ring.has
a slit formed therein along its axial direction to facilitate

fitting the metal ring over the peg.

25. The method of claim 19 wherein the metal ring has
at least one projection formed on an inner surface thereof,
said at least one projection being adapted to bite into the peg
when the metal ring is fitted over the.peg, thereby fixing the

ring to the peg.

. 26. The method of claim 25 wherein said at least one
projection comprises an annular projection formed about the

inner surface of the ring.



ring 32 is fitted over the peg 16. In the soldering bath, the sol der side

- 10b of the board 10 is exposed to a nolten solder wave 36 jetted in a wavy
manner. By action of the solder wave 36, the solder tails 26 are sol dered
to their corresponding through holes 24. At the sanme tine, a solder
connection area 38 (Fig. 5) is forned between the angular ring 30 on the
sol der side lob of the board 10 and-k¥3he netal ring 32, thereby sol dering
the two together. During the sol dering operation, the peg 16, being nmade of
a resin material, is softcEBRBCERIGARICONNEGTQRO to 260[err]C) fromthe

sol der wave 36. As a result, the annular projection 34 on

ABSTRACT

An electrical connector 12 is provided which can be
fixed to a printed circuit board 10 through the utilization
of an automatic soldering station. A peg 16 is projected
from a housing body 14 of the connector 12 and inserted
through an insertion hole 28 of the printed circuit board 10.
A solderable conductor 30 is arranged around an insertion
hole 28 on the solder side 10b of the board 10. a
cylindrical metal ring 32 is fitted over the peg 16. The
cylindrical metal ring 32 has a wedge-like projection 34 on
its inner wall which bites into the peg 16 thus fixing the
ring 32 to the peg 16. When the board 10 is subjected to an
automatic soldering operation, a solder connection is
achieved between the conductor 30 of the board 10 and the
cylindrical metal ring 32 fitted over the peg 16, thereby
fixing the connector 12 to the board 10.
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the inner surface of the nmetal ring 32 bites nore forcibly into the peg 16,
thus fixing the metal ring 32 to the peg 16 with a stronger force. The

sol dering of the annular ring 30 to the nmetal rin
connector 12 to the board 10. FIGS. 6 a
enbodi nent of the present invention. This enbodi
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direction, thus facilitating the fitting of the nmetal ring 32 over ht-'he'peg
16.
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material with which the peg 16 can be soldered. O it may be possible to
manuf acture the peg 16 itself froma solderable nmaterial. In this cas
housi ng body 14 and peg 16 are connected together by a proper nethod
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ELECTRICAL CONNECTOR

EIELD OF THE INVENTION
The present invention relates to an electrical
connector and, in particular, to an electrical connector of a
type solderable to a board such as a printed circuit bearzd.

BACKGROUND OF THE INVENTION

A method; referred to in the art as "hot rivgcingj,
is known for fixing an electrical connector to a printed
circuit board. The hot riveting method involves the use of a
‘connector housing comprising a housing body made of plastic
and a plastic peg (leg) downwardly extending from the lower

- surface of the housing body. To fix the connector to the
circuit board, the peg is insexrted through a peg insertion
bore in the printed circuit board until the lower surface of
the housing body lies flat on the board surface. Then, the
distal end of the peg, which protzrudes from the insertion,
bore on the opposite side of the circuit board, is contacted
with a mold taking surface of a heated mold pushing rod so as
to melt and deform the peg. The mold taking surface of the
mold pushing rod has a spherical reéess'with a greater
diameter than that of the insertion bore in the board. As a
result, the distal end of the peg is spherically deformed to
a diameter greater than that of the Lnsertlon hole, thereby
fixing the connector to the board.

‘ Unfortunately, however, the peg does nat always
deform to the predetermined spherical shape of the mold
taking surface due to the nonuniformity of heat conduction
from the mold pushing rod to the peg or due to the
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non-uniformity, etc., of the inner mechanical properties of the peg x;esulting from .the. non-uniférr_n-
hardness lof the resin inside the peg. In such cases, the housing-to-board cbr_mection force
~ becomes unstable, thus posing a réliability problem. | |

Additionaﬂy, with the prior art hot riveting method, it is 6ﬁen necessary to deéign or adjust
the dimension of the peg in a_ccofdance with different insertion hole diameters in the board. The
melting means, such as the mold pushin_g rod, must also be a.dju;ted. Therefore, the manufacmnng
and mounting operations become more complex.

- An object of the present inveation is to provide an elecﬁ'ical connector which can readily and
positively be fixed to a board, such as a printed circuit board, and can efiminate the necessity of
pr;;viding any melting means, such as a mold pushing rod.

