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ELECTRICAL CONNECTOR AND AFFIXING HEHBER\/

BACKGROUND OF THE INVENTION
FPield of the Invention
The present device relates to components used to affix
or mount an electrical connector to a printed circuit board, in
particular, to components of the electrical connector used to
affix the housing of the electrical connector to the board. -

Deaéription of Related Art

' Affixing members of electrical connectors for mounting
or affixing the housing of the electrical connector to a
printed circuit board generally include a plurality of legs
extending from the housing. One known type of affixing member
of an electrical connector includes a pair of elastically
deformable plastics legs which are integrally formed at both
ends of the housing of the electrical connector. Each plastic
leg has a diameter which is larger than the diameter of a
corrgspond:.ng insertion .hole of the board. 1In practice, the
)¢ic leg is forcibly inserted into an corresponding

Srsvsenereves

1nsertn.on hole of the board thus. reducing the diameter of the

plastic leg to diameter of the insertion hole so that the
plastic leg and correspondingly, the housing, is affixed to the
board. '

Another know affixing member of an electric connector
includes a pair of forked metal legs which are attached to both
ends of the housing of the electrical connector where each

forked metal leg has two tines. The two tines of the metal

legs. are configﬁred to have a greater width or diameter than
the diameters of corresponding insertion holes of a board. The



or npunt an electrical connector to a printed circuit bppﬁzl$; Baﬂ 8
to conbonents of the electrical connector used to affix u3|ng of the

el ectrical connector to the board. Description of Related Art Affixing
menbers of electrical connectors for nounting or affixing the housing of

the el egtrical connector to a - 2.

metal legs are forcibly inserted into the corresponding
insertion holes of the board thus reducing the diameter of the
metal legs to diameters of the insertion holes so that the
metal legs and correspondingly, the housing, is affixed to the

5 board. Further, a latching claw may be provided at the forward
end of the tines of each forked leg. In operation, the
latching claw is used to latch the rear surface of the board so
that the metal legé and correspondingly, the housing, are more
positively affixed to the board.

10 The know affixing members using or including plastic
legs or metal legs may be disadvantageous when a sqbstaﬁtial
force or power is required to forcibly insert one of the legs
into an insertion hole of a board. In this situation, the
operation of mounting the electrical connector to the board is

15 difficult because only one leg of the pair of legs may be
inserted at a time due to the substantial force or power
required.

In addition, know affixing members including plastic
legs tend to be deformed when inserted into the hole in the

20 board due to the excessive stress produced by reducing the
diameter of the legs to the diameter of the board. Know
affixing member including metal legs, on the other hand, tend
to damage the area near the insertion hole of the printed
circuit board or the inner wall of the insertion hole due to

25 rigidity of the metal legs and latching claws (if used) and the

' pllable nature of the printed circuit board.

;f; Further, the know affixing members including plastlcs
leg® and metal legs requ1re mounting space greater than the
thickness of the printed circuit board. In particular, the

30 legs, when inserted, project below the printed circuit board so
that it becomes necessary to secure space below the printed
circuit board for the legs. The additional space required for
these affixing members does not meet the demands for reduced
space consumption of printed circuit boards, in particular, in

35 such applications as notebook computers, etc.
-_—
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printed.: rcuit board generally include a plurality of t Ny} rgm
t he -housifng. One known type of affixing nmenber of an ePWB@Ifon%céoj 8
i ncludes’a pair of elastically deformable plastics |egs which are

integrafly forned at both ends of the housing of the electrical connector.
Each pljastic leg has a dianmeter which is %afger than the dianeter of a

SUMMARY OF THE Iﬁ'VENTION
It is accordingly an object of the present invention
to provide an electrical connector or an affixing member of an
electrical connector which overcomes the above mentioned
5 problems of know affixing members. In particular, it an object
of the present invention to provide an electrical connector or

an affixing member for an electrical connector which requires
a small insertion force to be inserted into insertion holes of
a board to prevent or reduce damage to the board or the
10 affixing member. Another object of the present invention is to
provide an electrical connector or an affixing member of an
electrical connector which does not require space below the
board when inserted, thus alleviating the need of securing
space below the board. '
15 According to one aspect of the present invention
| In the present device, the "electrical connector" has
an injection-molded housing and is intended to mean a connector
to be mounted on the board, such as board-to-board interconnect
connector. '

20 ' BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a partly broken away side view of an
electrical connector or an affixing member of an electrical
connector according to one embodiment of the present invention
with a push pin not yet inserted into a cylindrical member.

25 Figure 2 is a partly broken away perspective view of
the~cy11ndr1cal member shown in Figure 1 viewed from the lower
sid&-of the connector hous1ng I

Figure 3 is a side view showing the affixing member

with the push pin temporarily inserted into the cylindrical
30 member in a way corresponding to Figure 1.

Figure 4 is a partly broken away side view of the
affixing member and a printed circuit board where the push pin
is fully inserted into the cylindrical member and

the affixing member is designed not to project below the lower
35 surface of the printed circuit board.
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corresponding insertion hole of the board. In practice tpcel :
forcibly/inserted into an corresponding insertion holfﬁﬁmbbaga}r’? tz&"S 8
reduci ng the dianeter of the plastic leg to diameter of the insertion hole
so thay the plastic | eg and correspondingly, the housing, is affixed to the

board
- 4._...
Figure 5 is a side view of an affixing member similar
to member shown in Figure 4 except that the affixing member is
designed to project below the lower surface of a printed

circuit board.

5 DESCRIPTION OF THE PREFERRED EMBODIMENTS
As shown in Figure 1, an electrical connector or an .
affixing member of an electrical connector of the present
invention includes a push pin 2 and a cylindrical member 4
designed to receive the push pin when inserted therein. The
10 push pin 2 has a head 6 and a pin section 8 extending from the
head. A projection 12 on the pin section 8 is provided at an
area between a base end (by the head) and a forward end 10 of
the pin section 8, that is, at a middle area of the pin section
8. The projection 12 is formed concentric with the pin section
15 8. The forward end 10 of the pin section 8 has an outer
diameter of ¢1. '
The cylindrical member 4 is integrally molded with the
connector housing 14. The cylindrical member 4 is situated in
a lower recess 16 on the lower surface side of the injection-
20 molded type plastic housing 14 of the electrical connector. In
addition, an upper recess 18 is provided on the upper surface
gide of the connector housing 14 to receive the head 6 of the
push pin 2. The 1lower recess 16 and upper recess 18
communicate with each other via a passage 20 through which the
25 pin section 8 of the push pin 2 may be inserted. An inner
diameter ¢2 of the passage 20 is made somewhat larger than the
outer- diameter ¢1 of the forward end 10 of the pin section .8
A hollow section 22 is provided in the cylindrical
member and leads to the passage 20 in the connector housing 14.
30 The hollow section 22 has a large-diameter section 22a with an
inner diameter ¢2, i.e., identical to the diameter of the
passage 20. This allows the pin section 8 of the push pin 2 to
be inserted therein with little or no insertion force.
The hollow section 22 also has a small-diameter
35 section 22b situated below the large-diameter section 22a of
the hollow section 22, the small-diamé&ff_ffSEESE_EZELEEXiPg an
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Anot her know af fi xi ng menber of an electric connector 5594 gair goa '}
forked metal |egs \lﬁlm %mem to both ends of th ousi ng of tHRe '
or

el ectrical connect rked netal leg has two tines. The two
ured to have a greater width or dianeter

tines of the netal
t han t e di amet ers of correspondl ng insertg gn holes of a board. The

/

"inner diameter ¢3 which is much smaller than the inner diameter
$2 of the large-diameter section 22a and outer diameter ¢l .of
the forward end 10 of the pin section 8. A plurality of
contact terminals (not shown) for board-to-board

S interconnection are arranged in the housing 14.

As shown in Figure 2, the cylindrical member 4 has a
substantially circular column-like configuration. The circular
column has four segmented columns 26 of an arcuate c¢ross-
section into which the circular column is split along the

10 direction in which the push pin 2 is inserted. The four
segmented columns 26 are formed by the four slits 24. A
circular disc 28 is used to connect the four arcuate columns 26
together at a central area at the lower end faces of the
columns 26. The respective arcuate columns 26 differ in

15 thickness at the upper and lower areas according to the
diameters of large-diameter section 22a and small-diameter
section 22b of the hollow section 22.

The circular disc 28 serves to facilitate the
formation of four segmented arcuate columns 26 during the

20 injection molding the connector housing 14 during which molten
plastic flows along the four segmented arcuate columns 26. The
circular disc 28 also holds the four arcuate columns 26 in an
integral way providing a greater mechanical strength than in
the case where the four arcuate columns 26 are connected. The

25 greater mechanical strength enables the four arcuate columns to
suffer no mechanical failure due an unwanted force, such as
that encountered due to' their contact with a foreign matter
during transportation and handling. e

As shown in Figure 3, the push pin 2 is temporarily

30 inserted, that is, partially inserted, into the hollow section
22 of cylindrical member 4 prior to being mounted on a printed
circuit board of the electrical connector. 1In particular, the
forward end 10 of push pin 2 is inserted through the upper
recess 18, the passage 20 in the connector housing 14 and into"

35 the large-diameter section 22a of the hollow section 22, i.e.,
the forward end 10 is situated immediately before the small-
diameter section 22b (having an inner diameter ¢3) of the



netal legs are forcibly inserted into the correspondin |nsert{o
hol’es of the board thus reducing the diameter of the net FCTI/Q& £8 ! 8
dlaneters of the insertion holes so that the

- 6.~

hollow section 22. 1In the partially inserted state shown in
Figure 3, because the outer diameter of the projection 12 of
the push pin 2 is greater than the inner diameter ¢2 of the
passage 20 in the connector housing 14, the projéction 12

5 engages the walls of the passage 20. The force or magnitude of
the engagement is selected to be great enough to prevent the
push pin 2 from becoming separated from the electrical housing
14 due to any vibration or .shock encountered during
transportation or handling.

