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Field of the Invention

5 This invention generally relates to the art of
electrical connectors and, particularly, to various
indprovements in the fabrication of elongate strips of
electrical terminals for use in edge card elec¢trical

connectors.

10 Background of the Invention
A popular type of electrical connector which is

used widely in the electronic industry is called an "edge
card" connector. An edge card or edge connector receives
a printed circuit board having a mating edge and a
15 plurality of contact pads adjacent the edge. Such edge
connectors have an elongated housing defining an elongated
receptacle or slot for receiving the mating edge of the
printed circuit board. A plurality of terminals are spaced
along one or both sides of the slot for engaging the
20 contact pads adjacent the mating edge of the board. In
many applications, such edge connectors are mounted on a
second printed circuit board. The mating edge board or
"card commbnly is called the "daughter" board, and the board
to which the connector is mounted commonly is called the
25 "mother" board.

One of the problems with edge connectors of the
character described above centers around the ever-.
increasing. demands for high density electronic circuity.
The terminals of such a connector are mounted in a housing

30 fabricated of dielectric material such as plastic or the
like. Not only is the housing small in order to take up
relatively little real estate on the mother board, but the
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Field of the Invention This invention generally relates to the art
of, electrical connectors and, particularly, to various inprovenents in
the fabrication of elongate strips of electrical termnals for use in edge
card el ectrical connectors. Background of the Invention PATENT
popul ar type of electrical connector which is used widely in thegeleg¢lrsesic
"industry is called an "edge card" connector. An edge card or edge connector
recei ves a prispamﬁm@r(nﬁt "ddrah "habetyeanmatheg eegeinatisa jé urkedaning
cont act pads | %ﬂ%flerS“Ch edge connectors have an el ongat ed

housi ng defining an el ongate
In order to increase the density of terminals in

edge connectors, it has become rknown to design the
5 connector as a bi-level connector. In such bi-level
connectors, terminals are provided with contact portions
that contact the daughter printed circuit board at two
locations or at two levels relative to the mating edge of
the board. Often, the different terminals are in an

10 alternating arrangement along the length of the card-
receiving slot in the connector housing and may be in two
rows along opposite sides of the slot. Still, continuing
problems arise in the fabrication of such high density
terminals. .

15 For instance, it is known to fabricate separate
elongated strips of electrical terminals of different
shapes. In other words, it is known to fabricate stamped
and formed electrical terminals from elongate strips of
conductive sheet metal wmaterial. Therefore, if two

20 - different shapes of terminals are used in an elongate edge
connector, two strips of electrical terminals of two
different shapes may be employed. However, this
methodology involves high fabrication costs, including the
use of excessive sheet metal material as well as additional

25 insertion steps for inserting the terminals into a

_connector housing.
Another known approach in fabricating elongate
strips of electrical terminals for use in edge connectors
_ has been to fabricate a single elongate strip having two

30 types of terminals alternating therealong. However, the
use of a single, hybrid elongate strip having two types of
terminals makes it difficult to decrease the spacing
between the terminals along the strip.

The problems outlined above are  further

35 complicated when certain features, parameters or
characteristics are desired to be incorporated in the array
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receptacle or slot for receiving the mating edge of the printed circuit
boeard. A plurality of termnals are spaced al ong one or both sides of the
slot for engaging the contact pads adjacent the mating edge of the board.

I n many applications, such edge connectors are nounted on a SeCOPARTEMT nt ed
circuit board. The mating edge board or card commonly is call edéh@4l SG
"daughter"” board, and the board to which the connector is nmounted conmonly
is called the dhotédemindbar dlong the edQee asfrd helqk obl Ear Jinshangge it
connectors of k1desar | . aho cept QML M,
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“P 5 the tail portions of all of the terminals to be generally
coplariar.'. It also may be desirable to have the tail
portions of the terminals staggered in at least two rows
along the length of the connector in order to increase the
density of the "footprint" of circuit traces, pads or holes

10 on or in the mother printed circuit board.
The present invention is directed to various
novel concepts for fabricating electrical terminals for use
in edge connectors and which solve one or more of the

problems discussed above.

15 '~ Summary of the Invention
An object, therefore, of the invention is to

provide improvements in the fabrication of electrical

terminals adapted to be inserted in a row or rows of

terminal-receiving passages in an edge card connector
20 hoﬁsing.

In the exemplary embodiment of the invention, the
elongate strip of electrical terminals includes a series of
terminals Jjoined by a <carrier strip and including
alternating first and second shapes of terminals. The

25 _first shape of terminal includes a generally planar base
portion having a retention section for mounting the
terminal in a respective one of the terminal-receiving
passages. A tail portion projects from one end of the base
portion. A resilient spring arm having a contact portion

30 extends from a second opposite end of the base portion.
The second shape of terminal also includes a generally
planar base portion having a retention section for mounting
the terminal in a respective one of the terminal-receiving
passages, a tail projecting from one end of the base

'35 portion, and a resilient spring arm having a contact
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re!afively little real estate on the nother board, but the spacing or
"pitch" between the termnals is becom ng

REPLACEMENT SHEET 2 | In order to
i ncrease the density of termnals in edge connectors, it has beceareenown
‘to design the connector as a bi-level connector. In such b|-|9@e¢41 SG

‘connectors, termnals are provided with contact portions
portion extending from an opposite end of the base portion.

The spring arm of the second shape of terminal includes a
section offset laterally of the base portion thereof. The
carrier strip joins the alternating first and second shapes

5 of terminals at the base portions of the terminals of the
first shape and at the offset sections of the spring arms
of the terminals of the second shape.

As disclosed herein, the tips of the tail
portions of the first and second shapes of terminals are

10 generally coplanar. The contact portions of the terminals
of the first shape extend a greater vertical distance from
the plane of the tips than the contact portions of the
terminals of the second shape. In addition, the electrical
paths of the first and second shapes of terminals from the

15 plane of the tips of the tail portions to the contact
portions of the terminals are of substantially equal
lengths. '

The invention also contemplates the use of a
second carrier strip joining the tips of the tail portions

20 of at least some of the terminals. As disclosed herein,
the second carrier strip joins the tips of the tail
portions of only the terminals of the first shape.
Therefore, the tail portions of the terminals of the second
shape can be formed independent of the terminals of the

25 first shape. '

Lastly, the invention contemplates a
corresponding method of fabricating a strip of electrical
terminals. The method includes the steps of providing an
elongate strip of electrically conductive sheet metal

30 material. The strip is stamped to produce a series of
terminals comprising alterﬁating first and second shapes of
terminals with base portions having retention sections
adapted to be inserted into a row of terminal-receiving
passages in a connector housing. A spring arm having a

35 contact portion extends from a first end of the base
portion, and a tail portion extends from a second opposite
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that contact the daughter printed circuit board at two |ocations or at two
| evel s relative to the mati ng edge of the board. Oten, the different
terminals are in an alternating arrangenent along the |ength of the card-
receiving slot in the connector housing and may be in two rows apRpPENT
.opposite sides of the slot. Still, continuing problens arise in $$€e041 sSG
‘fabrication of such high density term nals. For instance, it is
known to fabriemd eof efles etbaseelpmgaicﬂd sta iqarmifer| sntip cdidseralilnalfs tife
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formed el ectri con ucti ve sheet
metal materi dail pdticieisref thd semddlsflfapaamf sim;m.snaifs tearenilicelasest e

used in an el gAgAlG LUGE RO ObarkOrSiddRD XnehetligsCabs t Rl Haly%tOf

t wo
5 shape of terminals. The wmethod contemplates that this

stamped strip then be formed by bending the second shape of
terminals to offset the retention section and a portion of
the spring arm thereof laterally of the retention sections
of the first shape of terminals and to position the tail

10 portions thereof so that the tips of the tail portions of
both shapes of terminals are generally coplanar.

Other objects, features and advantages of the
invention will be apparent from the following detailed
description taken in connection with the accompanying draw-

15 ings.
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different shapes may be  enpl oyed. However, t hi s met hodol ogy
isnvol ves high fabrication costs, including the use of excessive sheet netal
material as well as additional insertion steps for inserting the term nals
into a connector housing. Anot her known approach in fabATERTI ng

el ongate strips of electrical termnals for use in edge connect 86s0hassteen
to fabricate a single eIongate strlp haV|ng two types of termnals

al ternating tBrreh|bes P 8 awnifidg single, hybrid el ongate
strip having two types t C t §¥g§é t he
spaci ng between the terﬁ?ﬁaﬁgé%$gg§;oqrﬂﬂi 1hbeﬁh&5h Hh&cﬂ QrQQ&% d
outlined above Pe fxyvek lﬂzf%&etcéﬁ’ﬁltpcﬂﬂ-éa paﬁﬁhculeﬂwl Hn th%aﬂEP%%d

paraneters && ebaimsieritid Chnwér 16s) I €6géohée WHERN Q¥R ddtd hendrray
5 the advantages thereof, may be best understood by reference
to the following description taken in conjunction with the

accompanying drawings, in which like reference numerals
identify like elements in the figures and in which:
FIGURE 1 is a perspective view of an electrical
10 connector for incorporating electrical terminals fabricated
according to the invention, in conjunction with a
fragmented depiction of an edge of a printed circuit board
insertable into the connector;
FIGURE 2 is a fragmented front elevational view
15 of the connector housing;
FIGURE 3 is a fragmented top plan view of the
connector housing of Figure 2;
' FIGURE 4 is a fragmented bottom plan view of the
connector.housing of Figure 2;
20 . FIGURE 5 is an enlarged vertical section taken
generally along line 5-5 of Figure 1;
FIGURE 6 is a view similar to that of Figure 5,
but with the terminals removed;
FIGURE 7 1is a vertical section through the
25 housing similar to Figure 6, but of an adjacent pair of
_terminal-receiving cavities; _
FIGURES 8 and 9 are side elevational and plan
views, respectively, of one of the two different shapes of
. terminals;
30 FIGURES 10 and 11 are side elevational and plan
. views, respectively, of the second shape of terminals; '
FIGURE 12 is a fragmented perspective view of an
elongate strip of electrical terminals still interconnected
by the main carrier strip and the mid-carrier strip;
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of term-nals along the edge card slot. For instance, it may be desirable
to provide all of the termnals with equal electrical path | engths
regardl ess of the particular shape of the termnals. It usually is
desirable for the tips of 3 tgaerened |
portions of all of the termnals to be generally coplanar. It adasmampsde
desirable to have the tai

FIGURE 13 is a plan view of the elongate strip of

terminals after just the stamping step and prior to being -
formed into the configuration of Figure 12;
FIGURE 14 is a plan view of the stamped and
5 formed strip of terminals as shown in Figure 12;
 FIGURE 15 is a side elevational view of the
elongate strip of terminals in Figure 14;

FIGURES 16A-16C are schematic illustrations of

processes during the fabrication and subsequent use of the
10 elongate strip of terminals;

FIGURE 17 is an enlarged vertical section similar
to Figure 5 showing an alternate embodiment of the
connector housing;

FIGURE 18 is an enlarged fragmented bottom plan

15 view of a portion of the connector housing showing a
plurality of terminal receiving cavities and one cavity
modified as shown in Figure 17;

FIGURE 19 is an enlarged vertical section similar

to Figure 5 showing still another alternate embodiment of
20 the connector housing; and

FIGURE 20 is an enlarged vertical section taken

generally along line 20-20 of Figure 4.
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portions of the terminals staggered in at least two rows along the | ength
of; the connector in order to increase the density of the "footprint" of
circuit traces, pads or holes on or in the nother printed circuit board.
The present invention is directed to various novel concepts for ggbgieati ng
electrical termnals for use in edge connectors and which sol ve ggeo91 s®re
of the problens di scussed above. Summary of the Invention An

?bLept, there?méfairédtb@séﬁi@@iémnofsth@ Prefégeed nBriovéimeans in the
abrication of ‘electric rmn t | W ows
. o glg%g% 1081 €0 AL AL LD ISR AL Udtd O Und

of term nal-receiving p ge car onne
first to Figures 1-4, an elongated electrical connector,

generally designated 20, of the edge card type is shown.
5 The connector is typical of this type of electrical
connector in that it includes a unitarily molded, elongate
housing 22 defining a board-mounting or terminating face
22a and a board-receiving face 22b. The board-receiving
face 22b includes an elongate receptacle or card slot 24
10 for receiving a mating edge 26 of a printed circuit board
28. A plurality of terminals (described hereinafter) are
spaced along both sides of slot 24 for engaging contact
pads 30a and 30b adjacent mating edge 26 on both sides of
printed circuit board 28. It can be seen that contact pads
15 30a and 30b are in two rows, with the row of contact pads
30b being closer to edge 26 than the row of contact pads
30a. Each of the rows 30a and 30b is generally parallel to
mating edge 26. Lastly, a polarizing rib 32 spans slot 24
for insertion into a polarizing notch 34 in edge 26 of the
20 printed circuit board to ensure the board is properly
oriented endwise within the slot relative to the elongate
connector.

