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MICRO MINIATURE ELECTRICAL CONNECTOR
AND METHOD OF MANUFACTURE

Background of the Invention

1. Field of the Invention: The present invention relates to

electrical connectors and more particularly to methods of manufacturing

micro miniature electrical connectors.
2. Brief Description of Prior Developments: Conventional means
for locking terminals into their plastic housings include stamped barbs
that dig into ﬁhe dividing plastic walls to provide the required terminal
retention. Other such means include plastic latches; embossed terminal
geometry that presses into a plastic cavity, protruding metal that catches
a plastic wall, and the like. | | | |
As connector development moves further towards miniaturization,
the spacé for plastic walls and ledges between terminals becomes reduced
to the point that there is not sufficient size and structure available for

these conventional approaches. -

As a result, many miniaturized connector designs are achieving

‘terminal retention by way of an insert molding process where the molten

resin flows around the terminals geometry during the molding operation
of the connector building process. Mmough this method is effective, it is
also expensive due to the slow molding cyclé times as a result of the need
to load and manage the individual or segmented terminals. A process
that includes; traditionally molded housings that receive terminals in a

subsequent operation can normally be more cost effective.

9903644-4 i

23 JUL 1999



10

15

20

25

A need, thérefore,' exists for a low cdst nonébérbed_conneétor that -
can be manufactured without insert molding which mainfains functional
characteristics of the prior art barbed, insert molded conhectors.

Summary of the Invention |

The pi'esent invention is a micro miniature electrical connector
element which is manufactured by ﬁrst prov1d1ng an axial insulative
member having a conductive terminal retaining means. An 1nsu1at1ve
housing which has a peripheral wall and an axial opening is also
provided. The axial insulative member is inserted into the axial opening
such that the.conductive terminal is fixed in the conductive terminal
retaining means. This conneétor element is non-barbed and may bé
manufactured without insert molding.

Brief Description of the Drawings

The present invention is further described with reference to the
accompanymg drawmgs in which:

Fig. 1 is a top plan view of a preferred embodiment of the micro

munamlfe connector of the present invention;

Fig. 2-is a side view of a conductive terminal used in the connector

shown in Fig. 1;

Fig. 3 is a cross sectional viev&.r of an axial insuiative member used

in the connector shown in Fig. 1;

Fig. 4 is the axial insulative member shown in Fig. 3 on which a

plurality of terminals as is shown in Fig. 2 are.mounted;

Fig. S is an insulative housing in which the axial insulative

members and terminals shown in Fig. 4 may be mounted;

—_—
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. Fig. 6 is a cross sectional view through 6 - 6 in Fig. 1 showing the

axial insulative members and terminals shown in Fig. 4 as mounted
in the housing shown in-Fig. 5;
Fig. 7 is a cross sectional view similar to Fig. 6 in which a metallic

shell is additionally mounted on the connector;

Fig. 8is a top pl.an.view of the axial insulative members and

terminals shown in Fig. 4;
Fig. 9 is a top plan v1ew of the insulative housmg shown in F1g 5;

Fig. 10 is a back view of the housing shown in Fig. 9;
Fig. 11 is a detailed view of area 11 in Fig. 8;

Fig. 12 is a vertical cross sectional view of a second preferred

~ embodiment of the micro miniature connector of the present invention;

Fig. 13 is a vertical cross sectional view of an axial insulative
member used in the cc_innector shown in Fig. 12 along with a pair of
conductive terminals for insertion therein;

Fig. 14 is a vertical cross sectional view of the a:nal insulative
member shown in Fig. 12 along with a molded wafer in a

subsequent step in the manufacture of the connector shdwn in Fig.
12;

Fig. 15 is a molded insulative housing used in the connector shown

in Fig. 12; and |

Fig. 16 is a vertical cross sectional view of a metallic shell used in
the connector shown in Fig. 12.