10 During the process of mounting the electrical
connector housing 14 on a printed circuit board, the
cylindrical member 4 is inserted into the insertion hole 32 of
the printed circuit board 30. Because the outer diameter ¢4 of
the cylindrical member 4 is somewhat smaller than the inner

15 diameter ¢5 of the insertion hole 32 of the printed circuit
board 30, the cylindrical member 4 can be inserted into the
insertion hole 32 with a low inser;ion force, preferably a zero
insertion force. After the cylindrical member 4 is inserted
into the insertion hole 32 (not shown as a separate step in the

20 Figures), the pin section 8 of the push pin 2, in particular
the forward end 10, is fully inserted into the hollow section
22 of the cylindrical member 4 as shown in Figure 4. The pin
is inserted fully into the hollow section 22 of the cylindrical
member 4 by pushing the head 6 of the push pin 2 by a push rod

25 (not shown), for example.

_ The outer diameter ¢1 of the forward end 10 of the
Jﬁ¥1n 2 is greater than the inner diameter ¢3 of the small-
diafeter section 22b of the hollow section 22. As.32
consequence, when the forward end 10 of the push pin 2 is

30 inserted into the small-diameter section 22b of the hollow
section 22, the four arcuate columns 26 of the cylindrical
member 4 are pushed outward in a direction away from the pin 2

or the center of the cyllndrlcal member 4 as viewed in cross-
section. When the forward end 10 is inserted into the small-
35 diameter section 22a of hollow section 22, the circular disc 28
connecting together the four arcuate columns 26 is broken as
indicated in cross-section in Figure 4 because the circular
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met al Iegs,//and cor r espondi ngﬁy,, t he housing, is affixedmgMeﬂQ 281 8
end o

Fur't her,**a latching claw may be provided at the forward the tines of
each forKed | eg. In operation, the latching clawis used to latch the
rear surfface of the board so that the netal |egs and correspondlngly, t he
housi n are nore positively affixed to the board.

disc 28 cannot follow the deformation of the four arcuate
columns 26.
A inward reaction force is generated from the inner
wall of the insertion hole 32 of the circuit board 30 against
5 the outward force created by the four arcuate columns 26 being
pressed outwardly spread by the pin section 8 of the push pin
2. In addition, an elastic force is generated by the plastic
arcuate columns 26 which are trying to retain their initial
volume. As a consequence of the forces, the arcuate columns
10 26, and thereby, the cylinder member 4, become affixed to the
insertion hole 32 of the circuit board 30. As further
consequence, the electrical connector housing 14 also becomes
affixed to the circuit board 30 since the cylindrical member 30
is integrally molded to the housing 14.

15 As shown in Figure 4, the cylindrical member 4 may be
configured to have a structure that does not project below thé
lower surface of the circuit board 30 when affixed to the
circuit board 30. 1In this configuration of the cylindrical
member 4, it is not necessary to secure space below the lower

20 surface of the circuit board 30 for the cylindrical member 4.

If space is available or may be secured below the
lower surface of the circuit board 30, the cylindrical member
4 may be configured so that its lower end may project below the
lower surface of the circuit board 30 as shown in Figure S. 1In

25 this configuration of the cylindrical member 4, additional
affixing force is obtained.

==+ Although, in the above-mentioned embodiment, the
conﬁééting member 28 is’comprised of the circular disc made of
plastics which is broken when the pin 2 is fully.insertea into

30 the cylindrical member 4, the material, shape and
- characteristics of the connecting member 28 are not so
restricted. In particular, the material selected for the

connecting member 28 (and connector housing 14) may be a resin
(such as a resin containing a small amount of or no glass).
35 The connecting member may be formed having a greater elongation

or to have other configurations, such as a criss-cross
v . . /
configuration. -
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The know affi xi ng nmenbers usig‘ng or including plastic I e I g
be di sadvant ageous when a substantial force or power ﬂ?l.”ggjaé ? 2gr‘a'/ 8
‘forcibly insert one of the legs into an insertion hoIe of a board. In

this situation, the operation of nmounting the electrical connector to the
board is difficult because only one I eg ofgthe pair of |legs may be

/ In these other configurations of the connecting member
28, the connecting member 28 may not be broken when the forward
end 10 of the push pin 2 is inserted into the small-diameter
section 22b of the hollow section 22 because the connecting

5 member 28 may be elongated to a thin thickness without being
breaking.
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inserted At a time due to the substantial force or d. In

addi tien; know affixing nenbers including plastic Ieggﬁﬁzéﬁﬁg ae/dtfﬁdhéh 8
when inderted into the hole in the board due to the excessive stress
producegd by reducing the dianeter of the legs to_the dianeter of the board.

R R | || ][

1. An affixing member of an electrical connector for
affixing the housing of the electrical connector to an

insertion hole in a board, comprising:
a pin having an outer diameter; and
5 a cylindrical member connected to the housing of the
electrical connector, configured to be insertable in a
substantially coaxially manner with the insertion hole in the
board, having an outer diameter smaller than an inner diameter
of the insertion hole in the board to enable the cylindrical
10 member to be inserted into the board insertion hole with zero
or a small insertion force, and having a hollow section for
receiving the pin substantially coaxially with the insertion
hole in the board where at least a portion of the hollow
section of the cylindrical member has an inner diameter smallet
15 than the outer diameter of the pin to cause the outer diameter
of the cylindrical member to be enlarged to affix a portion of
the cylindrical member to the insertion hole of the board when
the pin is fully inserted into the hollow section of the
cylindrical member. '

2. An affixing member of an electrical connector
according to c¢laim 1, wherein the cylindrical member is
integrally molded with the housing of the electrical connector
and the housing of the electrical connector is formed by

5 injection molding.

- $

3. An affixing member of an electrical connector
according to claim 2, wherein the cylindrical member has a
plurality of segmented outer peripheral portions -enabling a
least a portion of the cylindrical member to split along a

5 direction when the pin is fully inserted. === ——

eet Has Been Rep laced -

\\Il\l\\ e



affixing menber including—retal—tegs, on the other handpmgﬁcendfr@ V&T 8

aréa ne&r the |ns e printed circuit boa r inne?z I

of the insertion m m m"ﬁm“umlty of the netal |egs and latching claws

(if used) and the p le mat are*of the printed circuit board. Further, the
know af fi xi ng menbers including plastics 1g_-

/ 4. An affixing member of an electrical connector

according to claim 3, wherein the cylindrical member includes

a connecting member for connecting the plurality of outer

peripheral portions together at a forward end of the
5 cylindrical member.

5. An affixing member of an electrical connector
according to claim 2, wherein the at least a portion of the
hollow section is located at an end of the cylindrical member
that is inserted into the insertion hole of the board.

6. An affixing member of an electrical connector
according to claim 2, wherein the cylindrical member is
situated in a recess provided on a lower surface side of the
housing of the electrical connector. -

7. An affixing member of an electrical connector
according to claim 2, wherein the cylindrical member is
configured not to project beyond a lower surface of the board
when inserted in the insertion hole in the board.

8. An affixing member of an electrical connector
according to c¢laim 6, wherein the cylindrical member is
configured not to project beyond a lower surface of the board
when inserted in the insertion hole in the board.

9. An affixing member of an electrical connector -
accdi‘é.-ing to claim 2, wherein the pin has a head and a pin
section, the pin section including a forward end haviﬁg the
outer diameter and a projection between the head and the

5 forward end and having an outer diameter greater than an inner

diameter of the hollow section of the cylindrical member.

. This Sheet Has Been Rep.
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l egs and netal Iegs——ﬁeqtrh%nmmt—rng"—space greater than ?ﬂg/%%k*n!sg &8 1 8
th it ed I the | wh ted

oroj ect below t e i IMIAMHINARITL o & S0 chac i< Becomes necessary to

secure gpace bel ow t*he ¢pritnt®d &irtuit board for the |legs. The additiona

space reqU|red for these affixing nenbers Ipes not neet the demands for
reduc

10. An affixing member of an electrical connector
according to claim 6, wherein the pin has a head and a pin
section, the pin section including a forward end having the
outer diameter and a projection between the head and the

5 forward end and having an outer diameter greater than an inner
diameter of the hollow section of the cylindrical member.

‘ 11. 2An affixing member of an electrical connector
according to claim 10, wherein the housing of the electrical
connector includes an upper recess for accommod"ating the head
of the pin.