In many applications, edge card connectors, such
as connector 20, are mounted on a second printed circuit
25 board. The mating circuit board 28 commonly is called the
~"daughter" board, and the board 29 (Fig. 5) to which the
connector is mounted commonly is called the "mother" board.
Connector 20 is of this type and includes three boardlocks
] 35 for insertion into appropriate mounting holes in the
30 mother board. A plurality of standoffs 36 project
downwardly from board-mounting face 22a of housing 22 a
predetermined distance to space the housing from the mother

board upon placement thereon.
Figures 1 and 3 best show that elongate housing
35 22 of connector 20 has two rows of terminal-receiving
cavities or passages extending lengthwise of the housing
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housi ng. In the exenpl ary enbodl rrent of the |gvent|on t he
elongate strip of electrical termnals es of termnals
joined by a carrier strip and includi ng ﬁ“ nﬁ st and second shapes
of term nals. The first shape of term general | ypRt@ar

base portion having -a retention section for nounting the term najeimdB SG
respective one of the termnal-receiving passages. A tail portion projects
from one end eﬂéﬁbmq:mltjian toAthesnbhgmtuamnAmgaMmdmvdh@ houstimaCt

Shape of termTnt SR sBaFRcradePra Iete Ay 1T ara bagkOBoPET on BRa Ao
retention sectimrilides rmuraltmgmamlmgersnms |Qf ailrfefsqg@tti]\be shapest ﬁnn@t
term nal -receiyl 0 PAS38965viAild! 58R" 2h8CkBY T TAMAARA tq0Mh, Oft H sy
5 within one row are offset relative to the other row by the
distance between adjacent cavities. 'As a result, each
first cavity 38a has a differently shaped second cavity 38b
on both sides of it within its row and as well as an
additional second cavity 38b laterally across card slot 24
10 in the other row of cavities.

' More particularly, referring to Figures 5-7 in
conjunction with Figures 1-4, housing 22 includes a series
of the pairs of first and second cavities 38a and 38b with
one pair of the cavities shown in each of Figures 5, 6 and

15 7. Figures 5 and 6 show first cavity 38a on the left-hand
side of slot 24 with second cavity 38b on the right-hand
side of the slot. Conversely, Figure 7 shows one of the
first cavities 38a on the right-hand side of slot 24,
whereas second cavity 38b is shown on the left-hand side of

20 the slot. These depictions in the drawings illustrate that

' the first and second cavities 38a and 38b alternate
lengthwise of the connector housing on opposite sides of
the slot. All of the adjacent cavities in each row thereof
are separated lengthwise along the housing by transverse

25 walls 40.

Still referring to Figures 5-7, a reinforcing rib
42 is disposed in the lower half of the hoﬁsing separating
the two cavities 38a and 38b in each pair thereof. The
reinforcing ribs 42 not only separate the cavities, but

30 also span the cavities and are integrally molded between
transverse walls 40 to provide support for the walls and
allow the walls to be molded as thin as possible, thereby
enhancing the high density nature of the connector. All of
the reinforcing ribs between adjacent cavities 38a and 38b

35 are located along a longitudinal centerline "C" of housing
22 (Fig. 3) immediately below slot 24 as can be seen by



portion, and a resilient spring arm bavi a tact portion extending from
an opposite end of the base portigﬂ% ﬂﬂ@Bam%Q@m%ﬁ]of the second shage of
term nal includes a section offset]{ | he base portion thereof.
~The carrier strip joins the altern second shapes PATENT
~termnals at the base portions of the termnals of the 96-041 SG
REPLACEMENT SHEET :

' comparing Figures 6 and 7. Lastly, each reinforcing rib 42

is tapered, as at 44, at its bottom end to provide a

camming surface for engaging the terminals and assisting

during insertion of the terminals into first and second
5 cavities 38a and 38b, as described hereinafter. Therefore,
it can be understood that reinforcing ribs 42 perform a
multitude of functions.
Each second cavity 38b includes an enlarged
recess 46 and an inner press-fit terminal retention slot 48
10 in each of its transverse walls 40, as well as an upper
preloading wall 50, all for different purposes in
cooperating with a respective terminal inserted into the
cavity. Similarly, each cavity 38a includes an enlarged
recess 52 and an outer press-fit terminal retention slot 54
15 in its transverse walls 40, as well as a preloading wall
56, again for cooperating with a respective terminal
inserted into the cavity. It can be seen that preloading
wall 56 of cavity 38a is shorter than preloading wall 50 of
_ cavity 38b.
20 A plurality of retention bosses 57 are molded
| integrally with housing 22 in alignment with terminal-
receiving cavities 38b whereby the cavities extend through
the retention bosses. Actually, the retention bosses are
"gplit" portions of'housing 22 projecting downwardly from
25 transverse walls 40 on opposite sides of terminal-receiving
_davities 38b adjacent the lower portions of the retention
sections of the terminals received in the cavities as
described below. As best seen in Figure 5, the standoffs
_ 36 extend downward from board-mounting face 22a of housing
30 22 slightly further than retention bosses 57 extend
dc_Janard. As a result, the retention bosses will not
contact printed circuit board 29 when the connector 20 is
mbunted thereon. .
As shown in Figures 4 and 20, a recess 39 is
35 - located adjacent the opposite ends of the rows of terminal
receiving cavities 38a and 38b. In addition, a pair of

10
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first shape and at the offset secti n§H95fBL phRi ng arns of the termnals
of- the second shape. As jn, the tips of the tai
portions of the first and second E “B nals are generally

I

copl anar. The contact portions of of the first shapgrgntend a
greater vertical distance fromthe plane of the tips than the cos¢agdi1 sg
portions of the termnals of the second shape. In addition, the electrical
pat hs of the frecHssesl Sxomrdteshidpeatell t enn oppssitemsidepl o feritder
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use of a polarizing rib 32. These recesses 39 extend laterally from

the longitudinal axis of the housing at least as far as the
5 terminal receiving cavities 38a and 38b, and preferably
slightly further. 1In the vertical direction, they extend
in a manner similar to cavities 38a and 38b although they
do not extend through board-receiving face 22b of the
housing. These recesses 39 provide additional flexibility

10 to the plastic housing at the inner and outer press-fit
slots 48 and 54 adjacent the ends of the housing and the
center boardlock 35c¢c in order to reduce the likelihood of
cracking of the housing. In addition, they also reduce
shrinkage of the plastic.

15 Generally, electrical connector 20 includes a
series of simple cantilevered beam terminals along each
side of slot 24. The terminals of such series include
first and second shapes, generally designated 58a and 58b,
respectively, that are inserted into cavities 38a and 38b,

20 respectively, in the direction of arrows "A" (Fig. 5).

More particularly, referring to Figures 8 and 9
in conjunction with Figure 5, first terminal 58a insertable
into a respective one of the cavities 38a includes a
generally planar base portion 60 having a retention section

25 62 with outwardly projecting barbs 62a (Fig. 9) on opposite

. side edges thereof. A tail portion 64 projects from one
end 60a of base portion 60 and includes a tapered tip 64a.
A resilient spring arm or beam 66 extends from a second,
_ opposite end 60b of the base portion at approximately a 24°

30 - angle thereto. The spring arm includes a first generally
straight section 66a that extends up to an inwardly bowed
contact section 66b, which projects into slot 24 as best
seen in Figure 5. Althéugh difficult to see in the
drawings, straight section 66a is tapered so it is widest

35 adjacent base 60 and narrowest adjacent contact section
66b. This reduces stress concentrations in the arm 66. A

11



second carrier strip joining ttf1 of the tajl portions of at |east sone

i
of. the termnals. As disclosed 'Eti‘i Eﬁf d carrier strip joins the
I

tips of the tail portions of onl s of the first shape.
Therefore, the tail portions of of the second shapeat@erbe
formed i ndependent of the termnals of the first shape. 9éas4]l ysc
"t he I nvention contenpl at es a corresponding nethod of fabricating a
strip of el ectrérfdiv€Iyi soksp Thadvdnhakdticmdesct hs pobeps iohedr abalieng

an elongate strip of el tical C cliv ty JTEY ri

strip is st arrp%?f%f%c%rggﬁggéoé séeérbl e‘gsmgli‘J [Elerqe‘re‘nn?\eg:l%gl orrp%gll%fa}l?g?ﬁa%
first and secommtisiemesést adjacents tkiet hepdseohorrmonEs havi Ag ganexnalilon
sections adaptgf (o e tidifitadn NbRcRibAW fde | RiFebdly I6EEH¥EAY 1ead-in

5 ' section 66c and upper arm section 66d in order to permit

the lead-in section to have its desired angle relative to
vertical to provide a low insertion force yet position
upper arm section 66d generally vertically to engage
preloading wall 56. As best seen in Figure 5, the lead-in
10 section 66c extends from slot 24 slightly into cavity 38c
to ensure that the edge 26 of card 28 initially engages
lead-in section 66c. Finally, the tip 66f of arm 66 is
coined or chamfered to prevent stubbing while inserting the
terminal 58a into cavity 38a during the assembly process.
15 Finally, Figure 9 shows a pair of protrusions 68
at opposite side edges adjacent second end 60b of base
portion 60 which are the result of severing the terminal
from a mid-carrier strip 82 (described hereinafter). In
essence, these protrusions comprise cutoffs of the carrier
20 strip. When each terminal 58a is inserted into its
respective cavity 38a, cutoffs 68 are aligned with enlarged
recesses 52. The recesses are sufficiently large and deep
enough to prevent any interference with the cutoffs and to
allow free movement during insertion of the terminal into
25 the housing in the area of the cutoffs.
Referring to Figures 10 and 11 in conjunction
with Figure 5, each of the second terminals 58b includes a
generally planar base portion 70 having a retention section
72 which includes barbs 72a at opposite side edges thereof.
30 A tail portion 74 projects from one end 70a of base portion
| 70 and includes a tapered tip 74a. A resilient spring arm
or beam extends from a second, opposite end 70b of the base
portion 70. The spring- arm 76 includes a generally
horizontal first section 76a extending from the base at
35 approximately a 90° angle thereto and leads to a generally
vertical second section 76b with an arcuate lower

12



passéges in a connector housing mh:s ebt saéefmaﬂacezng a contact portion

extends froma first end of the bas a tail portion extends
froma second opposite end of the b carr|er strip joins al
of the termnals internediate opp03|te en s . Tips of thepigir
portions of the second shape of termnals are Iocat ed further fregLeasdgg
carrier strip than tips of the first shape of term nals. The met hod

contenpl at es ttreansii o tsepeibrstTde thmretetWwasmed bydendi Iy tdarsiraand
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approximately a 38° angle'thereto and ends in an inwardly

bowed contact section 76e. Although difficult to see, such

5 third section is tapered to reduce stress concentrations
within the beam. A relatively steep lead-in section 76f

extends away from contact section 76e where it intersects

with an arcuate upper transition section 76g. As best seen

in Figure 5, lead-in section 76f extends from slot 24

10 slightly into cavity 38b to ensure that the edge 26 of card

28 initially engages lead in-section 76f. A generally

vertical upper arm 76h for engaging preload wall 50 extends

upwardly from upper transition section 76g and ends in

curved or arcuate tip 76i. The curved tip minimizes the

15 likelihood of stubbing of the terminal while inserting the
terminal 58b into cavity 38b during the assembly process.