It also another object of the preseat invention to provide an electrical connector which
requires less design restriction to the peg and requires no adjustment of the peg.

US-A-4850902 describés an electrical cqnnéctdr with -a housing for positioning on one side
of' a printed circuit board provided with a through hole. The'housing is equipped with contact
terminals and with a mounting post which passes through the hole and forms a snap-fit with the
other side of the printed circuit board. | |

As is known from US-A-4850902, the present invention is concerned with an electrical
connector to be automatically soldered to a circuit board havmg a through hole, said electrical
conriector comprising:

a housing quy to be positioned on one side of the circuit board

a plurality of contact terminals arranged in the housing body; and



ring 32, projections 34, 42 and slit 40. Ic is understood; therefore, that
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~ aplastic peg projecting from a surface of the housing body and adapted to project through

the hole in the circuit board when the housing body is placed on said one side of the circuit board.

' In contrast to US-A-4850902, and in accordance with the invention, the peg is provided with

solder means for securing the peg to the circuit board during a soldering step thereby fixing the
elecuical connector in place on the circuit board. When the housing body'is placed on the surface
of the board, the peg extends through the through fhole in the board and protrudes outward from
the opposite ﬂxrfaqe of the board. The protruding portion of the peg is then soldered to the board,
thereby fixing the housing body to the board. In one qnbodiment tixe solder means is a solderable
cogﬁngonthepeg. Inanotherembodixnentthesoldermem_:si‘sacylindricalmetalring |

hmothaupeatheinvenﬁmpmyidesamethodofﬁﬁngmdecﬁcﬂcbmeaormackaﬁt
board wherein said connector comprises a housing body with a plurality of contact terminals

arranqed in the housing and having a peg of plastics material projectind from a surface thereof

and wherein said circuit board has a through hole for rece'rvmg the peg, said method camprising
the steps of:

_a) poauonin‘gtheelecu'imlconnectorononesideoft;lecircuitboatdsuchthatsaidpeg
is inserted through said through hole..

b) providing a solder means in the form of a metal ring over said peg, and

c) applying a soldering operation to the opposite side of the circuit board whereby said
metal ring fitted over said peg is soldered to said opposite side of the circuit board thereby fixing

" the elecl;_ical connector to the circuit board.



10 -

.;goldered.f% ﬁﬁaﬁgbﬂﬁqrﬁﬁﬁi

,f,trical connect or (12) to be autonatlcally

10) |
N 22 SEP 1999 I E"LACEM

[(aX X

-4 -

According to one smbodiment of the prasent _ _
invention, the peg is soldered to the circuit bcard by means
of a cylindrical mecal ring ficcad cver che peg and through

the through hole in che circuit board such that it cccupies
the space becween the peg and the surface of the through

hole. In another embodiment, the solder means may ccmprise a
solderable coating formed on the peg. Preferably, the peg is
soldered to the board during the same soldering step as the
plurality of contact terminals.

Other features and advantages of the present
invention will become evident hereinafrer.

D o) RAWING

The foregoing summary, as well as the following
detailed description of the preferred embodiments, is better
understood when read in conjunction witch thelappended
drawings. For the purpose of illustrating the invention,
there is shown in the drawings embodiments that are preseatly
preferred, it being understood, however, that the invention
is not limited to the specific methods and Lnstrumentalztxes
disclosed. In the drawings: f _

FIG. 1 is a cross-sectional view showing an
electrical connector according to a first embodiment of the
present invention; ‘

FIG..2 is a perspective view showing a soldering

- side of ‘the printed circuit board of FIG. 1y

FIG. 3 is an enlarged cross-sectional view of the
cylindrical metal ring of FIG. 1;

FIG. 4 is a side view showing the electrical
connector set in a solderinglbath at an automatic soldering
station; _

FIG. 5 is a cross-sectiocnal view showing a solder-
connected area betéeen an annular ring of the board and the
cylindrical metal ring of che electrical coanectdr of FIG. 4;

FIG. 6 is a perspective view showing a cylindrical

metal ring in accordance with a second embodiment of the
present invention:
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FIG. 7 is a cep vinw cE'the metal ring Qf FIG. §;

SfC. 8 is a perspec:xve view of a cylindrical mecal
ring in accordance with a third embediment of che present
invention; and

[ o

F1G. 9 is a tep view of the metal ring of FIG. 8.