12. An electrical connector to be affixed to an
insertion hole in a board, comprising:
a housing; =
a pin having an outer diameter; and }
5 a cylindrical member connected to housing of the
electrical connector, configured to be insertable in a
substantially coaxially manner with the insertion hole in the
board, having an outer diameter smaller than an inner diameter
of the insertion hole in the board to enable the cylindrical
10 member to be inserted into the board insertion hole with zero
or a small insertion force, and having a hollow section for
receiving the pin substantially coaxially with the insertion
hole in the board where at least a portion of the hollow
section of the cylindrical member has an inner diameter smaller
15 than:-the outer diameter ‘of the pin to cause the outer diameter
of €he cylindrical membér to be enlarged to affix a portion of
the cylindrical member to the insertion hole of the board when
the pin is fully inserted into the hollow section of the
cylindrical member.
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spgce consurrpt_gn_gf__pu_m—eel—ehhcmlt boards, in partlcum/usgsﬁdﬁ‘ 28 l 8

g

.-’ - 12

. 13. 2An electrical connector according to claim 12,
wherein the housing includes a plurality of contact terminals,
has upper and lower surfaces, a passage between the upper and
/// lower surfaces, and a recess on at least a lower surface side,
5 and the cylindrical member is integrally molded with the
housing where the housing is formed by injection molding.

14. An electrical connector according to claim 13,
wherein the cylindrical member has a plurality of segmented
outer peripheral portions enabling a least a portion of the
cylindrical member to split along a direction when ;he pin is

S fully inserted.

15. An electrical connector according to claim 14,
wherein the cylindrical member includes a connecting member for
connecting the plurality of outer peripheral portions togetherf
at a forward end of the cylindrical member.

16. An electrical connector according to claim 13,
wherein the at least a portion of the hollcw section is located
at an end of the cylindrical member that is inserted into the
insertion hole of the board.

17. An electrical connector according to claim 16,
wherein the cylindrical member is situated in the recess
provided on the lower surface side of the housing of the
electrical connector.

L

18. An electrical connector according to claim 17,
wherein the cylindrical member is configured not to project
beyond a lower surfaée of the board when inserted in the
insertion hole in the board.

This Sheet Has Been Rep! laced | 1
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SUMWARY OF THE INVENTION It is accordingly an object ofgpﬂglﬁifE S?‘ 1 zdg s 8

i nvention to provi de an el ectrical connector or an affi

el ectrical connector which overconmes the above nentioned probl ens of known
affixigg menbers. In particular, it is an object of the present invention
to proyide an electrical connector or am affixing nenber for an electrical
connegtor which requires a small insertion force to be inserted into

i nser/tion 19. An electrical connector according to claim 18,

wherein the pin has a head and a pin section, the pin section
including a forward end having the outer diameter and a
projection between the head and the forward end and having an

S outer diameter greater than an inner diameter of the hollow
section of the cylindrical member.

20. An electrical connector according to claim 19,
wherein the housing of the electrical connector includes an
upper recess in the upper surface of the .housing for
accommodating the head of the pin.

-_—
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holes of a board to prevent or reduce damage to the boarg Sfi f(f X
member . “Anot her obj ect of the present invention is to pr w&u ¥ egt relngal1
connector or an affixing nenber of an electrical connector which does not
require space bel ow the board when inserted, thus alleviating the need of
securing space bel ow the board. DE-A-4233446 -describes an el ectri cal
connector having a bar or housing with projections insertable into holes in
a printed circuit board. The projecti oRBSERAQT0| | ow

An affixing member of an electrical connector is
provided which can readily affix the electrical connector to a
board, the affixing member including a plastic cylindrical
5 member which is inserted into an insertion hole of the board,
r where the cylindrical member is situated in a lower recess 16
of the plastic housing 14 of the electrical connector. The
outer diameter of the cylindrical member 4 is somewhat smaller
than the inner diameter of the insertion hole of the board so
10 the cylindrical member 4 may be inserted into the insertion
hole of the bocard with little or zero insertion force. The
cylindrical member 4 has a hollow section 22 for allowing a pin
section 8 of a push pin 2 to be inserted therein. The inner
diameter of the lower portion of the hollow section 22 is made
15 smaller than the outer diameter of the forward end of the pin
section 8 of the push pin 2 so when the pin section 8 of the
push pin 2 is fully inserted into the hollow section 22 of the
cylindrical member 4, the outer diameter of the cylindricél
member 4 is enlarged so that the cylindrical member 4 is
20 affixed to the insertion hole of the board.

/klll///lll/////l/l//i’“f
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and receive pins. The end sections of the projections

separ at ed bypsl ots open at the outer ends gf !the end smm aAg f ngﬁ 8
are driven into the projections the tabs spread apart to establish tight
fictional contact with the surfaces of the printed circuit board holes. As

I s known from DE- A-4233476 the present invention provides an el ectrical
connector to be affixed to a prlnted circiit board having an insertion

hol e;- the connect or

1/5

$2>P| >P3

i
. 2 | _ _

LT i

z %

NG R
\_EZ22 J\q_
~{epgl-

-*-¢Mf-

FIG. 1



i ncluding a pin having an outer dianeter and a housin kg @n
I nt egral 9cyI I ndrical nenber with an outer dianeter small ?rdf?ﬁs"% a/ 1 2 3 ‘ 8
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than an inner dianeter of the insertion hole in the boarﬂci.z Ega? Hh

cyli ndrivcal menber to be inserted into the board inserti U h z§r8 1 B
or a small insertion force and a holl ow section for receiving the pin
substantially coaxial with the insertion hole; wherein: at |east a portion

of the hollow section has an inner dianeter snmaller than the outer dianeter

of the pin, and the cylindrical nenber has aplurality of segnented

separabl e outer peripheral portions.

3/5
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In contrast to DE-A-4233476, and in accordance with the ' Nl

t he cyI i ndrical nmenber is disposed in a recess provided %ﬁgfug\/\%;‘laaf&. 8
si de of t-he housing and a connecting nenber is provided for connecting the
plurality of outer peripheral portions together at a forward end of the
cylindrical nenber so that the force of the pin on the hollow section when

the pinis fully inserted causes the connecting nenber to be deforned or

broken to allow the peripheral portions to spread apart and

4/5
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| ameter of the cylindrical nmenber to be enlar /:Us re ] 8
cylindric menber in the insertion hole. Further preferre features of t

i nventiornfare defined in the dependent clains. BRI EF DESCRI:PTI ON OF THE
DRAW NGS/Figure 1 is a partly broken away side view of an electrical
connectgr or an affixing nmenber of an electrical connector according to one
enbodi nent of the present invention

t he;,_ au er
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-5j'mﬁth a push pin not yet inserted into a cylindrical nenber. Figure 2 is
:a partly broken away perspective view of the cylindrical nenmber shown

1
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ELECTRICAL CONNECTOR AND AFFIXING MEMBER

BACKGROUND OF THE INVENTION
Field of the Invention _

The present device relates to components used to affix
or mount an electrical connector to a printed circuit board, in
particular, to components of the electrical comnector used to
affix the housing of the electrical connector to the board. -

Description of Related Art

Affixing members of electrical connectors for mounting
or affixing the housing of the electrical connector to a
printéd circuit board generally include a plurality of -legs
extending from the housing. One known type of affixing member
of an electrical connector includes a pair oﬁ’elastically
deformable plastics legs which are integrally formed at both
ends of the housing of 'the electrical connector. Each plastic
leg has a diameter which is larger than the diameter of a
corresponding insertion .hole of the board. In practice, the
plastic leg' is forcibly inserted into an corresponding
inéértion hole of the board thus: reducing the diameter of the
plastic leg to diameter of the insertion hole so that the
plastic leg and correspondingly, the housing, is affixed to the
board. :

Another know affiging'member of an electric connector
includes a pair of forked metal legs which are attached to both
ends of the housing of the electrical connector where each
forked metal leg has two tines. The two tines of the metal
legs are configured to have a greater width or dlameter than
the diameters of corresponding insertion holes of a board. The
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metal legs are forcibly inserted into the corresponding
insertion holes of the board thus reducing the diameter of the
metal legs to diameters of the insertion holes so that the
metal legs and.cof;éspondingly, the housing, is affixed to the
board. Further, a latching claw may be provided at the forward
end of the tines of each forked leg. In operation, the
latching claw is used to latch the rear surface of the board so
that the metal legs and correspondingly, the housing, are more
positively affixed to the board.

The know affixing members using or including plastlc
legs or metal legs may be disadvantageous when a substantial
force or power is required to forcibly insert one of the legs
into an insertion hole of a'board. In this situation, the
operation of mounting the electrical connector to the board is
difficult because only one'leg'of the pair of legs may be
inserted at a time due to the substantial force or power
required.