Fig. 17 is a cutaway perspective view of part of the terminal blocks
and engaging terminals of the connector element shown in Fig. 12;
Fig. 18 is a cross sectional view through 18 - 18 in Fig. 17;

Fig. 19 is an enlarged view of circle 19 in Fig. 18;
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| Fig. 20 is a cross sectional viev? of the terminal block as through 20 |
; 20 in Fig. 17 with one terminal paftially engaged; |
Fig. 21 is a view of the terminal block similar to Fig. 20 wherein
both upper and lower terminals are engaged; . |
Fig. 22 is a cross sectional view through 22 - 22 in Fig. 12 showing
details of the finalized engagement of the'te.rminals with the molded
insulative housing and the terminal block and the connector
elements shown in Fig. 12; .
Fig. 23 is an exploded top front perspective view of the connector
elem_enf shown in Fxg 12; and |
Fig. 24 is an assembied top front perspective view of the connector

element shoﬁ in Fig. 12 wherein Fig. 12 is taken through 12-12 in
this figure. '
Detailed Description of the Preferred Embodiments

A plug used in a preferred embodiment of the connector of this
invention is shown in Figs. 1 - 11. Referring particularly to Fig. 2, a pair
of terminals used in this connector is shown. A first terminal is shown
generally at nﬁmeral 10, and this terminal has an axial section 12a
forward end 14 and a rear perpendicular insulation displacement contact
(IDC) extension 16. The second terminal is positionéd directly behind
terminal 10 and is shown generally at numeral 18. This terminal is
shorter than terminal 10 and has a rear perpendicular IDC extension 20
which is spaced from IDC extension 16 on terminal 10.

An axial insulative member used in this connector is shown at

numeral 22. This axial insulative member has a planar top surface 24

and a planar bottom surface 26 as well as a front end 28. In opposed

. relation to the front end 28 there is a rear perpendicular wall 30. At the

\
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outer opposed ends of the rear perpendicular wall there are fastener

attachments 32 and 34 and stops 36 and 38. Latching ledgés 40 and 42
aré interposed between the stops 36 and 38 and the rear terininal wall '30.
On the planar top surface_24. of the axial insulative member 22, there are
plurality of paraﬂel axial grooves as at groove 44 and 46. Adjacent to
each of these grooves there are a plurality of axial plastic walls as at wéll
48 and wall 50. To retain the terminals as at terminal 10 in these grooves
there are lateral extensions as at extension 52 on wall 48 and 54 on wall
50. These extensions engage a narrowed port_ioh as at portion SS on the
terminals. Ektendir_xg upwardly from each of the walls there is a latch as
at latch 56 for erigageniént ofa housing as is explained hereafter. On
planar bottom surface 26 of the insulative axial section 12 there are other
terminals as at terminal 58 and 60 which are _similariljr positioned in
grooves as at groove 62. There are also latches as at latch 64 on the
bottom surface 26 for engagement of the housing as is explained
hereafter. Referring particularly to Figs. 5 and 9 - 10, the insulative
housing element is shown generally at nufneral 66. This housing has a
central slot 68 and a peripheral wall 70 which has recesses 72, 74, 76
and 78. On the top of the housing there are top latches 80 and 82, and
on the bottom of the housing there are bottom Iaitchés 84 and 86. The
assembly of the connector, the axial insulative member 22 with attached
terminals as is shown in Fig. 4 is inserted from its front terminal end 28
into the slot 68 of the housing 66. The latches on the axial insulative
member such as latch 54 and 56 serve to retain the insulative housing 66
on the axial insulative member 22 as is shown in Figs. 1 and 6. Referring

to Fig. 7, a metallic shield 88 having a front opening 22 is secured to the

_—_—
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connectors by means of fhe axial housing top latches 80 and 82 and
bottom latches 84 and 86. - ' |
A preferred embodiment of the receptaéle élement of the connector

of the present invention is shown in Figs. 12 - 24. Referring pai'ticularly

to Figs. 13 - 14, an insulative axial terminal receiving block is shown

genefally at numeral 92. This terminal block includes a central elongated
body 94 having a front recess 96 and a rear recess 98. Extending radially
from the central elonéated_body‘94 there is a rear expanded section 100.

‘This rear expanded section 100 has an ﬁpper axial slot 102 and a lower

axial slot 104. Terminals 106, 108 are inserted, respectively, in the upper
axial slot 102 and the lower axial slot 104. Each terminal as, for example,
terminal 106 has a forward terminal end 110 adjacent to an inward
concave bend 112 which is itself adjaéent to an outward concave bend
114 which ié adjacent to a terminal block engagement bend 116. Each
terminal also has a me&ial linear section 118 and a downward extension
120. Referring particularly to Fig. 14, it will be seen that in addition to
terminals 106: and 108 a connector also includes additional terminals
such as termihal 122 and terminal 124. All thesé terminals engage a
molded insulated wafer shown generally at numeral 126.. This wafer has
a plurality of vertical terminal receiving apeftures such as é.pertures 128,
130, 132 and 134. These apertures receive, respectively, terminals 122,
106, 124 and 108. The wafer also is characterized by vertical steps 136
and 138 and a forward section 140. The 'wafe:r also has lateral vertical

- sections such as forward wall 142 and rearward wall 144. Extending

upwardly from the wafer to engage a molded housing as will be explained

~ hereafter there are vertical latches 146 and 148.