Referring to the drawings, FIG. 1 shows an
electrical connector 12 in accordance with one embediment of
the present invention. Here, the electrical connectccr 12
comprises a receptacle connector (i.e., a female connector
such as an outlet connector and socket) that is to be mountad
on a main side 10a of a printed circuit board 10.

The receptacle connector 12 is equipped with a
receptacle housing made of an electrically insulating resin
material and connectable to a male plug connector (not
shown). The receptacle housing is equipped with a housing-
body 14 of substantially rectangular configuration. The
housing body 14 has a rod-like peg 16 formed integral with
the housing body 14. '

A front part of the lower surface 1l4a of the
housing body 14 extends past an edge of the board 10, while
the remaining portion of the lower surface l4a of the housing

‘body 14 lies flat on the main side 10a of the board 10. A

front wall 14b of the housing body 14 is situated _
substantially perpendicular to the lower surface 1l4a. The
front wall 14b has openings 18 communicating with the inside
of the body 14.. Solder tails 26, described hereinafter in
greater detail, are projected from a rear wall l4c of the -
housing body 14.

A plurality of receptacle contacts 20 are arranged
in corresponding openings 18. The receptacle contacts 20 have
receptacle sections 22 for receiving plug. contacts (not
shown) of a male contact member (not shown) via the front
wall 14b of the housing 14. The receptacle sections 22 may
be designed so as to correspond to the configuration of che
plug contacts, and are not restricted to the particular

" pr oj ect tjr)ugh the. ghrough hole (28) on the CIrCUIt board'mhen3 
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configuration shown. Each'recep:acle contace 20 Eurche: nas

- a solder tail 25 :ha:'insercs into. and is subsequencly

solder-d o, a cc*rﬂspondzng chr ough hole 24 of a czrcu'c
pattern on the printed circuit board 10.

' As furcher shown, the peg 16 projects vertically
from the lower surface l4a of the housing body 14 and extards
through an insertion hole 28. The distal end of the peg 1§

protrudes outward from the hole 28 on the opposite, solder

side 10b of the printed circuit board 10. As best shown ina
FIG. 2, an annular ring 30, which is made of a conductive
material or a solderable material, is located around the geg
insertion hole 28 on the solder side 10b of the board 10.

Referring back to FIG. 1, a substantially
cylindrical metal ring 32 is fitted over the peg 16. A
‘portion of the cylindrical metal ring 32 extends into the peg
insertion hole 28 so as to be disposed between the peg 16 and
the annular surface of the hole 28.°

As shown in FIG. 3, an annular projection 34 is
formed on the inner surface of the cylindrical metal ring 32
and extends toward the center axis of the cylindrical metal
ring. It is desirable that the cross-sectional configuration
of the annular projection 34 be, for example, V-shaped or
wedge-shapéd and have a projected end oriented toward the
center axis of the cylindrical metal ring 32.

' The cylindrical metal ring 32 has an outer diameter
of a size insertable into the peg insertion hole 28. The
inner diameter of the cylindrical metal ring 32 is of such a
size as to allow the metal ring to be fitted over the peg 15.
At the area of the annular projection 34, the inner diameter
of the cylindrical metal ring 32 is made smaller than the
outer diameter of the peg 16.

When the cylindrical metal ring 32 is press fztted
over the peg 16, the area of the annular pro:ectxon 34 on the
cylindrical metal ring 32 receives a radial expansion force
from the outer periphery of the peg 16 which acts against the
normal téndenéy of the metal ring 32 to return, under its own

- elasticity, back to its original state. As a result of these
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opposing forces, the annular projection 34 bites into the pég
16 and hence the peg 16 is held in place. By so doing, the
cylindrical metal ring 32 is fixed in place on the peg 16 and
will not drop off the peg 16 under any slight oscillation or
external force. 1If the cross-sectional shape of the annular
projection is so formed as to have a pcinted end as in the
present embodiment, then the pointed end of the annular
projection bites more forcibly into the peg 16, thus enabling
it to be more firmly secured to the peg 16.

o FIGS. 4 and S show the receptacle connector 12 in a
soldering bath at an éutomatic soldering station. Here the
solder tails 26 of the contacts 20 are inserted through the
corresponding through holes 24 in the board 10 and the metal
ring 32 is fitted over the peg 16. 1In the soldering bath,
the solder side 10b of the board 10 is exposed to a molten
solder wave 36 jetted in a wavy manner. By action of the
solder wave 36, the solder tails 26 are soldered to their
corresponding through holes 24. At the same time, a solder
connection area 38 (Fig. S5) is formed between the angular
ring 30 on the solder side 10b of the board 10 and the metal
ring 32, thereby soldering the two together. During the
soldering operation, the peg 16, being made of a resin
material, is softened by heat (about 250 to 260sC) from the
solder wave 36. As a result, the annular projection 34 on
the inner surface of the metal ring 32 bites more forcibly
into the. peg 16, thus fixing the metal ring 32 to the peg 16
with a stronger force. The soldering of.the annular ring 30
to the metal ring 32 firmly fixes the connector 12 to the
board 10.