In addition, know affixing members including plastic
legs tend to be deformed when inserted into the hole in the
board due to the exdessife stress produced by reducing the
diameter of the legs to the diameter of the board. Know
affixing member including metal legs, on the other hand, tend
to damage the area near the insertion hole of the printed
circuit board or the inner wall of the insertion hole due to
rigidity of the metal legs and latching claws (if used) and the

' pliable nature of the printed circuit board. _

Further, the know affixing members including plastics
lega and metal legs re&uire mounting space greater than the
thickness of the printed circuit board. In particular, the
legs, when inserted, project below the printed circuit board so
that it becomes necessary to secure space below the printed
circuit board for the legs. The additional space required for
these affixing members does not meet the demands for reduced
space consumption of printed circuit boards, in particular, in
such applications as notebook computers, etc.
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SUMMARY OF THE INVENTION

It is accordingly an object of the present invention
to provide an electrical connector or an affixing member of an
electrical connector which overcomes the above mentioned
problems of know affixing members. In particular, it an object
of the present invention to provide an electrical connector or
an affixing meriber fpr'an electrical connector which requires
a small insertion force to be inserted into insertion holes of
a board to prevent or reduce damage to the board or the
affixing member. Another object of the present invention is to
provide an electrical connector or an affixing member of an
electrical connector which does not require space below the
board when inserted, thus alleviating the need of securing
space below the board.

According to one aspect of the present invention

In the present device, the "electrical connector" has
an injection-molded housing and is intended to mean a connector
to be mounted on the board, such as board-to-board interconnect
connector. '

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a partly broken away side view of an
electrical connector or an affixing member of an electrical
connector according to one embodiment of the present invention
with a push pin not yet inserted into a cylindrical member.

Figure 2 is a partly broken away perspective view of
the gylindrical member shown in Figure 1 viewed from the lower
side of the connector hou51ng R

Flgure 3 is a side view showing the affixing member
with the push pin temporarily inserted into the cylindrical
member in a way corresponding to Figure 1.

Figure 4 is a partly broken away side view of the
affixing member and a printéd circuit board where the push pin
is fully inserted into the cylindrical member and
the affixing member is designed not to project below the lower.
surface of the printed circuit board.
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THE PREFERRED ENMBODE MENT
an affixi ng nmenber

?ng n|Figure 1, an eleck'”;
ctrlcal bnnect or of the prE,

» Figure 5 is a side view of an affixing member-similar

to member shown in Figure 4 except that the affixing member is
designed to project below the lower surface of a printed
circuit board.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

As shown in Figure 1, an electrical connector or an
affixing member of an electrical connector of the present
invention includes a push pin 2 and a cylindrical member 4
designed to receive the push pin when inserted therein. The
push pin 2 has a head 6 and a pin section 8 extending from the
head. A projection 12 on the pin section 8 is provided at an
area between a base end (by the head) and a forward end 10 of
the pin section 8, that is, at a middle area of the pin section
8. The projection 12 is formed concentric with the pin section
8. The forward end 10 of the pin section 8 has an outer
diameter of ¢1. _ :

The cylindrical member 4 is 1ntegrally'molded.w1th the
connector housing 14. The cylindrical member 4-is situated in
a lower recess 16 on the lower surface side of the injection-
molded type plastic housing 14 of the electrical connector. In
addition, an upper recess 18 is provided on the upper surface
side of the connector housing 14 to receive the head 6 of the
push pin 2. The lower recess 16 and upper recess 18
communicate with each other via a passage 20 through which the
pin section 8 of the push pin 2 may be inserted. An inner
diameter ¢2 of the passage 20 is made somewhat larger than the
outer diameter ¢1 of the forward end 10 of the pin section .8:

A hollow section 22 is provided in the cylinﬁrical
member and leads to the passage 20 in the connector housing 14.
The hollow section 22 has a large-diameter section 22a with an
inner diameter ¢2, i.e., identical to the diameter of the
passage 20. This allows the pin section 8 of the push pin 2 to
be inserted therein with little or no insertion force.

The hollow section 22 also has a small-diameter
section 22b situated below the large-diameter section 22a of
the hollow section 22, the small-diameter section 22b having an
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inner diameter ¢3-which is_much smaller than the inner diameter
¢2 of the large-diameter section 22a and outer diameter ¢l of
the forward end 10 of the pin section 8. A plurality of
contact terminals = (not shown) for board-to-board
interconnection are arranged in the housing 14.

As shown in Figure 2, the cylindrical member 4 has a
substantially circular column-like configuration. The circular
column has four segmented columns 26 of an arcuate cross-
section into which the circular column is split along the
direction in which the push pin 2 1is inserted. The four
segmented columns 26 are formed by the four slits 24. A
circular disc 28 is used to connect the four arcuate columns 26
together at a central area at the lower end faces of the
columns 26. The respective arcuate columns 26 differ in.
thickness at the upper and lower " areas according to the
diameters of large-diameter section 22a and small-diameter
section 22b of the hollow section 22.

The circular disc 28 serves to facilitate the
formation of four segmented arcuate columns 26 during the
injection molding the connector housing 14 during which molten °
plastic flows along the four segmented arcuate columns 26. The
circular disc 28 also holds the four arcuate columns 26 in an
integral way providing a greater mechanical strength than in
the case where the four arcuate columns 26 are connected. The
greater mechanical strength enables the four arcuate columns to
suffer no mechanical failure due an unwanted force, such as
that encountered due to thelr contact with a foreign matter
during transportation and handling. .-

As shown in Figure 3, the push pin 2 is temporarlly
inserted, that is, partially inserted, into the hollow section
22 of cylindrical member 4 prior to being mounted on a printed
circuit board of the electrical connector. In particular, the
forward end 10 of push pih 2 is inserted through the upper
recess 18, the passage 20 .in the connector housing 14 and into
the large-diameter section 22a of the hollow section 22, i.e.,
the forward end 10 is situated immediately before the small-
diameter section 22b (having an inner diameter ¢3) of the
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hollow section 22. 1In the partially inserted state shown ™ in
Figure 3, because the outer diameter of the projection 12 of
the push pin 2 is greater than the inner diameter ¢2 of the
passage 20 in the connector housing 14, the projection 12
engages the walls of the passage 20. The force or magnitude of
the engagement is selected to be great enough to prevent the
push pin 2 from becoming separated from the electrical housing
14 due to any vibration or shock encountered during
transportation or handling. '

During the process of mounting the electrical
connector housing 14 on a printed circuit board, the
cylindrical member 4 is inserted into the insertion hole 32 of
the printed circuit board 30. Because the outer diameter ¢4 of
the cylindrical member 4 is somewhat smaller than the inner
diameter ¢5 of the insertion hole 32 of the printed circuit
board 30, the cylindrical member 4 can be inserted into the
insertion hole 32 with a low insertion force, preferably a zero
insertion force. After the cylindrical member 4 is inserted
into the insertion hole 32 (not shown as a separate step in the
Figures), the pin section 8 of the push pin 2, in particular-.
the forward end 10, is fully inserted into the hollow section
22 of the cylindrical member 4 as shown in Figure 4. The pin
is inserted fully into the hollow section 22 of the cylindrical
member 4 by pushing the head 6 of the push pin 2 by a push rod
(not shown), for example. .

The outer diameter ¢l of the forward end 10 of the
pQShﬁpin 2 is greater than the inner diameter ¢3 of the small-
diameter: section 22b 'of the hollow section 22. _As. 3
congsequence, when the forward end 10 of the push pin 2 is
inserted into the small-diameter section 22b of the hollow
section 22, the four arcuate columns 26 of the cylindrical

.member 4 are pushed outward in a direction away from the pin 2
or the center of the cylindfiéal member 4 as viewed in cross-
section. When the forward end 10 is inserted into the small-
diameter section 22a of hollow section 22, the circular disc 28
connecting together the four arcuate columns 26 is broken as
indicated in cross-section in Figure 4 because the circular
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A inward reaction force is generated from the inner
wall of the insertion hole 32 of the circuit board 30 against
the outward force created by the four arcuate columns 26 being
pressed outwardly spread by the pin section 8 of the push pin
2. 1In addition, an elastic force is generated by the plastic
arcuate columns 26 which are trying to retain their initial
volume. As a consequence of the forces, the arcuate columns
26, and thereby, the cylinder member 4, become affixed to the
insertion hole 32 of the circuit board 30. As further
consequence, the electrical connector housing 14 also becomes
affixed to the circuit board 30 since the cylindrical member 30
is integrally molded to the housiﬁg 14.

As shown in Figure 4, the cylindrical member 4 may be
configured to have a structure that does not project below thé
lower surface of the circuit board 30 when affixed to the
circuit board 30. 1In this configuration of the cylindrical
member 4, it is not necessary to secure space below the lower
surface of the circuit board 30 for the cylindrical member 4.

If space is available or may be secured below the
lower surface of the circuit board 30, the cylindrical member
4 may be configured so that its lower end may project below the
lower surface of the circuit board 30 as shown in Figure 5. In
this configuration of the cylindrical member 4, additional
affixing force is obtained.