—_—
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Referring partlcularly to Fig. 15, the receptacle also includes a

' _molded msulattve housing shown generally at numeral 150. This housing

includes a lateral wall shown generally at numeral 152 made up of an |
upper section 154, a lower section 156 and a medial recessed section 158.

The configuration of this lateral wall serves to engage the terminal block

' 92 at its ends. The molded housing also includes a locating pin 160 and

a forward tubular section 162 which has a rearwaﬁ*d radially expanded
section 164. At its front the molded housing has a forward recess 166
with a rearwardly pomted recess base 168 which forms an annular space

170 for the front sectlons of the contacts as at 106 and 108. On the

- radially expanded section 1_64 of the forward tubular section 162 there -

are latches as at latch 172 and 173. There are also latches as at 174 and
175 on the terminal block 92. A metal shell 176 having a forward open
end 178 and a rear axial opening 179 is retained on the receptacle by |
means of the latches 172 and 173 which engage lateral latch receiving
apertures as at apertures 180 and 181 and by means of latches 174 and
175 which engage lateral latch receiving apertures 182 and 183. The
receptacle mey be retained on a printed circuit board (PCB) (not shown)
by means of hold downs as at hold down 183. |

Referring to Figs. 17 - 19, a particularly prefeﬁed mode of fixing the
terminals to the terminal block is illustrated. Referring particularly to
Fig. 17, the'terrhinal block 92 having an elongated body 94 and a rear
expanded section 100 it is engaged by a plurality of terminals. Referring
again particularly to Fig. 17 - 19, three terminals 184, 186 and 188 are
illustrated. These terminals are positioned respectively in slots 190, 192
and 194. It wxll be seen that there are a plurality of other slots as at slot
198, 200 and 202. It will be understood that for the purpose of clarity
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only three terminals are iilu‘strated, but in practice each of these slots will
receive a terminal. Betvé_eén the slots there are medial plastic walls as at

walls 204, 206, 208, 210 and 2.12. Each of the terminals é.s, for example,

- terminal 188 has a narrowed rear séction 215 and a widened medial

sectlon 216 posmoned in the terminal block. Th1s widened medial section

"has a minor oblique s1de 218 a major obhque 31de 220, and parallel

longitudinal sides 222 and 224. Each of the walls as, for example, wall
208 has oblique rear sides 226 and 228. These oblique sides of the wall
are abutted by one of the minor oblique sides of the terminal as, for
exémple, nﬁﬁoxj oblique side 218 of terminal 188 abuts oblique side 2'88'of
wall 208. Each of thé termiﬁals also has a front section as, for example,
front section 230 on terminal 188. This front section has'a generally
vertical downward section 232 which abuts the front face of the terminal
block 92. Outwardly from the downward section 232 there is a
substantially horizontal section 234. While the rest of the upper terminal
188 is not shown, it wﬂl be uﬁderst_ood that the upper terminals are
mirror -imageé of, but otherwise essentially identical to, the lower
terminals which'are described below. Referring particularly again to Fig.
17, the entire,.terminal is shown in lower terminal 238. This lower
terminal has a narrowed rear section 240, a widene-d,medial section 242
which has a minor oblique side 244 and a major oblique side 246. The |
medial section also has parallel longitudinal sides 248 and 250.
Outwardly from the medial section there is a generally vertical uﬁward
secﬁqn 252 which abuts the front face of the terminal block 92.
Outwardly from j:he vertical section 252 there is a substantially horizontal
section 254 then a downwardly oblique section 256, then another
substantially horizontal section 258 and then an arcuate section 260 with
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a terminal end 262. It will be understood that all the terminals héve .'this
general configuration with thé upper terminals being essentially placed to
be in a'rnirror image of the lower téﬁninals