Somewhat similar to. first terminal 58a, each

second terminal 58b also includes mid-carrier cutoffs 78

which become located between enlarged recesses 46 of the

20 respective cavity. The recesses 46 are sufficiently large

and deep to allow for free movement of horizontal section

76a and vertical section 76b relative to the housing both

. during insertion of the terminal into the housing as well
as operatively when fully inserted therein and a daughter

25 printed circuit board 28 is inserted into slot 24.

. In comparing Figures 6 and 7, it can be seen that
housing 22 has side walls 22c and 22d bounding the outsides
of cavities 38a and 38b. Since the cavities 38a and 38b

i alternate along the length of housing 22, the thickness of

30 side walls 22c and 22d also alternate along the length of
the housing. The thicker portion of the side walls 22c¢ and

22d is designated 80a and associated with cavity 38a while

the thinner portion is designated 80b and associated with

cavity 38b. The thickened portion 80a of the side wall

35 provides additional support for transverse walls 40 of
cavity 38a as the retention section of terminal 58a is

13



5 the spring armthereof laterally of the retention sections of the first
shape of termnals and to position thﬁnﬁﬁwﬁ &mﬁ. c&hereof so that the

tips of the tail portions of both shap are general ly
copl anar . O her objects, feat tages of thpareNention
will be apparent fromthe foll ow ng det a| escrl ption taken igs-041 SG

‘connection wth the acconpanyi ng draw |ngs.
press-fit into slots 54 in the transverse walls. In fact,

it can be seen in Figures 6 and 7 that press-fit slots 54
are located immediately adjacent the thickened portions 80a
of the side walls. As such, it can be seen in Figure 5
5 that base 60 of first terminal 58a is next to and supported
by the thicker portion 80a of the side wall on one side.
This assists in preventing movement of any portion of the
terminal except spring arm 66.

Figures 17 and 18 show an alternate embodiment
10 wherein a modified first cavity 38a’ extends slightly
further into sidewall 22c as  compared to an unmodified
first cavity 38a. This provides additional flexibility at
the end of transverse wall 40 adjacent side wall 22c’. The
extension 59’ of cavity 38a’ can best be seen in Figure 18
15 wherein a second cavity 38b is shown between a modified
first cavity 38a’ and an unmodified first cavity 38a. The
width of the extension 59’ between transverse walls 40 is
less than the width of the main portion of cavity 38a‘’. In
the alternative, as shown in Figure 19, the extension 59'°
20 could be widened so that the width between the transverse
walls 40 is uniform throughout cavity 38a‘’‘’, including
extengion 59/'. In either case, since the width of the
extension 59‘’ is still less than the distance across
cutoffs 68, terminal 58a is still supported along base 60

25 to prevent outward deflection thereof.
) It can be seen in Figure 5 that the tips 64a of
tail portions 64 of terminals 58a and the tips 74a of tail
portions 74 of terminals 38b all substantially lie in a
common plane generally parallel to the mother board 29. 1In
30 use, all of the tails will be inserted into holes in the
mother board and, generally, the circuit traces on the
mother board are generally coplanar. It is desirable to
have the electrical paths through both shapes of terminals
58a and 58b be of equal lengths, while still having the
35 terminals engage the contact pads 30a and 30b (Fig. 1)
along edge 26 of printed circuit board 28 at two different
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6 Biief Description of the EXamAngs " The features of this
I nvention which are believed to be eeaHess%etRembPeﬁh with particularity

in the append- ed clains. The invent ith its objects and the
advant ages thereof, may be best under nce to the fpAtEntng
description taken in conjunction wth the acconpanyi ng draw ngs, 9éhoahi sé
| i ke reference nunerals identify |ike elenents in the figures and in which:

FIGURE 1 is a p@&ép@ctayedéisewmédaamt r i mal cannbecseenf whaitn cmrpmdt i ng
electrical termnals fa r| ca
sections termlnals 38a engage contact pads 30a at a
different level than contact sections 76e of terminals 58b.
This permits an increase in density of the terminals
5 without substantially increasing the insertion forces.
Although the contact sections 76e of terminals 58b are
closer vertically to mother board 29 than the contact
gections 66b of terminals 58b, the electrical paths through
the terminals between the contact sections and the tips of

10 the tails are substantially equal. In addition, the
specific shapes of the spring arms of terminals 58a and 58b
provide for substantially similar normal forces on contact
pads 30a and 30b since the spring arms have substantially

, similar spring rates and are deflected equal amounts.

15 During assembly, the terminals 58a and 58b are
inserted into their respective cavities 38a and 38b from
the bottom or terminating face 22a of the housing. As the
terminals enter their respective cavities, their respective
contact section 66b and 76e initially contact the tapered

20 lower portion 44 of center reinforcing rib 42 that
separates the two cavities 38a and 38b. The contact
sections 66b and 76e slide along the center rib 42 until
they reach slot 24. A tool (not shown) generally shaped
like edge card 28 is positioned within slot 24 in order to

25 further deflect the contact arms 66 and 76 of the two

.~ terminals 58a and 58b. By engaging this tool, the
generally vertical upper arms 66d and 76h of the two
terminals are properly positioned so that they will slide
behind their respective preloading walls 56 and 50.

30 As the terminals are inserted into their
respective cavities, their respective cutoffs 68 and 78
enter recesses 52 and 46. Since the distance between the
recesses 52 in the transverse walls 40 on opposite sides of
cavity 38a is greater than the width across cutoffs 68, the

35 cutoffs 68 do not bind or engage the recesses during
insertion. Likewise, the distance between transverse walls

15



according to the invention, in conjunction with a fragmented depiction of
an edge of a printed circuit boar drhisishest HaslHeen Replaggdt he connect or;

FIGURE 2 is a fragnented front elev t he connector housi ng;
FIGURE 3 is a fragnented top plan v ector housi ng pATENgUr e
2; FIGURE 4 is a fragnented bottom plan view of the copgeotor SG
housi ng of Figure 2; ' FIGURE 5 is an enlarged vertical section

tak_eln ge{ler?Ihlzyo a}a?ﬁgrbbeesésS o6 Higgulerder than therl GiBEafices acwomsy
IR0 oL e ELOYEE By Rt (BRCLEEN PRl Sl BEDMR nor, pind ox

of an adj acentepgageothe walls of the recesses during insertion of the

" second terminals 58b. As the first terminal 58a is

5 inserted into its final position, retention section 62,

including barbs 62a, are press-fit into outer retention

slot 54 (Fig. 6). During such insertion, the barbs 62a

gkive or dig into the side walls of the slot 54 to retain

the terminal within the housing. Likewise, during

10 insertion of second terminal 58b,.the retention section 72,

including barbs 72a, are press-fit into inner retention

slot 48. During such insertion, the barbs 72a also skive

or dig into the side walls of slot 48 to retain the

terminal 58b within the housing.

15 ' Figure 12 shows the different shapes of terminals

58a and 58b after fabrication and as integral components of

a stamped and formed elongate strip of electrical

terminals, generally designated 81. First and second
terminals 58a and 58b, respectively, alternate lengthwise
20 of elongate strip 81. The series of alternating terminals

are joined by a mid-carrier strip 82 and a second carrier
strip 84. )

Still referring to Figure 12, mid-carrier strip
82 joins first and second terminals 58a and 58b,
25 respectively, at the base portions 60 of the first
_terminals 58a and the vertical sections 76b of the spring
arm 76 of the second terminals 58b. This mid-carrier strip
82 facilitates forming of the lower portion of second

terminals 58b, as described in greater detail below.

30 Second carrier strip 84 is used in a conventional
manner to index the strip of terminals through appropriate'
processing machines. To that end, carrier strip 84
includes a plurality of indexing holes 86 as is known in
the art. It should be noted that carrier strip 84

35 ' interconnects only alternating ones of the tail portions of

16



terminal -receiving cavities;

. lfl S qnd 9 are side elevational
and plan views, respectively, of ondH fdr ent shapes of
term nal s; FI GURES 10 and # H Hl II vat i onal and pl an vi ews,
respectively, of the second shape of ) FI GUREPAPENT a

fragnented perspective view of an elongate strip of electrical tesrdaal SG
still interconnected by the main carrier strip and the md-carrier strip;
FIGURE 13 is atlpéabeyingnads,t hamelengateilstpoyptidng e64i oél saght @f jibrst he
ig?nplng step @ng i pL ggapelng formed into the configuration of Figure
Figure 13 shows the stamping step in the method
of fabricating elongate strip 81 (Fig. 12) of electrical
5 terminals 58a and 58b prior to forming such terminals. In
particular, Figure 13 shows a flat blank "B" which has been
stamped of sheet metal material. The flat outline of
terminals 58a and 58b can be seen in Figure 13, before the
terminals are formed, and with the terminals alternating
10 along the elongate strip and joined by mid-carrier strip 82
and second carrier strip 84. This view clearly shows how
the second carrier strip is joined to the tips 64a of tail
portions 64 of only the first shape of terminals 58a. This
allows the portions of terminals 58b below the mid-carrier
15 - strip 82 to move freely during the forming operation
relative to the second carrier strip 84.
Figure 14 shows the elongate strip 81 of Figure
13 after it has been fully formed. In essence, Figures 14
and 15 correspond to the perspective view of Figure 12. 1In
20 particular, blank "B" (Fig. 13) is shaped by appropriate
forming processes to define the configurations of spring
contact portion 66 of terminals 58a and spring contact
portion 76 of terminals 58b as well as base 70 and tail 74
of terminals 58b. Figure 15 clearly shows how the forming
25 of terminals 58b is effective to bring the tips 74a of tail
_portions 74 into substantially the same plane as the tips
64a of tail portions 64 of terminals 58b. In essence, the
vertical distance that tail portions 74 of terminals 58b
extend from mid-carrier strip 82 has been shortened because
30 _ the portions of terminals 58b below the mid-carrier strip
are formed relative to second carrier strip 84. Figures 12
and 15 clearly show how this forming step is effective to
move retention sections 72 and tail portions 74 of
terminals 58b out of the plane of retention sections 62 and
35 tail portions 64 of terminals 58a.

17



FIGURE 14 is a plan view of the stanped nd a?ﬁ & p of termnals as
shown in Figure 12; FI GURE vatlonal vi ew of the
el ongate strip of terminals in Fi gure GURES 16A-16C are

schematic illustrations of processes d cation and mamEMTIUENt

.use of the elongate strip of term nals; FI GURE 17 is améendsr geel

vertical section simlar to Figure 5 shomﬁng an al ternate enbodi nent of the
Prior to inserting the terminals into their

réspective cavities 38a and 38b, mid-carrier strip 82 is

severed. This severing step creates cutoffs 68 and 78.
Rather than having to perform a relatively expensive
5 "deburring" process to remove cutoffs 68 and 78, the

recesses 46 and 52 of the housing 22 are dimensioned so

that recesses 46 and 52 freely accept the protruding

cutoffs whereby the cutoffs do not interfere with either

insertion of the terminals into their respective cavities

10 or movement of spring contact portion 76 of terminals 58b
once they are fully inserted. Eventually, either prior to

or after insertion of the terminals into their respective

cavities, main carrier strip 84 is severed, as at 90 in

Figure 14, to remove the carrier strip from terminals 58a.