Although, in the above-mentioned embodiment, the
connecting member 28 is comprised of the circular disc made of
plastics which is broken when the pin 2 is fully inserted into
the cylindrical member 4, the material, shape and
characteristics of the éonnecting member 28 are not so
restricted. In particular, the material selected for the
connecting member 28 (and connector housing 14) may be a resin
(such as a resin containihg a small amount of or no glass).
The connecting member may be formed having a greater elongation
or to have other configurations, such as a criss-cross

configuration.
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In these other configurations of the connecting member
28, the connecting member 28 may not be broken when the forward
end 10 of the push pin 2 is inserted into the small-diameter
section 22b of the hollow section 22 because the connecting
member 28 may be elongated to a thin thickness without being
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1. An affixing member of an electrical connector for -
affixing the housing of the electrical connector to an
insertion hole in a board, comprising:

' .a pin having an outer diameter; and

a cylindrical member connected to the housing of the
electrical connector, configured to be insertable in a
.substantially coaxially manner with the insertion hole in the
board, having an outer diameter smaller than an inner diameter
of the insertion hole in the board to enable the cylindrical
member to be inserted into the board insertion hole with zero
or a small insertion force, and having a hollow section for
receiving the pin substantially coaxially with the insertion
hole in the board where at least a portion of the hollow
section of the cylindrical member has an inner diameter smallef
than the outer diameter of the pin to cause the outer diameter
of the cylindrical member to be enlarged to affix a portion of
the cylindrical member to the insertion hole of the board when
the pin is fully inserted into the hollow section of the
cylindrical member.

2. An affixing member of an electrical connector
according to claim 1, wherein the cylindrical member is
integrally molded with the housing of the electrical connector
and the housing of the electrical connector is formed by
injection molding.

3. An affixing member of an electrical connector
according to claim 2, wherein the cylindrical member has a
plurality of segmented outer peripheral portions enabling a
least a portion of the cylindrical member to split along a
direction when the pin is fully inserted. _
_\
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4, An affixing member of an electrical connector
according to claim 3, wherein the cylindrical member includes
a connecting member for connecting the plurality of outer
peripheral portions together at a forward end of the
cylindrical member.

5. An affixing.member of an electrical connector
according to claim 2, wherein the at least a portion of the
hollow section is located at an end of the cylindrical member
that is inserted into the insertion hole of the board.

6. An affixing member of an electrical connector
according to claim 2, wherein the cylindrical member is
situated in a recess provided on a lower surface side of the
housing of the electrical connector.

7. An affixing member of an electrical connector
according to claim 2, wherein the cylindrical member is
configured not to project beyond a lower surface of the board
when inserted in the insertion hole in the board.

he

8. An affixing member of an electrical connector

according to claim 6, wherein the cylindrical member is
configured not to project beyond a lower surface of the board
when inserted in the insertion hole in the board.

9. An affixing member of an electrical connector
according to claim 2, wherein the pin has a head and 3 pin
section, the pin section including a forward end havihg the
outer diameter and a projection between the head and the
forward end and having an outer diameter greater than an inner
diameter of the hollow sectibn of the cylindrical member.
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10. An affixing member of an electrical connector
according to claim 6, wherein the pin has a head and a pin
section, the pin section including a forward end having the
outer diameter and a projection between the head and the
forward end and having an outer diameter greater than an inner
diameter of the hollow section of the cylindrical member.

11. An affixing member of an electrical c.onnector
according to claim 10, wherein the housing of the electrical
connector includes an upper recess for accommodating the head
of the pin.

12. An electrical connector to be affixed to an
insertion hole in a board, comprising:

a housing; =

a pin having an outer diameter; and = -

a cylindrical member connected to housing of the
electrical connector, configured to be _insertable in a
substantially coaxially manner with the insertion hole in the
board, having an outer diameter smaller than an inner diameter
of the insertion hole in the board to enable the cylindrical
member to be inserted into the board insertion hole with zero
or a small insertion force, and having a hollow section for
receiving the pin substantially coaxially with the insertion
hole in the board where at least a portion of the hollow
section of the cylindrical member has an inner diameter smaller
than.the outer diameter of the pin to cause the outer diameter
of t:he cyllndrlcal member to be enlarged to affix a portlon of
the cylindrical member to the insertion hole of the board when
the pin is fully inserted into the hollow section of the
cylindrical member. . o

/
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13. An electrical connector according to claim 12,
wherein the housing includes a plurality of contact terminals,
has upper and lower surfaces, a passage between the upper and
lower surfaces, and a recess on at least a lower surface side,
and the cylindrical member is integrally molded with the
housing where the housing is formed by injection molding.

14. An electrical connector according to claim 13,
wherein the cylindrical member has a plurality of segmented
outer peripheral portions enabling a least a portion of the
cylindrical member to split along a direction when the pin is
fully inserted.

15. An electrical connector according to claim 14,
wherein the cylindrical member includes a connecting member for
connecting the plurality of outer peripheral portions together
at a forward end of the cylindrical member.

16. An electrical connector according to claim 13,
wherein the at least a portion of the hollcw section is located
at an end of the cylindrical wmember that is inserted into the
insertion hole of the board.

17. An electrical connector according to claim 16,
wherein the cylindrical member is situated in the recess
provided on the lower surface side of the housing of the
electrical connector.

18. An electrical connector according to claim 17,
wherein the cylindrical member is configured'not to project
beyond a lower surface of the board when inserted in the
insertion hole in the boaxd.
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19. An electrical connector according to claim 18,
wherein the pin has a head and a pin section, the pin section
including a forward end having the outer diameter and a
projection between the head and the forward end and having an
outer diameter greater than an inner diameter of the hollow
section of the cylindrical member.

20. An electrical connector according to claim 19,
wherein the housing of the electrical connector includes an
upper recess in the upper surface of the housing for
accommodating the head of the pin.

.
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circular disc 28 also holds the four arcuate colums 26 in an integral way
providing a greater nechanical strength than in the case where the four

arcuate columms 26 are connected. The greater mechani cal St r/paaT
the four arcuate colums to suffer no nechanical failure dug
force, such as that encountered due to their contact with
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ELECTRICAL CONNECTOR AND AFFIXING MEMBER

ABSTRACT

An affixing member of an electrical connector is
provided which can readily affix the electrical connector to a
board, the affixing member including a plastic cylindrical
member which is inserted into an insertion hole of the board,
where the cylindrical member is situated in a lower recess 16
of the plastic housing 14 of the electrical connector. The
outer diameter of the cylindrical member 4 is somewhat smaller
than the inner diameter of the insertion hole of the board so
the cylindrical member 4 may be inserted into the insertion
hole of the board with little or zero insertion force. The
cylindrical member 4 has a hollow section 22 for allowing a pin
section 8 of a push pin 2 to be inserted therein. The inner
diameter of the lower portion of the hollow section 22 is made
smaller than the outer diameter of the forward end of the pin
section 8 of the push pin 2 so when the pin section 8 of the
push pin 2 is fully inserted into the hollow section 22 of the
cylindrical member 4, the outer diameter of the cylindrical
member 4 is enlarged so that the cylindrical member 4 is
affixed to the insertion hole of the board.

FIGURE 4
.. ™
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during transportation and handling. As shown in Figure 3, the push pin 2 is
tenporarily inserted, that is, partially inserted, intgphe~hgllow section
22 of cylindrical nenber 4 prigr to being nounted on a/p 7 o '

board of the electrical connector. In particular, the
push pin 2 is inserted through the upperl
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recess 18, the passage 20 in the connector housing 14 and into the

I arge-di aneter section 22a of the hollow section 22, i.e., the forward end
10 is situated i mredi ately before the small- dianmeter section 22b (having
an inner dianeter [err]3) of the
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-8- hollow section 22. In the partially inserted state shown in Figure 3,
because the outer diameter of the projection 12 of the push pin 2 is
greater than the inner dianmeter [err]2 of the passage 20 in the connector
housi ng 14, the projection 12

3
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engages the walls of the passage 20. The force or magnitude of the
engagenment is selected to be great enough to prevent the push pin 2 from
becom ng separated fromthe el ectrical housing 14 due to any vibration or
shock encountered during transportation or handling. During the process of
nmounting the electrical 4
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connector housing 14 on a printed circuit board, the cylindrical
menber 4 is inserted into the insertion hole 32 of the printed circuit _
board 30. Because the outer dianeter [err]4 of the cylindrical nmenber 4 is
somewhat snmaller than the inner dianeter [err]5 of the insertion hole 32 of
the printed circuit board 30, the cylindsical nmenber 4 can be inserted into
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f%gertion hole 32 with a lowinsertion force, preferably a zero i nsertion
cforce. After the cylindrical nmenber 4 is inserted into Fhe insqggg@mghqle

2~fﬂeL—sthn_g§_gr§§5arate step in the Figures), the pin sectiion 8 of the
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What is claimed is:

1. (Amended) An electrical connector to be affixed to an
insertion hole in a board, the connector comprising:

a pin having an outer diameter; and

a housing, the housing comprising an integral
cylindrical member configured to be insertable in a
substantially coaxially manner within the insertion hole in the
board, having an outer diameter smaller than an inner diameter
of the insertion hole in the board to enable the cylindrical
member to be inserted into the board insertion hole with zero
or a small insertion force, and having a hollow section for
receiving the pin substantially coaxially with the insertion
‘hole in the board where at least a portion of the hollow
section of the cylindrical member has an inner diameter smaller
than the outer diameter of the pin to cause the outer diameter
of the cylindrical member to6 be enlarged to affix a portion of
the cylindrical member to the insertion hole of the board when
the pin is £fully inserted into the hollow section of the
cylindrical member.

2. (Amended) 'An electrical connector according to claim 1,
wherein the housing of the electrical connector is formed by

injection molding.