Refemng to Figs. 20 and 21, the 1nsert10n of the termmals into the

' termmal block is illustrated. Here itis 111ustrated that a termmal such as

264 is inserted through a slot as at 265 in the rear section 100 of the
terminal block 92. In Fig. 20 an upper tefminal 266 is in a transitional
position being inserted through a slot 267 in the rear section 100 of the
terminal block 92. In Fig. 21 the upper terminal has been inserted to
position 266 such as the vertiéal abuts the front facé of the terminal block
92. Still referring to Fig. 21, it will Be appreciated that this engagement of
the terminals with the -front face of the terminal block results in a
retaining force or force components as at F1 and Fa respectively on the
terminals 264 énd 266. On the rear opposed side of the terminal block
the interaction of the minor oblique surface abuts the oblique surface of
the medial wall. Forces or force components on terminals 264 and 266 as
at F4 and Fs réspectfully are created to retain the terminals in position at
the rear of the terminal block. Referring additionally to Fig. 12, it will also
be appreciated that the molded insulative housing 150 bears against the
terminals from the outer side of the terminal block to create inward radial
forces or force components on terminals 264 and 266 as at Fs and Fs to
further retain the terminals in position.

Referring to Fig. 22, it will be seen that the terminals as at terminal
266 are interposed between the molded insulating housing 150 and the
terminal block 92. In addition to terminal 266 there are other parallel
terminals 268, 270 and 272. These terminals are respectively positioned
in grooves 274, 276, 278 and 280 on the inner surface of the molded

S — .
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insﬁlaﬁng housing 150. These terminals are also posiﬁoned respectfully
1n the join_ing grooves 282, 284, 286 and 288 in the terminal _block 92.
These corners 290 and 292 on the metallic ferminals dig into and become
emplaced in fhe pléstic in the terminal block to further secure the

terminal in position. Similarily terminal 268 has corners 294 and 296

| which dig into and become émplaced in the plasﬁc of the terminal block

92 and terminal 270 has corners 298 and 300 which perform a similar
function. _Teliminal 272 also has a corner 302 and another corner {not
shown) which also dig into and Become emplaced in the plastic 1n
terminal block 92 to further secure these terminals in position. -
Referring again to Figé. 20 and 21 and for the purpose of

_ orientation, the front end of the terminal block 42 which is inserted into

the rear axial opening 179 (Fig. 15) of the molded insulation housing 150

(Fig. 15) is the distal end 304. The opposed rear end of the terminal block

92 is referred to as to proximate end 306, and a medial section 308 is
interposed between the distal end 304 and proximate end 306. The forces
or force cbmpbnents F1 and F2 are applied at or adjacent to the distal end
304. The forées or force components Fz and F4; are applied at or adjacent
to the proximate end 306. The forc_é'or force components Fs and Fs are
applied at or adjacent to the medial section. -

It will be appreciated that a micro miniature electrical connector
and a method for its manufacture have been disclosed which allows for a
low cost non-barbed connector that can be manufactured lwithout insert
molding and which maintains the functional characteristics of the prior

art barbed, insert molded connectors.

While the present invention has been described in connection with

~ the preferred embodiments of the various figures, it is to be understood

-
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that other simi_lﬁr embodimehts may be used_ or modifications and
additions may be made to the describéd embodiment for perfon'ning the
same function of the"present invention without deviating t'hérefrom;
Therefore, the present iﬁvention should not be 1imited.' to any single
embodiment, but rather constfued in breadth and scope in accordance

~ with the recitation of the appended claims.

\
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Claims
WHAT 1S CLAIMED IS: | |
1. A method of assembling an element of an electncal connector
comprising the steps of:

(2) prqv’idirig’ an éxial insulative .member having a conductive
terminal retaining means; N -

(b) providirig a conductive terminal and positioning said '
conductxve temunal in the conductlve terrmnal retaining
means, and _

(¢} providingan insulative housing having a peripheral wall and
an axial opening and inserting the axial insulative member
into the axial opening of said insulative housing member,
.such that the conductive terminal is fixed in the terminai

retaining means.

2. The method of claim 1 wherein the terminal retaining means is at”

least one axial groove.

3. The method of claim 2 wherein the terminal retaining means

comprises a plurality of axial grooves.

4, The method of claim 3 wherein there are a plurality of conductive

terminals.

as een Replaced
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5. The method of claim 4 wherein each of the axial grooves has a
conductive terminal mounted in it. | o |
6. The method of claim 1 wherein the axial insulative member has

planar first and second sides and there are a plurality of axial grooves on

both said first and second sides.

7.  The method of claim'6 wherein a conductive terminal is mounted in

each of the axial grooves.

8.  The method of claim 7 wherein said conductive terminals each have
a rearward extension projecﬁhg perpendicularly from said first and

second sides of the axial insula_tive merhber.