15 As stated above, retention bosses 57 are molded
integrally with housing 22 in alignment with terminal-
receiving passages 38b, and the retention bosses actually

are "split" portions of housing 22 on opposite sides of
terminal-receiving cavities 38b adjacent lower portions of

20 retention sections 72 of terminals 58b. In other words, in
order to minimize the vertical amount of housing above
board-mounting face 22a utilized to retain terminals 58b

(which maximizes the vertical height usable for the contact

beam 76 of the terminal 58b), retention bosses 57 extend

25 downward below board-mounting face 22a in order to provide
~additional material to retain the terminals within the

housing. At least portions of the retention sections of
terminals 58b may be located in the passages through

"gplit" retention bosses 57. In essence, this enables the

30 retention sections of terminals 58b to project downwardly
| below bottom board-mounting face 22a of the housing and

still be surrounded by sufficient plastic material of the

housing to effect a retenﬁion function for the terminals

between the retention sections and the housing. As a

35 result, a longer portion of terminals 58b may be used for
the spring contact portions 76. This concept is more fully

18



connect or housi ng; FIGURE 18 is an enl arged fragnmented bottom pl an

view of a portion of the connector ho i Sheet P c‘ﬂl’urality of term na
receiving cavities and one cavity nodi L n Figure 17;
I Figure 5 shoytggrstill

FIGURE 19 is an enlarged vertical sect _

anot her alternate enbodi ment of the connector housing; and 96-041 GEE
20 is an enlarged vertical section taken generally along line 20-20 of
Figure 4. disclosed in U.S. Patent No. 5,378,175, issued January 3,

1995 and assigned to the assignee of the present invention.

Of'course, it should be understood that, in spite of the

different shapes of terminals 58a and 58b, the electrical

5 path lengths from the contact portions to the tails of the
terminals are substantially the same.

Lastly, Figures 16A-16B show how elongate strip

81 of terminals 58a and 58b (shown in Figures 12, 14 and

15) comprise an article of manufacture for subsequent

10 operations and/or use. In particular, Figure 16A shows

strip 81 leaving a die 92 after the final step of stamping

and forming the strip into the configuration of Figure 12.

The strip is wound onto a reel 94 in the direction of arrow

upn for subsequent proCessing steps. Figure 16B shows

15 strip 80 being wound off of reel 94 in the direction of

arrow "C" to a plating station 96 whereat certain portions,

sﬁch as the contact sections of the terminals, are plated

with highly conductive material, such as gold. The plated

strip then is fed in the direction of arrow "D" onto a

20 second reel 98. This plating operation normally takes

place at a different location than the stamping and forming

operations as represented by die 92 in Figure 16A. In

fact, the plating operation may take place in different

buildings from the stamping and forming operations. Reel

25 98, with plated strip 81 wound thereon, then may be shipped

_to a further location as indicated by Figure 16C where the

strip is unwound from reel 98 in the direction of arrow "E"

for further use. For instance, the strip may be unwound at

its final destination for inserting terminals 58a and 58b

30 into connector housing 22 of connector 20, as described

above.
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8 Detailed Description of the Preferred Enbodi ment Referring to
the drawings in greater detail, and first to Figures 1-4, an el ongated

el ectrical connector, generally designated 20, of the edge card type is
shown. The connector is typical of this type of electrical connepiegNTn
‘that it includes a unitarily nol ded, el ongate housing 22 defini nggag4a1l sG
board-nmounting or termnating face 22a and a board-receiving face 22b. The
board-receiving face 22bn'; ngilldebeainde@Bgabd thaeptael dnvertdich stant Bl

for receiving a e 26 of a, ed circujit board 23. | ity
of termnals (%{gg <§ té'}%fsep Ff?rif:etforms w:.EhouQ éegarglné‘ PLSh And
spirit or central characterlstics thereof. The present
examples and embodiments, therefore, are to be considered
5 in all respects as illustrative and not restrictive, and

the invention is not to be limited to the details given

herein.
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spaced al ong both sides of slot 24 for engagi ng contact pads 30a and 30b
adj acent mating edge 26 on both sides of printed circuit board 28. It can
be seen that contact pads 30a a ws, with the row of -
contact pads 30b being closer to t he rom1of cont act pR@ENT30a.
Each of the rows 30a and 30b is m@ Enl Emi" ﬁl to mating edge62641 SG
Lastly, a polarizing rib 32 span ertion into a pol ari zi ng
notch 34 in edgeaf@sof the printed circuit board to ensure the board is
properly oriented endwise within the slot relative to the el ongate

connect or. In many applications, edge card connectors, such as
connector 20, are nounted.onAa séoogdtprshren ofr condupbive. eiﬁétﬁﬁﬁﬁhg
circuit board ééﬁﬁgmgl Udapredl lef Bdiesnsarebd eineBoar dowrnsk thernomst- 29

(Fig. 5) to whi
rece1v1ng passages in a connector housing, comprising:

5 a series of three-dimensional, stamped and formed
terminals joined by a carrier strip and including alternat-
ing first and second shapes of terminals;

the first shape of terminal including a generally
planar base portion having a retention section for mounting
10 the terminal in a respective one of the terminal-receiving
passages, a tail portion projecting from one end of the
base portion, and a resilient spring arm having a contact
portion extending from an opposite end of the base portion;
the second shape of terminal including a
15 generally planar base portion having a retention section
for mounting the terminal in a respective one of the
terminal-receiving passages, a tail portion projecting from
one end of the base portion, and a resilient spring arm
having a contact portion extending from an opposite end of
20 the base portion, the spring arm of the second shape of
terminal including a section offset laterally of the base
portion thereof; and
the carrier strip joining the altermating first
and second shapes of terminals at the base portions of the
25 _terminals.of the first shape and at the offset sections of

the spring arms of the terminals of the second shape.

2. The elongate strip of electrical terminals as
set forth in claim 1 wherein tips of gsaid tail portions of
the first and second shapes of terminals are generally

30 coplanar, and the contact portions of the terminals of the
first shape extend a greaﬁer distance from the plane of
said tips than the contact portions of the terminals of the

second shape.
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connector is nounted commonly is _called the "nother" board. Connector 20 is
of this type and includes three boardl ocks 35 for insertion into

appropriate nounting hol es \I/vgm d. A plurality of
standoffs 36 project down ;II IIM‘MM”IHMLOWU ng face 22a opakgnei ng
22 a predetermined distance to spack the houdsing fromthe nothergpogid ggon
- pl acenent t hereon. Figures 1 and 3 best show that el ongate housi ng

22 of connector 20 has t3w IThes edorigatied BalripecEi #lagtehval i Bermindbs sages
~extending | engthw se { he gou [ eral | ral l-el he- 1.qngi t.udi.na
“axis of the hgéuk#' n%o,r%;\elljgnc %Jbrﬁ %g” l'gem‘i’ﬁt[;eolsr?tee]yes"‘lq%e%:ao pc%t&bé s?fottqﬁ.éll':"gsc%
r ow and second shapes of terminals from the plane of said tips
to their respective contact portions are substantially
5 equal.

4. The elongate strip of electrical terminals as
set forth in claim 1 wherein tips of said tail portions of
the first and second shapes of terminals are generally
coplanar, and electrical paths of the first and second

10 shapes of terminals from the plane of said tips to the
contact portions of the terminals are of substantially
equal lengths.

5. The elongate strip of electrical terminals as

set forth in claim 1, including a second carrier strip

15 joining tips of the tail portions of at least some of said
terminals.

. '~ 6. The elongate strip of electrical terminals as
set forth in claim 5 wherein said second carrier strip
joins the tips of the tail portions of only the terminals

20 of said first shape. '

_ 7. An elongate strip of electrical terminals
~adapted to be inserted into a row of terminal-receiving
passages in a connector housing, comprising:
a series of altermating first and second shapes
25 of three-dimensional, stamped and formed terminals
extending generally along a longitudinal axis of said
strip, each terminal having an end; -
a first carrier strip joining the ends of only
said first shape of terminals, whereby the ends of said
30 second shape of terminals are deformable independent of the

terminals of the first shape; and
—
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i ncl udes an al t ernati-ng—series—of—differently shaped first and second
cavities 38a and 38b. In a | it he shapes within one row are of fset
relative to the oﬂ nﬂmﬂggm‘a@ stance between adj acent cavities. As a
result, each fir L A a differently shaped second CaNtENT 38D

on both sides of it wthinits rowand as well as an additional §gceM sg
cavity 38b laterally across card slot 24 in the other row of cavities.

Mor e partlcularly, referdid-d Rhill &$rPtelr idkrip extending in opposite
directions from each of said first shape of terminals

generally parallel to said axis for supporting terminals of
said second shape on opposite sides of each of said first
5 shape of terminals.

8. The elongate strip of electrical terminals as
set forth in claim 7 wherein each said terminal includes
opposite ends defined by a spring contact end and a tail
end, tips of the tail ends of the first and second shapes

10 . of terminals being generally coplanar.

9. The elongate strip of electrical terminals as
set forth in claim 8 wherein a contact portion on the
spring contact end of said first shape of terminals extends
a greater distance from the plane of said tips than a

15 _ contact portion on the spring contact end of the second
shape of terminals.

10. The elongate strip of electrical terminals
as set forth in claim 9 wherein the electrical paths of the
first and second shapes of terminals from the plane of said

20 tips to the contact portions on said spring contact ends of
the terminals are of substantially equal lengths.

11. An elongate strip of electrical terminals
adapted to be inserted into a row of terminal-receiving
passages in a connector housing, comprising:

25 . a series of three-dimensional, stamped and formed
terminals joined by a carrier strip and including alternat-
ing first and second shapes of terminals;

the first shape of terminals including a
generally planar base portion having a retention section

30 for mounting the terminal in a respective one of the
terminal-receiving passages, a deflectable spring arm
having a contact portion extending from one end of the base
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conjunction with Figures 1-4, housing 22 includes a series of the pairs of

first and second cavities 38 ' e pair of the cavities shown
in each of Figures 5, 6 and F'!WMﬁF@'IWﬂHH 6: show first cavity 38a on the
| eft-hand side of slot 24 with secanducasity 38b on the right- lrayrgng de of

the slot. Conversely, Figure 7 shows one of the first caviti epa3®aiomsd he

ri ght-hand side of slot 24, whereas second cavity 38b is shown on the

| eft - hand si gextfionhe agidota ta@lidspodepont eatendinghérdmamrnngppoblitiet eate

that the firgt apd §%&ngm&%gkkyes 38a and 38b alternate | engthw se of the
connect or housing on opposite si'des of the slot. Al of the adjacent
cavities in each rowt Ng?%ofs%@%epﬁi’%ad%%d ¢fngeerinseats ongnehadhbgsi g by

transverse wakher4@1y planar babé! boreieh' hawing R dbé€en®idn Bection
relgforC|ng %Bg' mounting the terminal in a respective one of the
terminal-receiving passages, a deflectable spring arm
having a contact portion extending from one end of the base
portion, and a tail portion extending from an opposite end
of the base portion, the retention section and tail poftion
10 of the second shape of terminals being offset laterally of
the retention section and tail portion of the first type of
terminals by a portion of the spring arm of the second
shape of terminal;
the carrier strip joining the first and second
15 shapes of terminals at points between the retention
sections and tips of the spring arms thereof; and
tips of the tail portions of the first and second

shapes of terminals being generally coplanar.