3. (Amended) An electrical connector according to claim 2,
wherein the cylindrical member has a plurality of segmenced
outer peripheral portions enabling a least a portion of the
cylindrical member to split along a direction when the pin is

fully inserted.
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4. (Amended) 2An electrical connector according to claim 3,
wherein the cylindrical member includes a connecting member for
connecting the plurality of outer peripheral portions together
at a forward end of the cylindrical member.

5. (Amended) An electrical connector according to claim 2,
wherein the at least a portion of the hollow section is located
at an end of the cylindrical member that is inserted into the
insertion hole of the board.

6. (Amended) An electrical connector according to claim 2,
wherein the cylindrical member is situated in a recess provided
on a lower surface side of the housing of the electrical

connector.

7. (Amended) An electrical connector according to claim 2,
wherein the cylindrical member is configured not to project
beyond a lower surface of the board when inserted in the

insertion hole in the board.

8. (Amended) An electrical connector according to claim 6,
wherein the cylindrical member is configured not to project
beyond a lower surface of the board when inserted in the

insertion hole in the board.

9. (Amended) An electrical connector according to claim 2,
wherein the pin has a head and a pin section, the pin section
including a forward end having the outer diameter and a
projection between the head and the forward end and having an
outer diameter greater than an inner diameter of the hollow

section of the cylindrical member.
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consequence, when the forward end 10 of the push pin 2 is inserted into the
snal’l -di ameter section 22b of the hollow section 22, the four arcuate
eolums 26 of the cylindrical nmenber 4 are pushed outward in a direction
away fromthe pin 2 or the center of the cylindrical nenb 4 as viewed in
cross- section. Wien the forward end 10 is inserted into th
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10. (Amended) An electrical connector according to claim
6, Wherein the pin has a head and a pin section, the pin
section inciuding a forward end having the outer diameter and
a projection between the head and the forward end and having an
outer diameter greater than an inner diameter of the hollow
section of the cylindrical member.

11. (Amended) An electrical connector according to claim
10, wherein the housing of the electrical connector includes an
upper recess for accommodating the head of the pin.

-
12. . (Deleted) . _ eenReplaced
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di‘anet er section 22a of hollow section 22, the circular disc.28-eqnnecting
.together the four arcuate ms 26 is broken als AppdACEMENT BHEE
.Cross-section in Flgur circular
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13. (Amended) An electrical connector according to claim 1, the
housing further comprising:

a plurality of contact terminals;

an upper surface;

a lower surface;

a passage between the upper and lower surfaces;

and

a recess on at least a lower surface side,

and where the housing is formed by injection molding

and the cylindrical member is located in the recess.

I14. An electrical connector according to claim 13,

wherein the cylindrical member has a plurality of segmented

~ outer peripheral portions enabling a least a portion of the

cylindrical member to split along a direction when the'pin is
fully inserted.

15. An electrical connector according to claim 14,
wherein the cylindrical member includes a connecting member for
connecting the plurality of outer peripheral portions together
at a forward end of the cylindrical member.

16. An electrical connector according to claim 13,
-wherein the at least a portion of the hollow section is located
at an end of the cylindrical member that is inserted into the
insertion hole of the board.

THIS ‘SHEET HAS BEEN

17. (Deleted) . REPLACED

18. (Amended) . An electrical connector according to claim
16, wherein the cylindrical member is configured not to project
beyond a lower surface of the board when inserted in the

insertion hole in the board.

. This Sheet Has B

I



-9- dISC 28 cannot follow the deformation of the four arcuate colums 26. A

Inward reaction feree—s—generated fromthe inner wall of the insertion

hole 32 of the cir i nst the outward force created by the
four arcuate col um,mém]lmﬂmﬂﬂr . : "
* c L .4 S *

- 13 -

19. (Amended) An electrical connector according to claim
18, wherein the pin has a head and a pin section; the pin
section including a forward end having the outer diameter and
a projection between the head and the forward end and having an
outer diameter greater than an inner diameter of the hollow
section of the cylindrical member.

20. An electrical connector accprding to claim 19,
wherein the housing of the electrical connector includes an
upper recess in the upper surface of the housing for
accommodating the head of the pin.

THIS SHEET HAS BEEN
REPLACED
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“.;\;T;,pr.-essed outwardly spread by the pin section 8 of the push pin 2. In

“addition, an elastic force is generated by the plastic arcuate%QLA'@EMEWSHEET
“which are trying to retain their initial-volunme. As a consequence of the
forces, the arcuate colums 26, and thergby, the cylinder nenber 4,sbggoge

affixed to the insertion hole 32 of the circuit board 30. As urt her
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| ELECTRICAL CONNECTOR AND APFIXING MEMBER

BACKGROUND OF THE INVENTION
Field of the Invention
The present device relates to components used to affix .
or mount an electrical connector to a printed circuit board, in
particular, to components of the electrical connector used to
affix the housing of the electrical connector to the board. -

Descripticn of Related Art
Affixing members of electrical connectors for mounting
or affixing the housing of the electrical connector to a
printéd circuit board generally include a plurality of legs
extending from the housing. One known type of affixing member
- of an electrical connector includes a pair of eléstically
deformable plastics legs which are integrally formed at both
ends of the housing of the electrical connector. Each plastic
leg has a diameter which is larger than the diameter of a
corresponding insertion .hole of the board. In practice, the
plastic leg is forcibly inserted into an corresponding
insertion hole of the board thus. reducing the diameter of the
plastic leg to diameter of the insertion hole so that the
plastic leg and correspondingly, the housing, is affixed to the
board. :
Another know affixing member of an electric connector
‘includes a pair of forked metal legs which are attached to both
ends of the housing of the electrical connector where each
forked metal leg has two tines. The two tines of the metal
legs are configured to have a greater width or diameter than
the diameters of corresponding insertion holes of a board. The
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the circuit board ndrical nmenber 30 i's integrally nolde
to the housing 1%. As SQ@@Q éb gre 4, the cylindrical nenber 4 may be
configured to haye a Qér W& t hal does not proj ect bel ow the | ower
surface of the cijirquit board 30 phen affixed to the
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metal legs' are forcibly inserted into the corresponding
insertion holes of the board thus reducing the diameter cf the
metal legs to diameters of the insertion hcles so that the
metal legs and cor;espcndihgly, the housing, is affixed to the
poard. ' Further, a latching claw may be provided at the forward
end of the tines of each forked leg. In operation, the
latching claw is used to latch the rear surfacé of the board so
that the metal legs and correspondingly, the housing, are more
positively affixed to the boaxd.

The know affixing members usmng or lncludlng plastic
legs or metal legs may be disadvantagecus when a substantial
force or power is required to forcibly insert one of the legs
into an insertion hole of a board. In this situation, the
operation of mounting the electrical connector to the board is
difficult because only one leg of the pair of legs may be
inserted at a time due to the substantial force or power
required. '

In addition, know affixing members including plastic
legs tend to be deformed when inserted into the hole in the
board due to the excessive stress produced by reducing the
diameter of the legs to the diameter of the board. Kriow
affixing member including metal legs, on the other hand, tend
to damage the area near the insertion hole of the printed
circuit board or the inner wall of the insertion hole due to
rigidity of the metal legs and latching claws (if used) and the

' pliable nature of the printed circuit board.

Further, the know affixing members including plastlcs
legs and metal legs requlre mounting space greater than the
thickness of the printed circuit board. 1In particular, the
legs, when inserted, project below the printed circuit board so
that it becomes necessary to secure space below the printed
circuit board for the legs. The additional space required for
these affixing members does not meet the demands for reduced

space consumption of printed circuit boards, in particular, in
such applications as notebook computers, etc.
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SUMMARY OF THE INVENTION

It is iccordingly an object of tﬁe present invention to providé an electrical
connector or an affixing member of an electrical connector whxch overcomes the above
mentioned problems of known affixing members.- In parﬁcular it is an object of the
present invention to provide an electrical connector or an affixing member for an
electrical connector wﬁch requires a small insertion force to be inserted into insertion
holes of a board to prevent or reduce damage to the board or the affixing member.
Another quéct of the present invention is to prox}ide an electrical connector or an
affixing member of an electrical connector which does not require space below the board
when inserted, thus alleviating the need of secunng space below the board. .