FIGS. 6 and 7 show a second embodiment of the
present invention. This embodiment is similar to the firsc
embodiment except that the structure of the metal ring 32 is
different. 1In particular, in the second embodiment the metal
ring 32 has a slit 40 along its axial direction. The slit 40
allows the metal ring 32 to expand more éasily in the radial
direction, thus facilitating the fitting.of the metal ring 32
over the peg 16.
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FIGS. 8 and 9 show a third embodiment of the

‘present invention. The third embodiment differs from the

firstc émbodimenc in chat the metal ring 32 of the third
embodiment has a plurality of projections 42, in place of che
aforementioned annular projection 34, which are provided at

‘given intervals along the inner wall of. the metal ring 32.

It is preferred that the cross-secticnal shape of each
projection 42 have a pdinted end projected toward the center
axis of the metal riné 32, such as a V-shaped or wedge-like
end. Further a slit 40 may be provided as in the case of the
second embodiment.

In the respective embodiments set out above, the
receptacle connector 12 is fixed to the board 10 mainly by
the metal ting 32, and the design tolerance can be more
lenient for the peg 16. It is therefore easy to mold the
housing body 14 integral with the peg 186.

If there is no particular design limitation on the
peg 1§, ‘it may be péssible to solder the peg 16 directly to

" the annular ring 30 of the board 10, instead of interposing

the metal ring 32, by partially cocating the peg 16 with a
material with which the peg 16 can be soldered. Or it may be
possible to manufacture the peg 16 itself from a solderable
material. In this case, the housing body 14 and peg 16 are
connected together by a proper method in place of being
formed integral with each d;her. In the case where the peg
16 is made of a conductive material, it is of course
necessary to electrically insulate the contacts 20 and peg 16

from each other.. In any case, the softening of the peg 16 is

achieved automatically by the socldering operation, and.
therefore, it is not necessary to use any melting means such
as a conventicnal mold pushing rod. _

Although in the aforementioned respective
embodiments the receptacle connector 12 has been explained as

being mounted on the printed circuit board 10, the present

invention is not restricted thereto. The present invention
can be applied to an electrical connector of any proper type
necessary to be fixed to a board. Moreover, the shapes of



*C'L-M S o - ' : 11 - Ieast BUEET
sproj ection being adapted to bite into the peg (16) mhen t he ﬁg (32)
i's | fitted over the peg, thereby fixing the ring (32) to tl peg (16)
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disclosed in the Figures, nor are che shapes oE the mecal
ring 32; projections 34, 42 and slic 40. It is undersccad,
eherefo-‘, that changes may be made to the embodimencs
descrived above without departing f£rom the broad inventive
concepts thersof. Accordingly, this invention is not limicad
to the particular embodimencs disclosed, but is intended to
cover all modificaticns that are within the scope and spirit
of che invention as defined by the appended claims. '
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CLAIMS
1. An electrical connector (12) to be automatically'soldered to a circuit board (10)
~ having a through hole (28), said electrical connector comprising:

a housing body (14) to be'positioned on one side of the circuit board,
a plurality of contact terminals (20, 26) arranged in the housing body; and

a plastics peg (16) prbjecting from a surface of the housing body and adapted to
prqject tﬁron_:gh the through hole (28) on the circuit board when the housing body is
placed on said one side of the circuit board, characterized in that said peg (16) is
provided with solder means (32) for securing said peg to the circuit board during a

'so'ldering step thereby fixing the electrical connector in place on the circuit board.

2. An electrical connector (12) according to claim 1 wherein said solder means is a
cylindrical metal ring (35) adapted to fit over the peg. (16) and through the through hole
(28) when the housing body (14) is placed on the circuit board, said cylindrical metal ring
(32) enabling soldering of the peg to the opposite side of the circuit board to fix the

electrical connector in place on the circuit board.

3. An electrical connector according to claim 2, wherein the cylindrical metal ring
(32) has a slit (40) formed therein along its axial direction to facilitate fitting the metal

ﬁng over the peg (16).