12. The elongate strip of electrical terminals
20 as set forth in claim 11 wherein the contact portions of
the terminals of the first shape extend a greater distance
from the plane of said tips of the coplanar tail portions
than the contact portions of the terminals of the second
shape. -

25 13. The elongate strip of electrical terminals
as set forth in claim 12 wherein the electrical paths of
the first and second shapes of terminals from the plane of
said tips of the coplanar tail portions to the contact
portions of the terminals are of substantially equal

30 lengths.

———

—
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42 is disposed in the 1omer—haff—6T—the housi ng separating the two cavities
38a and 38b in each ' The reinforcing ribs 42 not only
separate the cavit | @i“ &mﬂ h the cavities and are int egral |y nol ded
bet ween transverse

0 roevide support for the walls ang the
walls to be nolded as thin as possible, thereby enhancing the h@éh ANy
- nature of the connector. Al of the reinforcing ribs between adjacent

cavities 38a and 38b areadl.ocatird &l tﬁel@lﬂﬁi L@lfraie@em@ailﬂe rménadb
housi ng 22 (Fi | at el elo 24 a can seen co arlng
Figures 6 and? g e>ét:st“;mq:q'é ¥11e1"1ﬁ'i“o\r{\(&| S‘elred'% h& g ﬁsp%?gg
its.bo;ton1en¢hhoﬁmrstlaadaseammdnghappbaoé terméngaglﬁgomhehEepmanelefand
assisting duriagqi NSfld 1 88 Pnd NEobEAALPAS 11" Sodt {Sle 288 86 dontact

5 portions of the terminals are of substantially equal

lengths.:

15.- A method of fabricating a strip of
electrical terminals, comprising the steps of:
providing an elongate strip of electrically
~ 10 conductive sheet metal material;
stamping a blank from the strip to produce a
series of terminals comprising alternating first and second
terminals, each terminal including a base portion having a
retention section adapted to be inserted into one of a row
15 of terminal-receiving passages in a connector housing, a
resilient spring arm extending from a first end of the base
portion, and a tail portion extending from an opposite,
second end of the base portion, and a carrier strip joining
all of the terminals intermediate opposite ends thereof,
20 tips of the tail portions of the second terminals being
located further from said carrier strip than tips of the
tail portions of the first terminals; and
bending the second terminals to offset the
retention sections and a portion of the spring arms thereof
25 , laterally of the retention sections of the first terminals
and to position the tail portions of the second terminals
so that said tips of the tail portions of both shapeé of
terminals are generally coplanar.

16. The method of claim 15 wherein said stamping'

30 step includes stamping the elongate strip with a second
carrier strip joining tips of the tail portions of only the

first terminals.
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REPLACENVENT SHEET cavi ties 38a and 38b, as descri bed hereinafter.

Therefore, it can be understo ng ribs 42 performa

mul titude of functions. ilm “ m;‘mﬂnmcavi ty 38b includes an

enl arged recess 46 and an inn ptess-m t sterminal retention sl pATARTI n
each of its transverse walls 40, as well as an upper prel oadi ng9gabhki58¢

all for different purposes in
17. The method of claim 15; including forming

the terminals such that the contact portions of the first
terminals extend a greater distance from the plane of said
tips of the tail portions than the contact portions of the

5 second terminals.

18. The method of c¢laim 17 wherein the
electrical paths of the first and second terminals from the
plane of said tips to the contact portions of the terminals
are of substantially equal lengths.

I
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cooperating with a respective termnal inserted into the cavity.

Siemlarly, each cavity 38a includes an enlarged recess 52 and an outer
press-fit termnal retention slot 54 in its transverse walls 40, as well as
a preloading wall 56, again for cooperating with a respective tepgh
inserted into the cavity. It can be seen that preloading wall 569@fg£pvedy
38a is shorter than preloading wall 50 of cavity 38b. A plurality
of retention méﬂ (mermlmmtn@s_mally wth hou5| ng 22 in allgnment
wth termnal - ) C

the retention= - e € - C
of housi ng ZZQEEQL___JQQ domnmardly fron1transverse malls 40 on opp05|te
sides of term nal-receiving cavities 38b adjacent the | ower portions of the
retention :

An elongate strip of electrical terminals adapted

5 to be inserted into a row of terminal-receiving passages in
connector housing is disclosed. The strip includes a

series of terminals joined by a mid-carrier strip and

includes alternating first and second terminals. The

terminals have base portions with retention sections

10 adapted to be inserted into the terminal-receiving
passages. Spring arms having contact portions extend from

first ends of the base portions. Tail portions extend from

second, opposite ends of the base portions. The mid-
carrier strip joins the alternating first and second
15 terminals at the base portions of the first terminals and
at the spring arm of the second terminals. A second

carrier strip joins the tips of the tail portions of only
the first terminals so that the adjacent ends of the second
terminals can be formed independent of the first terminals.
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sections of the terminals received in the cavities as described bel ow. As
best seen in Figure 5 the standoffs 36 extend downward from board-nounti ng
face 22a of housing 22 slightly further than retention bosses 57 extend

downward. As a result, the retention bosses will not contact printed
circuit board 29 when the connector 20 is nounted thereon. As
shown in Figures 4 and 20, a recess 39 is |located adjacent the opposite
ends of the rows of term nal receiving cavijiijgy 38a and 38b. |In addition,
a pair of recesses 39 arglocated-pn opposite sides of center boardl ock 35c
which is aligned with ghd positiongd bel ow polarizing rib 32. These
recesses 39 pxtend |aresa\ |y from t&S~ongitudinal axis of the housing at

| east as far yal recei visag k%vities 38a and 38b, and preferably

A

\
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boar d-recei ving face 22b of the housing. These recesses 9siretHas Been Repl
additional flexibility to the plastic housing at the inn “
press-fit slots 48 and 54 adjacent the ends of the housin
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slightly further. In the vertical direction, they EXt§29ﬁ~r——~*““Lu'a’“‘
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center boardlock 35c in order to reduce the likelihood of cracking-of the
housing. In addition, they also reduce shrinkage of the pla

General ly; electrical connector 20 includes a series of si rrp?m ot Ha P Repdhced -
beam term nal s al ong each side of slot 24. The term nals of ; I i
include first and second shapes, generally designated 58a and

respectively, that are inserted into c Iﬁb s 38a and 38b, respectively, I'n
the direction of arrows "A" (Fig. 5). - More particularly, referring

to Figures 8 and 9 in conjun@®én wWeeh Fi gur %’éﬂ firph te%gal 58a .
ai

\i&\

insertable into a respective one 0 'tne.cawkyle a generally
pl anar base portion 60 hng/a{ret [y on_gJe on o4 W LhQutwardly
proj ecting barbs 62a (Fig> 97 Ate sf(d —Edg§§7%her$ f. Atai
portion 64 projects frdBeone /9, 74 Il _— h 20
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end 60a of base portion 60 and includes a tapered tip 64a. A resilient
spring armor beam 66 extends froma second, opposite end 60b of the base
portion at approxinmately a 24[err] angle thereto. The spring armincludes a
first generally straight section 66a that extends up to an inwardly bowed
contact section 66b, which projects into slot 24 as best seen in Figure 5.
Al though difficult to see in the dramﬁn?%“ggﬁraight section 66a is tapered
so it is widest adjacent base 60 and nar adj acent contact section
66b. This reduces stress concentyrations in the_arm66. Arelatively steep

| ead-in section 66¢c is position @&f certact s¢dtion 66b with a
general |y verti cal upper arm segA(i on 66d adj acent ITN&G%Ed of arm 66. A
general ly arcuate transiti 666 ext ends bdtween | ead-in section
66¢c and upper arm section 66d in er to permt |
66c— |

—_—

=1 il

58a
. 580\‘ /
60b
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ik 8 88

i 62a
80a )
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64
j‘/- 64a
— 64qa
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the lead-in section to have its desired angle relative to vertical to
provide a low insertion force yet position upper arm section 66d generally
vertically to engage
REPLACEMENT SHEET 12 prel oading wal | 56.
As best seen in Figure 5, the |lead-in section 66c extends fromslot 24
slightly into cavity 38c to ensure that the edge 26 of card 28 initially
engages
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| ead-in section 66¢c. Finally, the tip 66f of arm66 is coined or chanfered
te prevent stubbing while inserting the termnal 58a into cavity 38a during
t he assenbly process. Finally, Figure 9 shows a pair of
protrusions 68 at opposite side edges adjacent second end 60b of base
portion 60 which are the result of severing the terminal froma md-carrier
strip 82 (described hereinafter). I n eﬁifgﬁﬁp t hese protrusions conprise
cutoffs of the carrier strip. When each'tefrminal 58a is inserted into
its respective-cavity 38a, cutoffs 68 are aligned with enl arged recesses
52. The recesses are suffigent{# | afge gyl deep enough to prevent any

interference with the cuto‘ 5 free novenent during insertion
of the terminal into the h 5i ij pa of the cut offEh.'SSheetHasBeenReﬁa
474
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i erring Lo H qures 10°age AR
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with Figure 5 each of the second termnals 58b includes a generally planar
base portion 70 having a retention section 72 which includes barbs 72a at
opposite side edges thereof. A tail portion 74 projects fromone end 70a of
base portion 70 and includes a tapered tip 74a. Aresilient spring arm or
beam extends from a second, opposite end 70b of the base portion 70. The
spring arm 76 includes a generally horizontal first section 76a extending
fromthe base at approximtely a 90[err](3hd§3 thereto and leads to a
general ly vertical second section 76b with an arcuate |ower transition
section 76¢c therebetween. A gendrplly sfifaight ftjhird siegtion 76d extends
fromvertical section 76b at approximately a 38[lerr] angle thereto and ends
in an inwardly bowed contact seqtfon 76e| Al though difff{cult t QhiSsker 1BYBLn Replace
C li

third section is tapered to redyce stress concér}tratioinﬁ ’",l ’"l, "l' I’ d

(] _‘ m ™)
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mnthln the beam A relatively steep |lead-in section 76f extends away from
contact section 76e where it intersects with an arcuate upﬁe%~%#ans+;+4up____

section 76g. As best seen in Figure 5, l|ead-in section 76f ex en
slot 24 slightly into cavity 38b to ensure that the edge: o8 “mRe‘“*d
REPLACEMENT SHEET 28 initially engages |ead in-section ml ,I”"
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verti cal upper arm 76h for engaging preload wall 50 extends upwardly from

upper transition section 76g and ends in curved or arcuate tip 76i. The
curved tip mnimzes the |ikelihood of stubbing of the terminal while
inserting the termnal 58b into cavity 38b during the assenbLy—ppeeess—~—————
Sonmewhat simlar to first termnal 58a, each second ternlna

i ncl udes nid-carrier cutoffs 78 which becone | ocated betweefR! ”“Reh“ﬁ
recesses 46 of the respective cavity. TBelQdcesses 46 are suf ml ||

| arge and deep to allow for free novenent of horizontal secti

vertical section 76b relative to the housing both during ijnsertion of the
termnal into the housing as well as operatively when fuIIy i nserted

therein and a daughter printed circuit board 28 is inserted into slot 24.
In conparing Figures 6 and 7, it can be seen that
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housi ng 22 has side walls 22c and 22d boundi ng the outsides of cavities 38a .

and 38b. Since the cavities 38a and 38b alternate along the | ength of
housi ng 22, the thickness of side walls 22c and 22d al S!Dhlﬁﬂilie&rﬂ’aﬂBenah
the length of the housing. The thicker portion of the.S|

22d is designated 80a and associated with cavity 38a V\:hl

portion is designated 80b and associated with cavity 38b. ened
portion 80a of the side wall provides addPri@hal support for transverse
wal s 40 of cavity 38a as the retention section of termnal 58a is

press-fit into slots 54 in the tran?%rse walls. In fact, it capde seen in

Figures 6 and 7 that press-f sl H@re located i nme i20el adj geent
t he thickened porti a80a ﬁﬁ 2

¢ sjde walls. As such, it cah besseen in
Figure 5 that base[#O0 Isiﬂ'l N 5%%|s ne to rte
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by the thicker portion 80a of the side wall on one side. This
preventi ng novenent of any portion of the term nal except spri
Figures 17 and 18 show an alternate enbodi nent wherein a nodif
cavity 38a[err] extends slightly further infto sidewall 22c as
an unnodi fied first cavity 38a. This provi d€s additional fl exi

assi sts ciq'ﬁolbo&-;

ng arm 66. (Fos
ied first “l

ad t.o
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SPECIFICATION 23 SEP 997

FABRICATION OF ELECTRICAL

TERMINALS FOR EDGE CARD CONNECTORS

Field of the Invention

This invention generally relates to the art of
electrical connectors and, particularly, to various
improvements in the fabrication of elongate strips of
electrical terminals for use in edge card electrical

connectors.