- DE-A-4233476 describes an electrical connector ﬁaving a bar or housing with
projections insertable into holes in a printed circuit board. The projections are hollow -
and receive pins. The end sections .of tﬂe projections are composed of tabs separated by
slots open at the outer ends of the end sections. As the pins are driven into the
projections the tabs spread apart to establish tight frictional contact with the surfaces of
the printed circuit board holes. |

| As is known from DE-A-4233476 the present invention provides an electrical
connector to be affixed to a printed circuit board having an insertion hole; the connector
including

a pin having an outer diameter and



Yower surface of 30 as shown in Figure 5. IrREthl'ASEMENTSHEET
configuration of REFEA@EMEW lSHEE] nber 4, additional affixing force is
obt ai ned. Al t hoygl,— ntihe—aboyeinenti oned enbodinent, the connecting

nmenber 28 is conphi's cire¢ul ar disc made of plastics which is
br oken- when t he [pifn @g RU?JP?%/ ngerteqd Lnto .

a housing having an integrﬁl cylindrical member with an outer diameter smaller
than.an inner diameter of the insertion hole in the board to enable the cylindrical member
to be inserted into the board insertion hole with zero or a small. insertion force and a
hollow section for receiving the pin substantially coaxlal with the insertion hole; wherein:
at least a portion of the hollow section has an inner diameter smaller than the outer
diameter of the pin, and the cylfindrical member has a phurality of segmented separable
outer pen'pheral portions.

| In contrast to DE-A-4233476, and in accordance with the present invention, the

cylindrical member is disposed in a recess provided on a lower surface side‘ of the
housing and a connecting member.is provided for connecting the plurality of outer
peripheral portions together at a forward end of the cylindrical member so that the force
of the pin on the hollow section when the pin is ﬁ.llly. inserted causes the connecting —
member to be deformed or broken to allow the penpheral portions to spread apart and
the outer diameter of the cylindrical member to be enlarged to affix the cylindrical
member in the insertion hole. - o

Further preferred features of the invenfion are defined in the dependent claims. -

' BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a partly broken away side view of an electrical connecto;- or an affixing

member of an electrical connector according to one embodiment of the present invention
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parti cul ar,

cylindrical

—AerBer—y-
gharacteristics of Rﬂﬁ?ﬁAWTISM mber 28 are not so restricted. I n
or the connecting nenber 28 (aRPPLACEMENT SHE

materi al , shape and

t he matferi at sel Tt etl

(such as a resin containing a snal

connect or. housi ng {14) U%}I/_A
anount of or no glfads ) he conne tiing _ngnper may be formed having a

-greater elongation

with a push pin ﬂot yet inserted into a cylindrical member.

Figure 2 is a partly broken away perspectivé view of the cylindrical member shown
in Figure 1 viewed from the lower side of the connector housing. - |

Figure 3 is a side view showing the affixing member with the push pin tempbraﬂy
inse-rted into the cylmdncal member in a way correspbnding to Figure 1.

Figure 4 is a partly broken awa).' side view of the affixing member and a printed
circuit board where the push pin is fully inserted into the cylindrical member and the
aﬁ:;ing member is designed not to project below the lower surface of the printed circuit

board.
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Figure 5 is a side view of an affixing member similaxr
to member shown in Figure 4 except that the affixing member is
.désigned to project below the lcwer surface cf a printed
circuit boaxd.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

- As shown in Figure 1, an electrical connector or an
atffixing member of an electrical connector of the present
invention includes a push pin 2 and a cylindrical member 4
designed to receive the push pin when inserted therein. The
push piri 2 has a head 6 and a pin section 8 extending from the
head. A projection 12 on the pin section 8 is provided at an
area between a base end (by the head) and a forward end 10 of
the pin section 8, that is, at a middle area of the pin section
8. The projection 12 is formed concentric with the pin secticn
8. The forward end 10 of the pin section 8 has an outef
diameter of ¢1.

The cylindrical member 4 is integrally molded with the
connector housing 14. The cylindrical member 4 is situated in
a lower recess 16 on the lower surface side of the injection-
molded type plastic housing 14 of the electrical connector. 1In
addition, an upper recess 18 is provided on the upper surface
side of the connector housing 14 to receive the head 6 of the
push pin 2. The lower recess 16 and upper recess 18
communicate with each other via a passage 20 through which the
pin section 8 of the push pin 2 may be inserted. An inner
diameter ¢2 of the passage 20 is made somewhat larger than the
outer diameter ¢1 of the forward end 10 of the pin section .&:

A hollow section 22 is provided in the cyliﬁdrical
member and leads to the passage 20 in the connector iiousing 14.
The hollow section 22 has a large-diameter section 22a with an
inner diameter ¢2, i.e., identical to the diameter of the
passage 20. This allows the pin section 8 of the push pin 2 to
be inserted therein with little or no insertion force.

The hollow section 22 also has a small-diameter
section 22b situated below the large-diameter section 22a of
the hollow section 22, the small-diameter section 22b having an



- 10 - In these ot WLA@M@H§ g of the connecting nmenber 28, the

connecting nenber not be broken when the forward end 10 of the s
pin 2 is inserted |nt00t4”|AU5n"899 di dneter section 22b of the hBERIAGE:

22 because the conndgcting nmenber 28 {may be elongated to a thin thickness
wi t hout bei ng -7-

r diameter ¢3 which is much smallex than the inner diamecer
$2 of the large-diameter secticn 22a and outer diameter ¢l of
the forward end 10 of the pin section 8. A pluralicy of
contact terminals (not shown) for bcard-to-bcaxd
interconnection are arranged in the housing 14.

As shown in Figure 2, the cylindrical member 4 has a
substantially circular column-like configuration. The circular’
column has four segmented columns 26 of an arcuate cross-
section into which the circular column is split along the
direction in which the push pin 2 is inserted. The four
segmented columns 26 are formed by the four slits 24. A
circular disc 28 is used to connect the four arcuate columns 26
together at a central area at the lower end faces of the
columns 26. The respective arcuate columns 26 differ in
thickness at the upper and lower areas according to the
diameters of large-diameter section 22a and small-diameter
section 22b of the hollow section 22.

The circular disc 28 serves to facilitate the
formation of four segmented arcuate columns 26 during the
injection molding the connector housing 14 during which molten
plastic flows along the four segmented arcuate columns 26. The
circular disc 28 alsoc holds the four arcuate columns 26 in an
integral way providing a greater mechanical strength than in
the case where the four arcuate columns 26 are connected. The
greater mechanical strength enables the four arcuate columns to
suffer no mechanical failure due an unwanted force, such as
that - encountered due to' their contact with a forelgn matter
during transportation and handllng

As shown in Figure 3, the push pin 2 is temporarily
inserted, that is, partially inserted, into the hollow secticn
22 of cylindrical member 4 prior to being mounted on a printed
circuit board of the electrical connector. In particular, the
forward end 10 of push pin 2 is inserted through the upper
recess 18, the passage 20 in the connector housing 14 and into
the large-diameter section 22a of the hollow section 22, i.e.,
the forward end 10 is situated immediately before the small-
diameter section 22b (having an inner diameter ¢3) of the



br eaki ng.

: CJ%EEEASP-——lggeIeCtrlcaI connector to be affixed to a prlnt
circuit board hayi rt ENT
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hollow section 22. 1In the partially inserted state shown in

Figure 3, because the outer diameter of the projecticn 12 of
the push pin 2 is greater than the ianer diameter ¢2 of the
passége 20 in the cennector ﬁousing 14, the prcjection 12
engages the wails of the passage 20. The force or magnitude of
the engagement is selected to be great enough to prevent the
push pin 2 from becoming separated from the electrical housing
14 due to any vibration or shock encountered during
transportation or handling. | '

During the process of mounting the electrical
connector housing 14 on a printed circuit board, the
cylindrical member 4 is inserted into the insertion hole 32 of
the printed circuit board 30. Because the outer diameter ¢4 of
the cylindrical member 4 is somewhat smaller than the inner
diameter ¢5 of the insertion hole 32 of the printed circuft
board 30, the cylindrical member 4 can be inserted into the
insertion hole 32 with a low insertion force, preferably a zero
insertion force. After the cylindrical member 4 is inserted
into the insertion hole 32 (not shown as a separate step in the

S

Figures), the pin section 8 of the push pin 2, in particular..

the forward end 10, is fully inserted into the hollow section

22 of the cylindrical member 4 as shown in Figure 4. The pin

is inserted fully into the hollow section 22 of the cylindrical
member 4 by pushing the head 6 of the push pin 2 by a push rod
(not shown), for example.

The cuter diameter ¢1 of the forward end 10 of the
push,)gin 2 is greater than the inner diameter ¢3 of the small-
diameter section 22b ‘of the hollow section 22. As. 3
consequence, when the forward end 10 of the push pin 2 is

--inser;ed into the small-diameter section 22b of the hollow

section 22, the four arcuate columns 26 of the cylindrical

. member 4 are pushed outward in a direction away from the pin 2

or the center of the cylindrical member 4 as viewed in cross-
section. When the forward end 10 is inserted into the small-
diameter section 22a of hollow section 22, the circular disc 28
connecting together the four arcuate columns 26 is broken as
indicated in cross-section in Figure 4 because the circular



hole (32), the BERbN&ﬂﬂENRSHhEk a pin (2) having an outer diameter

([err]1) and a howsing (14) hav an integral cylindrical member )}*%ih
an outer dianeté¢r | ([@®4rAU8 199% e t han an inner dianeter ;Qf[m_rNC]EW
insertion hole {njthe board to gnpble the cylindrical nmenber (4) to be
inserted into the on| hole Wi-th zero or a small insertion force
and a hollom/se tion (22) for receiving the pin (2) substantially coaxi al
disc 28 cannot follow the deformation of the four arcuate

columns 26.

A inwarxd reaction force is gene*a:ed frcm the innexr
wall of the lnsertlcn hole 32 of the circuit board 30 against
the cutward force c*eated by the four arcuate columns 25 being
pressed outwardly spread by the pin section 8 of the push pin
2. In addition, an elastic force is generated by the plastic
arcuate columns 26 which are trying to retain their initial
volume. As a consequence of the forces, the arcuate columns
26, and thereby, the cylinder member 4, become affixed to the
insertion hole 32 of the circuit board 30. As further
consequence, the electrical connector housing 14 aléq becomes
affixed to the circuit board 30 since the c?lindrical member 30
is integrally molded to the housing 14.