9. The method of claim 8 wherein each of the conductive terminals has
at least one adjacent conductive terminal and the rearward extensions of

said conductive terminal and its adjacent terminal are axially spaced.

10. The method of claim 9 wherein the rearward extensions of the

conductive terminals are insulation displacement contacts.

11. The method of claim 10 wherein the axial insulative member has a
rear perpendicular wall. |

12. The method of claim 6 wherein m the axial insulative member there

is a terminal attachment point in each of the grooves and adjacent each of

This Sheet Has Been Replaced
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“said grooves there is a wall and adjacent said terminal attachment point -

said wall increases in thickness.

13. ‘The method of claim 11 wherein adjacent the tcrminal attachment

‘point each of said terminals decreases in width.

14. The method of claim 13 wherein on at least some of the axial walls
there are perpendiculér latches and said perpendicular latches engage the
insulative housing. |

\

'15. The method of claim 6 wherein a metallic shell surrounds at least

part of the axial insulative member and the insulative housing.

16. The method of claim 6 wherein the axial insulative member and the

slot of the housing are transversely elongated.

-

17. The method of claim 1 wherein the opening of the insulative

housing is a slot.

18. The method of claim 1 wherein the element of the electrical

connector is a plug.

19. The method of claim 1 wherein the terminal retaining means is at
1

least one axial slot.

20. The method of claim 19 wherein the terminal retaining means

comprises a plurality of axial grooves.
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21. The method of claim 20 wherein there are a plurality of conductive

terminals.

22. The method of cléim 21 wherein each of the axial slots has a -

conductive terminal mounted in it.

23. The method of claim 19 wherein the ax1a1 opening in the housing

memb_er is a recess.

24. The method of claim 23 wherein the recess of the insulative housing
is extended to a through hole.

25. The method of claim 19 wherein the insulative member has a
forward side_ which is inserted into the insulative housing and an opposed
rear side and at a position rearwardly from the rear side of the insulative

member the conductive terminals are bent in perpendicular extensions.

26. The method of claim 25 wherein the first and second perpendicular

extensions engage first and second apertures on a wafer.

27. The method of claim 26 wherein the insulative housing is

superimposed on the wafer.

28. Thé method of claim 19 wherein the element of the electrical

connector is a receptacle.
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29, The method of claim 1 wherein the axial insulativé member has a

"

distal end which is inserted into the insulative housing and an opposed
proximate end and forces are applied to retain the conductive terminal

adjacent both the distal and proximate ends.

30. The method of claim 29 wherein the axial insulative member has a
medial section interposed between the di_étal and proximaté end and a

radial force is applied on the contact in the medial area by the insulative

housing.

| 31. An element of a'n'electrl'ical connector compriéing:

() an axial insulative member having a terminal retaining
means; |

(b) a conductive términal positioned in the terminal refaining

| means; and |

(c) . an insulative housing having a peripheral wall and axial
oéening, wherein the axial insulative member is inserted into
the axial opening of said insulative housing member, such
that the conductive terminal is fixed in the conductive

terminal retaining means.

32. The element of an electrical connector of claim 31 wherein the

terminal retaining means are grooves on the axial insulative member.

33. The element of an electrical connector of claim 31 wherein the

terminal retaining means are slots in the axial insulative member.
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34. The element of an electrical connector of claim 31 wherein said

element is a plug.

35. The element of an electrical connector of claim 31 wherein said

element is a receptacle. - ~

Id
”

36. An element of an electrical connector comprising the steps of:
| (a) an axial insulative member having a conducﬁve terminal
retainirig means and proximate and distal ends;
(b) é cor_lductive terminal positioned in the terminal retajniﬁg
means; and |
(c) an insulative hoﬁsing having a peripheral wall and an axial
opening,_ wherein the axial insulative member is inserted into

the axial opening of said insulative housing membér, such

that force is applied to the conductive terminal adjacent both

the proximate and distal ends of the axial insulative member

to fix the conductive terminal in the conductive terminal
retaining means.

37. The element of an electrical connector of claim 36, wherein a
medial section is interposed between the distal and proximate ends and a

radial force is applied to the contact in the medial area by the insulative
housing. |

38. The element qf an electrical connector of claim 36 wherein the

terminal retaining means are grooves on the axial insulative member.
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39. The element of an electrical connector of claim 36 wherein the |

terminal retaining means are slots in the axial insulative member.

40. The element of an electncal connector of claxm 36 wherem sa1d

elementis a plug

41. The element of an electncal connector of cla.lm 36 wherein said

element is a receptacle
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