Background of the Invention
A popular type of electrical connector which is

used widely in the electronic industry is called an "edge
card" connector. An edge card or edge connector receives
a printed circuit board having a mating edge and a
plurality of contact pads adjacent the'edge. Such edge
connectors have an elongated housing defining an elongated
receptacle or slot for receiving the mating edge of the
printed circuit board. A plurality of terminals are spaced
along one or both sides of the slot for engaging the
contact pads adjacent the mating edge of the board. In
many applications, such edge connectors are mounted on a
second printed circuit board. The mating edge board or
card commonly is called the "daughter" board, and the board
to which the connector is mounted commonly is called the
"mother"” board.

One of the problems with edge connectors of the
character described above centers around the ever-
increasing demands for high density electronic circuity.
The terminals of such a connector are mounted in a housing
fabricated of dielectric material such as plastic or the
like. Not only is the housing small in order to take up
relatively little real estate on the mother board, but the
spacing or "pitch" between the terminals is becoming
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REPLACEMENT SHEE

the end of transverse wall 40 adjacent side wall 22c[err]. The x en5| on
S9[err] of cavity 38a’ can best be seen in Figure 18 wherein a. 1997
cavity 38b is shown between a nodified first cavity 38a' and an u nD f§§§i
first cavity 38a. The width of the extensio@ 59[err] between transverse

walls 40 is less than the width of the main portion of cavity 3 a'.
al ternative, as shown in T gerden %o tincreassdihm 9ty oforer

so that the w ddgdetySehedtiSrd | ansy ernges Wald o) ihdiH f YN (¥ oWhe -
cavity 38a[err], Tncluding extension 59err]. In either case, since the

width of the eX¥UMRFSCBo[ P | Bisleyvel| &QnnephtRne df8t S adigdevel
cutoffs 68, terdomsectdes]) J stéimlihatBppeet %‘k‘cﬂ}ﬁ&i btﬁﬁ@hﬁeohﬁaate‘\gﬁi{tlons
;)Iu';)\évaggadg; lect] Ontt Féeor% ct the daughl:er prln%:e egﬂrguﬂ:g% r% tQE‘t tth)e
locations or at two levels relative to the mating edge of
the board. Often, the different terminals are in an

alternating arrangement along the Ilength of the card-

_!n'the

receiving slot in the connector housing and may be in two
rows along opposite sides of the slot. Still, continuing
problems arise in the fabrication of such high density
terminals.

For instance, it is known to fabricate separate
elongated strips of electrical terminals of different
shapes. In other words, it is known to fabricate stamped
and - formed electrical terminals from elongate strips of
conductive sheet metal material. Therefore, if two
different shapes of terminals are used in an elongate edge
connector, two strips of electrical terminals of two
different shapes may be employed. However, this
methodology involves high fabrication costs, including the
use of excessive sheet metal material as well as additional
insertion steps for inserting the terminals into a
connector housing.

Another known approach in fabricating elongate
strips of electrical terminals for use in edge connectors
has been to fabricate a single elongate strip having two
types of terminals alternating therealong. However, the
use of a single, hybrid elongate strip having two types of
terminals makes it difficult to decrease the spacing
between the terminals along the strip.

The problems outlined above are  further
complicated when certain features, parameters or
characteristics are desired to be incorporated in the array
of terminals along the edge card slot. For instance, it
may be desirable to provide all of the terminals with equal
electrical path lengths regardless of the particular shape
of the terminals. It usually is desirable for the tips of



tail portions 64 of termnals 58a and the tips 74a of tail portions 74 of
termnals 38b all substantially lie in a common pl ane generally parallel to

the nother board 29. In use, all of the tails will be inserted into holes
in the nother board and, generally, the cirguit traces on the nother board
are generally coplanar. It is desirable to have the electrical paths

t hrough bot h shelpestailtpenthans e8aadhdofshee termigadls itendpengengnaldy

still having theopeimaral s epgagdesd hﬁa90rﬁé‘CHeQ9;§!§b§Qa £6d ndlie (EhS tja)ll
al ong edge 26 of printed cwglslt bogrd’ .28 at two djfferent_I|evels,

descri bed abovdPCrFioRgnObe tage toatdnalsh HAIIaxas ot 8kbl SFSFeFH’PnaH%”%Ba
engage cont act @Bdﬁgmmeﬁgﬂhféﬁrﬂm ¢t cidni i @xdat t2e diriores skd & e

Lormmars 90 B0 05T (A ARERAR ) BORRRLLYcoLr g ! SRS ALY
on or in the mother printed circuit board.
The present invention is directed to various
novel concepts for fabricating electrical terminals for use
in edge connectors and which solve one or more of the

problems discussed above.

Summa of the Invention

An object, therefore, of the invention is to
provide improvements in the fabrication of electrical
terminals adapted to be inserted in a row or rows of
terminal-receiving passages in an edge card connector
housing. '

In the exemplary embodiment of the invention, the
elongate strip of electrical terminals includes a series of
terminals joined by a carrier strip and including
alternating first and second shapes of terminals. The
first shape of terminal includes a generally planar base
portion having a retention section for mounting the
terminal in a respective one of the terminal-receiving
passages. A tail portion projects from one end of the base
portion. A resilient spring arm having a contact portion
extends from a second opposite end of the base portion.
The second shape of terminal also includes a generally
planar base portion havihg a retention section for mounting
the terminal in a respective one of the terminal-receiving
passages, a tail projecting from one end of the base
portion, and a resilient spring arm having a contact
portion extending from an opposite end of the base portion.
The spring arm of the second shape of terminal includes a
section offset laterally of the base portion thereof. The
carrier strip joins the alternating first and second shapes
of terminals at the base portions of the terminals of the

REPLACEMENT SHEET
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Al t hough the contact sections 76e of termnals 58b are closer vertically to
not her board 29 than the contact sections 66b of term nals 58b, the

el ectrical paths through the term nals between the contact sections and the
tips of the tails are substantially equal. 4 _In addition, the specific
shapes of the spring arns of termnals 58a and 58b provide for

substanti al | y stirstrshapenandortethenoffaetcsephdongoafatrel@prding anmse

spring arms havgr supst @dihfhd Vs S 4106 SEEdRY gidss, and are defl ected equal
anounts. REPLACENENT SHEET

As disclosed herein, the tips of the tail
portions of the first and second shapes of terminals are
generally coplanar. The contact portions of the terminals
of the first shape extend a greater vertical distance from
the plane of the tips than the contact portions of the
terminals of the second shape. In addition; the electrical
paths of the first and second shapes of terminals from the
plane of the tips of the tail portions to the contact
portions of the terminals are of substantially equal
lengths.

The invention also contemplates the use of a
second carrier strip joining the tips of the tail portions
of at least some of the terminals. As disclosed herein,
the second carrier strip Jjoins the tips of the tail
portions of only the terminals of the first shape.
Therefore, the tail portions of the terminals of the second
shape can be formed independent of the terminals of the
first shape.

Lastly, the invention contemplates a
corresponding method of fabricating a strip of electrical
terminals. The method includes the steps of providing an
elongate strip of electrically conductive sheet metal
material. The strip is stamped to produce a series of
terminals comprising alternating first and second shapes of
terminals with base portions having retention sections
adapted to be inserted into a row of terminal-receiving
passages in a connector housing. A spring arm having a
contact portion extends from a first end of the base
portion, and a tail portion extends from a second opposite
end of the base portion. A carrier strip joins all of the.
terminals intermediate opposite ends thereof. Tips of the
tail portions of the second shape of terminals are located
further from said carrier strip than tips of the first
shape of terminals. The method contemplates that this
stamped strip then be formed by bending the second shape of
terminals to offset the retention section and a portion of

REPLACEMENT SHEET
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During assenbly, the termnals 58a and 58b are inserted into

their respective cavities 38a and 38b fromthe bottomor term nating face

22a of the
respective
portion 44
and 38b.

until they
card 28 is

housing. As the terminals enter their respective cavities, their
contact section 66b and 76e initbally contact the tapered | ower
of center reinforcing rib 42 that separates the two cavities 38a
The thantepringainihacoihnatealdy af dhengetention @eatiilons?

posits onetl s TR TRpe' 57 IRMIEIEIT 1 POgBFTen, et

contact arns 6PFkLms otherecf ot Bhat nehe tipg ofnghesgpil popfiocasyadfi ng

this tool,

t eoth shapes of terminals are generally coplanar.
Other objects, features and advantages of the
invention will be apparent from the following detailed
description taken in connection with the accompanying draw-

ings.
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REPLACEMENT SHEET
general ly vertical upper arns 66d and 76h of the two term nalj{s fareproperty
positioned so that they will slide behind their respective pnelogggqﬁyyqb$f
56 and 50. As the termnals are inserted into their

cavities, their respective cutoffs 68 and 78 enter recesses 52
Si nce the dlstance betmeen the recesses 52 |n the transversefwal | s 40 on

opposite sides Bifig S 7 e Wi dt h acr ossTTutoffs—66;
the cutoffs 68 do not bi N OTE &%%thﬁ%ﬁﬁ@%@&h%iéﬁ%&é?& ieved
Li kew se, the distance between transvers recesses 46 1 arger
than the di st arfe@ ke msstel @rer pet7oxbht whthiprreigetasity %?@Qj@ml% nd

or engage the W@ﬂ'élaiméhe @ﬂéﬂiﬁvhﬂtﬂdﬂmlﬂ%?é%ﬁéf"hfihtBESS%@GEGts and
termnals 58b. the firs tegg1nal is inserted q;o its final

posi tion, ret en‘i}l‘%rﬁ‘%‘éﬁﬂq‘?ﬁﬁ%f ereof, may be best understood by reference
to the following description taken in conjunction with the

accompanying drawings, in which like reference numerals
identify like elements in the figures and in which:

FIGURE 1 is a perspective view of an electrical
connector for incorporating electrical terminals fabricated
according to the invention, in conjunction with ' a
fragmented depiction of an edge of a printed circuit board -
insertable into the connector;

FIGURE 2 is a fragmented front elevational view
of the connector housing;

FIGURE 3 is a fragmented top plan view of the
connector housing of Figure 2;

FIGURE 4 is a fragmented bottom plan view of the
connector housing of Figure 2;

FIGURE 5 is an enlarged vertical section taken
generally along line 5-5 of Figure 1;

FIGURE 6 is a view similar to that of Figure 5,
but with the terminals removed;

FIGURE 7 is a vertical section through the
housing similar to Figure 6, but of an adjacent pair of
terminal-receiving cavities;