As shown in Figure 4, the cylindrical member ¢ méy be
configured to have a structure that does not project below thé
lower surface of the circuit board 30 when affixed to the
circuit board 30. 1In this configuration of the cylindrical
member 4, it is not ﬁecessary to secure space below the lower
surface of the circuit board 30 for the cylindrical member 4.

If space is available or may be secured below the
lower surface of the circuit board 30, the cylindrical member
4 may be configured so that its lower end may project below the
lower surface of the circuit board 30 as shown in Figure 5. 1In
this configuration of the cylzndrzcal member 4, additional
affixing force is obtained. '

Although, in the above-mentioned embodiment, the
connecting member 28 is comprised of the circular disc made of
plastics which is broken when the pin 2 is fully inserted into

the cylindrical member 4, the material, shape and
characteristics of the connecting member 28 are not so
restricted. In particular, the material selected for the

connecting member 28 (and connector housing 14) may be a resin
(such as a resin containing a small amount of or no glass).
The connecting member may be formed having a greater elongation
or to have other configurations, such as a criss-cross
configuration.
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with the insertion hole; wherein: at |east a portidn (22b) of the holl ow

section (22) has an inner dianeter ([err]3) smaller than the outer dj
{[err]1) of the pin (2) and the cylindrical nenber (4) has a pﬁﬂ%ﬂﬁﬁ#@ﬁgg%ﬁmET
segnent ed separabl e outer peripheral pori&ons (26); characterised in_that

the cylindrical nmenmber (4) is disposedTifna recess (16) provided on a | ower
surface side of the housing (14) and a connecting nenber (28) is provided

for connecting the plurality of outer peripheral portions (26) together at
a forward end of the

In these other'configu:ations'of the connecting member
28, the connecting member 28 may not be broken when the forward
end 10 of the push pin 2 is inserted into the small-diameter
section 22b of the hollow section 22 because the connecting

member 28 may be elongated to a thin thickness without being
breaking.

REPLACEMENT SHEET
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cylindrical nmenber (4) so that the force of the pin (2) on the holl ow
section (22) when the pin (2) is fully inserted causes the connecting
menber (2Z28) 10 be deformed—or broken to allow the perlpheral portlons (26)

el Sfrgiﬁdtlﬂlﬂl fllJmﬂU‘JIIﬂJﬁlltﬁi Gl member 1 ¢ nARERGACEMBNTIEHBERS2) ! MENT SHEET
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Claims

1.  An electrical connector to be affixed to a printed circuit board having an insertion
hole (32), the connector including

a pin (2) having an outer diameter (¢1) and

a housing (14) having an integral cylindrical member (4) with an outer diameter
(44) sxﬁaller than an inner diameter (¢5) of the insertion hole in the board to enable the
cylindrical member (4) to be inserted into the board insertion hole with zero or a small
insertion force and a hollow section (22) for receiving the pin (2) substantially coaxial
with the insertion hole; wherein: at least a portion (22b) of the hollow section (22) has an
umer diameter (¢3) smaller than tﬁe outer diameter (¢15 of the pin (2) and the cylindrical
member (4) has a plurality of segmented separable outer peripheral portions (26);
characterised in that the cylindrical mber (4) is disposed in a recess (16) provided on
a lower surface side of the housifxg (14) and a connecting member (28) i;e. provided for
connecting the plurality of outer peripheral portions (26) together at a forward end of the
cylindrical member (4) so that the force of the pin (2) o the hollow section (22) when
the pin (2) is fully mserted causes the connecting member (28) to be deformed or broken
to allow the peripheral portions (26) to spread apart and the outer diameter of the
cylindrical member (4) to be enlarged to affix the cylindrical member in the_inseﬁion hole

(32).



- 12 - 2. An el ectrical connector according to claim1l, wherein said
portlon (22b) of the hol | ow sectlon (22) is located at an end of the

inserted into the i nsermmcﬁmzﬁnof. P -
e Boar 10N \l\ll\ II\ IlIlITﬁII S12-

' 2. An electrical connector according to claim 1, wherein said portion (22b) of the

hollow section (22) is located at an end of the cylindrical member (4) that is first inserted
into the insertion hole of the board.

3.  An electrical connector according to claim 1 or 2, wherein the hou;ing (14) also
has an upper surface side and a passage (20) which-extends betwec;n the upper and lower
surface sides

4.  An electrical conn'ector accdrding to claims 1 to 3, wherein the cyﬁndriéal member
(4) is configured not to project beyond a lower surface of the board when inserted in the
insertion ho!e (32) in the board.

5. An electrical connector éccordix-lg' to any one of claims 1 to 4, wherein the pin (2)
has a head (6), a pin section (8), including a forward end (10) having the outer diameter
(¢1), and a projection (12) between the head (6) and the forward end (10), the projecfion
(12) having an outer diameter greater than the inner diameter (¢3) of the portion (22b) of
the hollow section (22) of the cylindrical member (4). |
6.  An electrical connector ac-cording to claim 5, when appended to claim 3, wherein
1;I'1e uppes surface side of the housing contains a recess (18) for accommodating the head
(6) of the pin (2).

7.  An electrical connector according to claim 5, wherein the housing (14) has. an
upper recess (18) for accommodating the head (8) of the pin.(2) . -

8.  An electrical cpnnectc;r according to clair'n'7, when appended to cla-im 3, wherein

the passage (20) connects the upper and lower recesses (18,16).

REPLACEMENT SHEET
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3. An electrical connector accord| ng to claim1 or 2, wherein the housing

Q_14) al so has an upper surface side and a passage (20) whi ch exte gﬁ(‘,EN\ENT gHrTT
bet ween the upper and Tower surface sides 4. An electrical conneFtEg

according to cI ‘ai rmll “Jﬂ mujmt ﬂlr the cylindrical member (4) is
configured not to | oner sd#face of the board when inserted
in the |nsert|on hol e (3'2) In thé board _

9.  An electrical connector according to any one of claims 1 to 8, wherein the housing
further comprises a plurality of contact terminals.

10. An electrical connection according tb any one of claims 1 to 9, whereip the portion
(22b) of the hollow section (22) with the inner diameter @3) smgll_er than the outer
diameter ((¢1) of the pin (é) extends partly over the length of the outer peripheral
portions (26) and the hollow section, (22) has another portion (22a) with an inner
diameter. larger than that of the portion (22b) to allow the pin (2) to be inserted

therethrough with little or no insertion force.

REPLACEMENT SHERT
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5. An el ectrical connector accordlng to any one of clainms 1 to 4, MMﬁé 1
the pin (2) has a head (6), a pirn section (8), including a f %%@6
having the outer dianeter ([err]1l), and a projection (12) betmeen t he head
(6) and the forward end (10), the projection (12) having an outer dianeter
greater than the inner dianeter ([err]ST'bﬁ'The portion (22b) of the hollow
section (22) of the cylindrical nenber (4). 6. An electrical connector
according to claim5, when appended to claim3, wherein

ELECTRICAL CONNECTOR AND AFFIXING MEMBER

ABSTRACT

An affixing member of an electrical connecter is
Tro ovided which can readily affix the electrical ccnnecter to a
bocard, the afflx;ng memper including a plastic cylindrical
member which is inserted into an insexrtion hole cf the beoaxd,
where the cylindrical member is situated in a lower recess 1§
of the plastic housing 14 of the electrical comnector. The
cuter diameter of the cylindrical member 4 is somewhat smaller
than the inner diameter of the insertion hole of the board so
the cylindrical member 4 may be inserted into the insertion
hole of the board with little or zero insertion force. The
cylindrical member 4 has a hollow section 22 for allowing a pin
section 8 of a push pin 2 to be inserted therein. The inner
iameter of the lower portion of the hollow secticn 22 is made
smaller than the outer diameter of the forward end of the pin
section 8 of the push pin 2 so when the pin section 8 of the
push pin 2 is fully inserted into the hollow section 22 of the
- cylindrical member 4, the outer diameter of the cylindrical
member 4 is enlarged so that the cylindrical member 4 is

affixed to the insertion hole of the board.

FIGURE 4




t he upper surface side of the housing contains a recess (18) for
accommmodating the head (6) of the pini(2). 7. An electrical connector
according to claimb5, wherein the housing (14) has an upper REPLACEMENT SHEFT
accommodating the head (8) of the pin (2). 8. An el ectrical connector
according to claim?7, when appended to claim 3, wherein the passage (20)
connects the upper and | ower recesses {A§,16).
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(S

13 9. An electrical connector according to any one of claims 1 to 8,
wherein the housing further conprises a plurality of contact termnals.
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10. An electrical connection according to any one of clains 1 to 9,

wherein the portion (22b) of the hollow section (22) with the inner _
diameter ([err]3) smaller than the outer dianeter (([err]1) of t@mggMEMSHEET
extends: partly over the length of the outer peripheral portions E}) and

the holl ow section (22) has another portion (22a) with an inner dianeter

| arger than that of the portion (22b) t3d%allow the pin (2) to be inserted

t herethrough with little or no insertion force. _
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