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ELECTRICAL CONNBCTOR 

FIELD OF THE INVENIION 
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. 

BACKGROQND 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 

10 ·connector housing comprising a housing body made of plastic 
and a plastic peg (leg) downwardly extending from the lower 
surface of the hqusing body. To fix the connector to the 
circuit board, the peg is inserted through a peg insertion 
bore in the printed circuit board until the lower surface of 

15 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 th~ 

20 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. 

25 Unfortunately, however, the peg does not always 
deform to the predetermined spherical shape of the mold 
taking surf ace due to the nonuniformity of heat conduction 
from the mold pushing rod ~o _ _Ehe peg or due to the 



rvi,Lr..J ·'"'" / - 3 5 6 C 

- 2 -

nonurtiformity, etc., of the inner mechanical properties of 
the peg resulting from the nonuniform hardness of the resin 
inside the peg. In such cases, the housing-to-board 
connection force becomes unstable, thus posing a reliability 

5 problem. 

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 

10 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 

15 eliminate the necessity of providing any melting means, such 
as a mold pushing rod. 

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

20 the peg. 

SUMMARY OF THE INYENTION 
In order to achieve the aforementioned objectives, 

there is provided an electrical connector to be soldered to a 
25 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 

30 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 

35 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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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 through 
the through hole in the circu.it board such that it occupies 

s the space between the peg and the surf ace 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 soldering step as the 
plurality of contact terminals. 

10 Other f i:;!atures 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 i.s a perspective view showing a soldering 
side of the printed circuit board of FIG. l; 

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

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

station; 
FIG. s 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; 

35 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 top view of the metal ring of FIG. 6; 
FIG. a 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. a. 

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 lOa 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 l4a 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 .. lOa of the board 10. A 

25 front wall 14b of the housing body 14 is situated 
substantially perpendicular to the lower surface l4a. The 
front wall 14b has openings 18 communicating with the inside 
of ~he body 14 •. Solder tails 26, described hereinafter in 
greater detail, are projected from a rear wall 14c of the · 

3 O 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 merriber (not shown) via the front 

35 wall l4b 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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configuration shown. 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. 

5 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 lOb of the printed circuit board 10. As best shown in 

10 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 lob of the board 10. 

Referring back to FIG. 1, a substantially 
cylindrical metal ring 32 is fitted over the peg 16. A 

15 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 

20 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. 

25 The cyl~ndrical 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 all~w the metal ring to be fitted over the peg 16. 
At the area of the annular projection 34, the inner diameter 

30 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 

35 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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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 

5. external force. If 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. 

10 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, 

1s· the solder side lOb 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 

20 ring 30 on the solder side lOb 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 260oC) from the 
solder wave 36. As a result, the annular projection 34 on 

25 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 ri~g 32 firmly fixes the connector 12 to the 
board 10. 

30 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 

35 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. 

.. 



~er , ...... -
I ·J~ ~ 

- 7 -

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 

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 
sec~nd 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 possible 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 ~xplained 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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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 

s ·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. 



6 

·----····-·--··--·--·- -- -- ··--·-----·- -·- ··-·· 

i 
-c--·. --, .. 
.. ' . : , ··• r"'-·10-c: 1 0 1-t ))C 

11111111111111111111111111 1111 . i 
*CL n S *. 

~., OCT 1994 

- 9 -

WHAT IS CLAIMED IS: 

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

S 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; 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 

2 o housing body. 

3. [CANCELLED] 

25 4. An electrical connector according to claim l 

30 

wherein said solde~ means comprises a solderable coating 
formed on said plastic peg. 

5 • [CANCELLED]. 

6. An electrical c~nnector 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. 

. 7. An electrical conne.ctor according to claim 6 

. . - .. -......... -... r 
..• 7 . J :· ..• : 
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wherein the cylindrical metal ring has a slit formed therein 
along its axial direction to f°acilitate fitting the metal 
ring over the peg. 

s 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 annular 
projection formed about the inner surface of the cylindrical 

15 ring. 

10. An electrical connect.or according to claim a_ 
wherein said at least one projection comprises a plurality of 
separate projections spaced about the inner surface of the 

20 cylindrical metal ring. 

25 

11. An electrical connector according to claim a 
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 hous_ing body to be positioned on one side of the 
circuit board; 

30 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 

35 side of the circuit board; and 
a cyiindrical metal ring adapted to fit 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 soldering 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 
10 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 
15 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. 

20 

25 

30 

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 
35 a circuit board wherein said connector comprises a housing 

body having a peg projecting from a surface thereof and 
wherein said circuit bo~rd has a through hole, said method 
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comprising the steps of: 
.. a) positioning the electrical 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 

10 

15 

20 

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. 

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. 

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. 

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

--~-·-