FIGURES 8 and 9 are side elevational and plan
views, respectively, of one of the two different shapes of
terminals;

FIGURES 10 and 11 are side elevational and plan
views, respectively, of the second shape of terminals;

FIGURE 12 is a fragmented perspective view of an
elongate strip of electrical terminals still interconnected
by the main carrier strip and the mid-carrier strip;

FIGURE 13 is a plan view of the elongate strip of
terminals after just the stamping step and prior to being
formed into the configuration of Figure 12;



ME
I ncl udi ng barbs 62a, are press-fit into outer retention slot 5 R .LAFEa)NT SHEET
During such insertion, the barbs 62a skive or dig into the sid |1's of
the slot 54 to retain the termnal wthin the housing. Lil k vvltséSEPm
during insertion of second term nal 58b, thg retention section}73
i ncl udi ng barbs 72a, are press-fit into inner retention slot 4§.
such insertion, the barbsFYGERE| dd skéve oplang viievwo ¢fie tdiedes
48 to retain t 8 usy e H gure 12 shows

HECT PErp Dn HCPRAlE 29 Shlh in migure

the different shapes o tern1n tlon and_as

REPLACEMENT SHEEllongate strip of terminals in Figure 14;
FIGURES 16A-16C are schematic illustrations of
processes during the fabrication and subsequent use of the

elongate strip of terminals;

FIGURE 17 is an enlarged vertical section similar
to Figure 5 showing an alternate embodiment of the
connector housing;

FIGURE 18 is an enlarged fragmented bottom plan
view of a portion of the connector housing showing a
plurality of terminal receiving cavities and one cavity
modified as shown in Figure 17;

FIGURE 19 is an enlarged vertical section similar
to Figure 5 showing still another alternate embodiment of
the connector housing; and

FIGURE 20 is an enlarged vertical section taken
generally along line 20-20 of Figure 4.
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general |y designated 81. First and second term nals 58a and 58b}

stanped and formed elongate strip of electrical tern] RAPLACEMENT sm

respectively, alternate |lengthwi se of elongate strip 81. The serifs| o
023 SEP 1997

alternating termnals are joined by a md-cérrier strip 82 and afs
carrier strip 84. Stl|| referrlng to Flgure 12, m d-carri'ef—st+ip

82 joins first 4 at e P ERfe & gnt at] t he base

portions 60 of the f'rSt ﬁ f@%ﬂﬁﬁé @@ KE"EEJW&ﬂﬁﬁtlﬂ*§réﬁ%€£‘HE%&@%J‘Eh&'“f -

spring

first to Figures 1-4, an elongated electrical connector,
generally designated 20, of the edge card type is shown.
The connector is typical of this type of electrical
connector in that it includes a unitarily molded, elongate
housing 22 defining a board-mounting or terminating face
22a and a board-receiving face 22b. The board-receiving
face 22b includes an elongate receptacle or card slot 24
for receiving a mating edge 26 of a printed circuit board
28. A plurality of terminals (described hereinafter) are
spaced along both sides of slot 24 for engaging contact
pads 30a and 30b adjacent mating edge 26 on both sides of
printed circuit board 28. It can:-be seen that contact pads
30a and 30b are in two rows, with the row of contact pads
30b being closer to edge 26 than the row of contact pads
30a. Bach of the rows 30a and 30b is generally parallel to
mating edge 26. Lastly, a polarizing rib 32 spans slot 24
for insertion into a polarizing notch 34 in edge 26 of the
printed circuit board to ensure the board is properly
oriented endwise within the slot relative to the elongate
connector.

In many applications, edge card connectors, such
as connector 20, are mounted on a second printed circuit
board. The mating circuit board 28 commonly is called the
"daughter" board, and the board 29 (Fig. 5) to which the
connector is mounted commonly is called the "mother" board.
Connector 20 is of this type and includes three boardlocks
35 for insertion into appropriate mounting holes in the
mother board. A plurality of standoffs 36 project
downwardly £from board-mounting face 22a of housing 22 a
predetermined distance to space the housing from the mother
board upon placement thereon.

Figures 1 and 3 best show'that elongate housing
22 of connector 20 has two rows of terminal-receiving
cavities or passages extending lengthwise of the housing
generally parallel to the longitudinal axis of the housing,
one on each of opposite sides of card slot 24. Each row
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arm 76 of the second termnals 58b. This md-carrier strip 82ffacilitates
forming of the lower portion of second term nals 58b, as descfi be®3 SEP 1997

greater detail bel ow Second carrier strip 84 is usg¢dlin a
conventional manner to index the strip of trm nals through a proprlate
processing machines. To that end, carrier strip 84 inglude

plurality of i rigex G 2 BB TmAl I memi g, ahdifferent iy s 1b‘§t
dude e thelifd 1y shaped d
noted that cardl@rsstsid c§f‘1&f‘é§r§€§n§ﬁas 8Bl Y @ht S&H@Eh?ﬂ O'Eﬁ% %

ta|I portions of the term nals, nane ta| portions _64 o first

terninal s 58a. Wwithin one F'T%r%rel?fsﬁrﬁﬁﬁs BtV hich f het Qﬁhﬁﬁ tﬂ‘?@’ wet kE& of
fabricating el cumiamcsérbét%ehﬂamgak?éntof categiebcal Aer @ naésubSp 2adns8b

E{;gL Eg"faLFL qgh te @%a has ap§1££g¥ég£ly ﬁ%géé;gzégHaM%av1ty'58b

on both 51des of it within its row and as well as an
additional second cavity 38b laterally across card slot 24
in the other row of cavities.

More particularly, referring to Figures 5-7 in
conjunction with Figures 1-4, housing 22 includes a series
of the pairs of first and second cavities 38a and 38b with
one pair of the cavities shown in each of Figures 5, 6 and
7. Figures 5 and 6 show first cavity 38a on the left-hand
side of slot 24 with second cavity 38b on the right-hand
side of the slot. Conversely, Figure 7 shows one of the
first cavities 38a on the right-hand side of slot 24,
whereas second cavity 38b is shown on the left-hand side of
the slot. These depictions in the drawings illustrate that
the first and second cavities 38a and 38b alternate
lengthwise of the connector housing on opposite sides of
the slot. All of the adjacent cavities in each row thereof
are separated lengthwise along the housing by transverse
walls 40.

Still referring to Figures 5-7, a reinforcing rib
42 is disposed in the lower half of the housing separating
the two cavities 38a and 38b in each pair thereof. The
reinforcing ribs 42 not only separate the cavities, but
also span the cavities and are integrally molded between
transverse walls 40 to provide support for the walls and
allow the walls to be molded as thin as possible, thereby
enhancing the high density nature of the connector. All of
the reinforcing ribs between adjacent cavities 38a and 38b
are located along a longitudinal centerline "C" of housing
22 (Fig. 3) immediately below slot 24 as can be seen by
comparing Figures 6 and 7. Lastly, each reinforcing rib 42
is tapered, as at 44, at its bottom end to provide a
camming surface for engaging the terminals and assisting
during insertion of the terminals into first and second
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stanped of sheet netal material. The flat outline of tefqmfnals 58a an
58b can be seen in Figure 13, before the termnals are fo d’Zﬁ@EP‘“Wﬂe
termnals alternating along the elongate strip and joinedjby md-carrier

strip 82 and second carrier strip 84. This Mmew clearly sho

second carrier strip is joined to the tips™4a of tail poftions 64 of only

the first shapecavitiesi3iga arkBasblhas debowibedchgosinafisen
bel ow t he nid-qgérbgh §£§i&hé%%é

relative to the second carrier s

o8Byttt 0,047 FL g pREER

el ongate strip Walbitwiguet figngtiemsit has been fully fornmed. In essence,
Figures 14 and 15 corresppgent Osddhdelc3RAEY V8s¥l eYheiudbsUrdn 12nildkged

recess 46 and an inner press-fit terminal retention slot 48
in each of its transverse walls 40, as well as an upper
preloading wall 50, all for different purposes in
cooperating with a respective terminal inserted into the
cavity. Similarly, each cavity 38a includes an enlarged
recess 52 and an outer press-fit terminal retention slot 54
in its transverse walls 40, as well as a preloading wall
56, again for cooperating with a vrespective terminal
inserted into the cavity. It can be seen that preloading
wall 56 of cavity 38a is shorter than preloading wall 50 of
cavity 38b.

A plurality of retention bosses 57 are molded
integrally with housing 22 in alignment with terminal-
receiving cavities 38b whereby the cavities extend through
the retention bosses. Actually, the retention bosses are
"split" portions of housing 22 projecting downwardly from
transverse walls 40 on opposite sides of terminal-receiving
cavities 38b adjacent the lower portions of the retention
sections of the terminals received in the cavities as
described below. As best seen in Figure 5, the standoffs
36 extend downward from board-mounting face 22a of housing
22 slightly further than retention bosses 57 extend
downward. As a result, the retention bosses will not
contact printed circuit board 29 when the connector 20 is
mounted thereon.

As shown in Figures 4 and 20, a recess 39 is
located adjacent the opposite ends of the rows of terminal
receiving cavities 38a and 38b. In addition, a pair of
recesses 39 are located on opposite sides of center
boardlock 35c¢ which is aligned with and positioned below
polarizing rib 32. These recesses 39 extend laterally from
the longitudinal axis of the housing at least as far as the
terminal receiving cavities 38a and 38b, and preferably
slightly further. 1In the vertical direction, they extend
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processes to define the configurations of spring contact ppri}i
term nals 58a and spring contact portion 76 of term nals 5Bb a?qhgﬁfp§§7

base 70 and tail 74 of term nals 58b. Figurk 15 clearly shpwe-how-the-
forming of terminals 58b is effective to brfing the tips 74h of tai
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portions 64 of é@r'ﬂ&al éxééﬂd Iﬂlzetﬁ%q'pcﬁoagagreceiving face 22b of the
housing. These recesses 39 provide additional flexibility
to the plastic housing at the inner and outer press-fit
slots 48 and 54 adjacent the ends of the housing and the
center boardlock 35c in order to reduce the likelihood of
cracking of the housing. In addition, they also reduce
shrinkage of the plastic.
Generally, electrical connector 20 includes a

series of simple cantilevered beam terminals along each
side of slot 24. The terminals of such series include
first and second shapes, generally designated 58a and 58b,
respectively, that are inserted into cavities 38a and 38b,
respectively, in the direction of arrows "A" (Fig. 5).
More particularly, referring to Figures 8 and 9
in conjunction with Figure 5, first terminal 58a insertable
into a respective one of the cavities 38a includes a
generally planar base portion 60 having a retention section
62 with outwardly projecting barbs 62a (Fig. 9) on opposite
side edges thereof. A tail portion 64 projects from one
end 60a of base portion 60 and includes a tapered tip 64a.
A resilient spring arm or beam 66 extends from a second,
opposite end 60b of the base portion at approximately a 24°
angle thereto. The spring arm includes a first generally
straight section 66a that extends up to an inwardly bowed
contact section 66b, which projects into slot 24 as best
seen in PFigure 5. Although difficult to see in the
drawings, straight section 66a is tapered so it is widest
adjacent base 60 and narrowest adjacent contact section
66b. This reduces stress concentrations in the arm 66. A
relatively steep lead-in section 66c is positioned above
contact section 66b with a generally vertical upper arm
gsection 66d adjacent the end of arm 66. A generally
arcuate transition section 66e extends between lead-in
section 66c¢ and upper arm section 66d in order to permit
the lead-in section to have its desired angle relative to
vertical to provide a low insertion force yet position
upper arm section 66d generally vertically to engage
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coined or chamfered to prevent stubbi
terminal 58a into cavity 38a during the assembly process.