4.  An electrical connector according to claim 2 or 3, wherein the cylindrical metal

ring (32) has at least one projection (34,42) formed on an inner surface thereof, said at



(42) "corrpri ses a plurality of separ at e "pr‘O'

;surface of "the  cylindrica “metal. ri ng (32@%’]}1‘ QVIE ifs’ilg‘[g;m cal .
ﬂlimlﬂhiﬂlllﬁlw RSO ING  ESERTRE Er"QMAPwEMSHEH
SOk l .

connect or
prOJectlo

er means Corrpr "sgs
- 11 -

re anau

least one projection being adapted to bite into the peg (16) when the metal ring (32) is

 fitted over the peg, thereby fixing the ring (32) to the peg (16).

S.  An electrical connector according to claim 4, wherein said at least one projection
(34) comprises an anmular projection formed about the inner surface of the cylindrical
ring.

6.  An electrical connector according to claim 4, wherein said at least one projection
(42) comprises a plurality of separafe projections spaced about the inner surface of the

cylindrical metal ring (32).

7. An electrical connector according to claim 4, 5 or 6, wherein said at least one
projection (34, 42) is V-shaped.
8.  An electrical connector according to claim l; wherein said solder means comprises

a solderable coating formed on said peg.

9. An electrical connectoraccordmgtoanyoneofcla:ms 1to 8, wheremsmdpeg
(16)is formed integrally with said housing body (14). -

10 A method of fixing an electrical connector (12) to a circuit board (10) wherein said
connector comprises a housing body (14). having a peg (16) of plastics material
projecting from a surface thereof and wherein Said circuit board (10) has a through hole

(28), said method comprising the steps of:

Zbout. t he i-nner
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a)  positioning the electrical connector (12) on one side of the circuit board |
(10) such that said peg (16) is inserted through said through hole (28);
b) providing a solderable-means in the fonn o% é metal ring (32) over said

peé (16); and | |
c) applying a soldering operation to the opposite side of the circuit board

whereby said metal ring (32) fitted over said peg (16) is soldered to said opposite side of
thecucmboardtherebyﬁzungthee!ecm«lcomectortothemxtboard

11. A method according to clsim 10, wherein said metal ring (32) comprises a
cyﬁndricalmetaningwi;pﬁasm(w')fomdmereinalongitsmaldirecﬁonandat_xeast
one projection (34, 42) formed on an inner surface thereof and the fitting step involves
placing the metal ring (32) onto the peg (16) and pressing the ring (32) onto the peg (16)
sothattheprojecﬁdnm)“b_msiiﬁothépeg(w). |

REFLACEMENT SHEET
2 2 SEP 1999




cohnéctof Conprises a housi ng body (12)”having a peg (16) of plastics
.material projecting froma surface .thereof and wherein-said circuit R?%ﬁ@ET
(10) has a through hol e - (28), said method conprising.the_steqﬁﬁumﬁEME A

om0
'ELECTRICAL ECTOR

STRACT

- An electrical connector 12 is provided which can kte
fixed to a printed circuit board 10 through the utilization
of an-automa:ic_soldering station. A peg 16 is projected
from a housing body 14 of the connector 12 and inserted
through an insertion hole 28 of the printed circuit beard 14.
A solderable conductor 30 is arranged arcund an inserticn
hole 28 on the solder side 10b of the board 10. A
cylindrical metal ring 32 is fitted over the peg 16. The
cylindrical metal ring 32 has a wedge-like projection 34 on
its inner wall which bites into the peg 16 thus fixing the
ring 32 to the peg 16. When the board 10 is subjected to an
automatic soldering operation, a solder connection is '
achieved between the conductor 30 of the board 10 and the
cylindrical metal ring 32 fitted over the peg 16, thereby
fixing the connector 12 to the board 10.

FIGURE 1 REPLACEMENT SHEET
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b) : . providing a sol derabl e nmeans in the-formof a metal ring '(32) over
said peg (16); and- . c) appl ying a sol dering operation to the
opposite side of the circuit board whereby said nmetal ring (32)fitted . .
over said peg (16) is soldered to said opposite side of the ci %&EH\@HE\NHSHEET_
thereby fixing the electrical connector to the circuit-board. 11 A -
met hod according to claim10, wherein said nmetal ring (32) conprises a

<2,




cyllndrlcal metal ring with a slit (40) formed thereln al ong its aial
direction and at |least one projection (34, 42). forned on an‘inner surface
thereof and the fitting step involves placing the metal ring (32) onto the

peg (16) and pressing the ring (32) onto the peg: (16) so t hat theﬂEPL_AGEMENTSHE
proj ection (34) bites into the peg (16) , : : R
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