Finally, Figure 9 shows a pair of protrusions 68
at opposite side edges adjacent second end 60b of base
portion 60 which are the result of severing the terminal
from a mid-carrier strip 82 (described hereinafter). 1In
essence, these protrusions comprise cutoffs of the carrier
strip. When each terminal 58a is inserted into its
respective cavity 38a, cutoffs 68 are aligned with enlarged
recesses 52. The recesses are sufficiently large and deep
enough to prevent any interference with the cutoffs and to
allow free movement during insertion of the terminal into
the housing in the area of the cutoffs.

Referring to PFigures 10 and 11 in conjunction
with Figure 5, each of the second terminals 58b includes a
generally planar base portion 70 having a retention section
72 which includes barbs 72a at opposite side edges thereof.
A tail portion 74 projects from one end 70a of base portion
70 and includes a tapered tip 74a. A resilient spring arm
or beam extends from a second, opposite end 70b of the base
portion 70. The spring arm 76 includes a generally
horizontal first section 76a extending from the base at
approximately a 90° angle thereto and leads to a generally
vertical second section 76b with an arcuate lower
transition section 76c therebetween. A generally straight
third section 76d extends from vertical section 76b at
approximately a 38° angle thereto and ends in an inwardly
bowed contact section 76e. Although difficult to see, such
third section is tapered to reduce stress concentrations
within the beam. A relatively steep lead-in section 76f
extends away from contact section 76e where it intersects
with an arcuate upper transition section 76g. As best seen
in Figure 5, lead-in section 76f extends from slot 24
slightly into cavity 38b to ensure that the edge 26 of card
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terminal 58b into cavity 38b during the assembly process.

Somewhat similar to first terminal 58a, each
second terminal 58b also includes mid-carrier cutoffs 78
which become located between enlarged recesses 46 of the
respective cavity. The recesses 46 are sufficiently large
and deep to allow for free movement of horizontal section
76a and vertical section 76b relative to the housing both
during insertion of the terxrminal into the housing as well
as operatively when fully inserted therein and a daughter
printed circuit board 28 is inserted into slot 24.

In comparing Figures 6 and 7, it can be seen that
housing 22 has side walls 22c¢c and 22d bounding the outsides
of cavities 38a and 38b. Since the cavities 38a and 38b
alternate along the length of housing 22, the thickness of
side walls 22¢c and 22d also alternate along the length of
the housing. The thicker portion of the side walls 22c and
22d is designated 80a and associated with cavity 38a while
the thinner portion is designated 80b and associated with
cavity 38b. The thickened portion 80a of the side wall
provides additional support for transverse walls 40 of
cavity 38a as the retention section of terminal 58a is
press-fit into slots 54 in the transverse walls. In fact,
it can be seen in Figures 6 and 7 that press-fit slots 54
are located immediately adjacent the thickened portions 80a
of the side walls. As such, it can be seen in Figure 5
that base 60 of first terminal 58a is next to and supported
by the thicker portion 80a of the side wall on one side.
This assists in preventing movement of any portion of the
terminal except spring arm 66.

Figures 17 and 18 show an alternate embodiment
wherein a modified first cavity 38a’ 'extends slightly
further into sidewall 22c as compared to an unmodified
first cavity 38a. This provides additional flexibility at
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extension 59’ of cavity 38a’ can best be seen in Figure 18
wherein a second cavity 38b is shown between a modified
first cavity 38a’ and an unmodified first cavity 38a. The
width of the extension 59’ between transverse walls 40 is
less than the width of the main portion of cavity 38a’. 1In
the alternative, as shown in Figure 19, the extension 59’
could be widened so that the width between the transverse
walls 40 is uniform throughout cavity 38a’’, including
extension 59'°'. In either case, since the width of the
extension 59'' is still less than the distance across
cutoffs 68, terminal 58a is still supported along base 60
to prevent outward deflection thereof.

It can be seen in Figure 5 that the tips 64a of
tail portions 64 of terminals 58a and the tips 74a of tail
portions 74 of terminals 38b all substantially lie in a
common plane generally parallel to the mother board 29. 1In
use, all of the tails will be inserted into holes in the
mother board and, generally, the circuit traces on the
mother board are generally coplanar. It is desirable to
have the electrical paths through both shapes of terminals
58a and 58b be of equal lengths, while still having the
terminals engage the contact pads 30a and 30b (Fig. 1)
along edge 26 of printed circuit board 28 at two different
levels, as described above. It can be seen that contact
sections 66b of terminals 38a engage contact pads 30a at a
different level than contact sections 76e of terminals 58b.
This permits an increase in density of the terminals
without substantially increasing the insertion forces.
Although the contact sections 76e of terminals 58b are
closer vertically to mother board 29 than the contact
sections 66b of terminals 58b, the electrical paths through
the terminals between the contact sections and the tips of
the tails are substantially equal. In addition, the
specific shapes of the spring arms of terminals 58a and 58b
provide for substantially similar normal forces on contact
pads 30a and 30b since the spring arms have substantially
gsimilar spring rates and are deflected equal amounts.

REPLAGEMENT SHEET |




REPLACEMENT SHEET |

retention sections of termnals 58b to project downwardly bgl pWw botTom
boar d- mounting face 22a of the housing and still be surrounfe

sufficient plastic material of the housing to effect a retept onﬁ&ﬁgtpgz
for the term nals between the retention seqﬁions and the hols
result, a longer portion of termnals 58b My be used for the spring
cont act portions 76. Thi Dwwinee passesmhbye thel redimdoladsedd

No. 5,376, 175, jiasuackd aney cieil 99300 Uil diod meaésgﬁanssboffr;oh@he

present inventio course, 1t should be understood that, 1n spite o

di fferent shapdshefbatiom ey LHgeinatdmBaqeh@2a @f theahoysing.endensher
the contact pordd:tndDs it drritheof rébsﬁeéei% NG4-$i B s Sltllﬁatﬁmrb% ttl%

o UL - KPR 6 A TR T I S
lower portion 44 of center reinforcing rib 42 that
separates the two cavities 38a and 38b. The contact
sections 66b and 76e slide along the center rib 42 until
they reach slot 24. A tool (not shown) generally shaped
like edge card 28 is pbsitioned within slot 24 in order to
further deflect the contact arms 66 and 76 of the two
terminals 58a and 58b. By engaging this tool, the
generally vertical upper arms 66d and 76h of the two
terminals are properly positioned so that they will slide
behind their respective preloading walls 56 and 50.

As the terminals are inserted into their
respective cavities, their respective cutoffs 68 and 78
enter recesses 52 and 46. Since the distance between the
recesses 52 in the transverse walls 40 on opposite sides of
cavity 38a is greater than the width across cutoffs 68, the
cutoffs 68 do not bind or engage the recesses during
insertion. Likewise, the distance between transverse walls
40 at recesses 46 1is larger than the distance across
cutoffs 78 so that the cutoffs 78 also do not bind or
engage the walls of the recesses during insertion of the
second terminals 58b. As the first terminal 58a is
inserted into its final position, retention section 62,
including barbs 62a, are press-fit into outer retention
slot 54 (Fig. 6). During such insexrtion, the barbs 62a
skive or dig into the side walls of the slot 54 to retain
the terminal within the housing. Likewise, during
insertion of second terminal 58b, the retention section 72,
including barbs 72a, are press-fit into inner retention
slot 48. During such insertion, the barbs 72a also skive
or dig into the side walls of slot 48 to retain the
terminal 58b within the housing.

Figure 12 shows the different shapes of terminals
58a and 58b after fabrication and as integral components of
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strip 84. '
Still referring to Figure 12, mid-carrier strip

82 Jjoins first and second terminals 58a and 58b,
respectively, at the base portions 60 of the first
terminals 58a and the vertical sections 76b of the spring
arm 76 of the second terminals 58b. This mid-carrier strip
82 facilitates forming of the lower portion of second
terminals 58b, as described in greater detail below.

Second carrier strip 84 is used in a conventional
manner to index the strip of terminals through appropriate
processing machines. To that end, carrier strip 84
includes a plurality of indexing holes 86 as is known in
the art. It should be noted that carrier strip 84
interconnects only alternating ones of the tail portions of
the terminals, namely, tail portions 64 of each of first
terminals 58a.

Figure 13 shows the stamping step in the method
of fabricating elongate strip 81 (Fig. 12) of electrical
terminals 58a and 58b prior to forming such terminals. 1In
particular, Figure 13 shows a flat blank "B" which has been
stamped of sheet metal material. The flat outline of
terminals 58a and 58b can be seen in Figure 13, before the
terminals are formed, and with the terminals alternating
along the elongate strip and joined by mid-carrier strip 82
and second carrier strip 84. This view clearly shows how
the second carrier strip is joined to the tips 64a of tail
portions 64 of only the first shape of terminals 58a. This
allows the portions of terminals 58b below the mid-carrier
strip 82 to move freely during the forming operation
relative to the second carrier strip 84.

Figure 14 shows the elongate strip 81 of Figure
13 after it has been fully formed. 1In essence, Figures 14
and 15 correspond to the perspective view of Figure 12. 1In
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strip may be unwound at its final destination for insertinglUernmnals 583 .
and 58b particular, blank "B" (Fig. 13) is shaped by appropriate

forming processes to define the configurations of spring
contact portion 66 of terminals 58a and spring contact
portion 76 of terminals 58b as well as base 70 and tail 74
of terminals 58b. Figure 15 clearly shows how the forming
of terminals 58b is effective to bring the tips 74a of tail
portions 74 into substantially the same plane as the tips
64a of tail portions 64 of terminals 58b. In essence, the
vertical distance that tail portions 74 of terminals 58b
extend from mid-carrier strip 82 has been shortened because
the portions of terminals 58b below the mid-carrier strip
are formed relative to second carrier strip 84. Figures 12
and 15 clearly show how this forming step is effective to
move retention sections 72 and tail portions 74 of
terminals 58b out of the plane of retention sections 62 and
tail portions 64 of terminals 58a.

Prior to ingerting the terminals into their
respective cavities 38a and 38b, mid-carrier strip 82 is
severed. This severing step creates cutoffs 68 and 78.
Rather than having to perform a relatively expensive
"deburring" process to remove cutoffs 68 and 78, the
recesses 46 and 52 of the housing 22 are dimensioned so
that recesses 46 and 52 freely accept the protruding
cutoffs whereby the cutoffs do not interfere with either
insertion of the terminals into their respective cavities
or movement of spring contact portion 76 of terminals 58b
once they are fully inserted. Eventually, either prior to
or after insertion of the terminals into their respective
cavities, main carrier strip 84 is severed, as at 90 in
Figure 14, to remove the carrier strip from terminals 58a.

As stated above, retention bosses 57 are molded
integrally with housing 22 in alignment with terminal-
receliving passages 38b, and the retention bosses actually
are "split" portions of housing 22 on opposite sides of
terminal-receiving cavities 38b adjacent lower portions of
retention sections 72 of terminals 58b. In other words, in
order to minimize the vertical amount of housing above
board-mounting face 22a utilized to retain terminals 58b
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beam 76 of the terminal 58b), retention bosses 57 extend
downward below board-mounting face 22a in order to provide
additional material to retain the terminals within the
housing. At least portions of the retention sections of
terminals 58b may be located in the passages through
"gsplit" retention bosses 57. 1In essence, this enables the
retention sections of terminals 58b to project downwardly
below bottom board-mounting face 22a of the housing and
still be surrounded by sufficient plastic material of the
housing to effect a retention fuhction for the terminals
between the retention sections and the housing. As a
result, a longer portion of terminals 58b may be used for
the spring contact portions 76. This concept is more fully
disclosed in U.S. Patent No. 5,378,175, issued January 3,
1995 and assigned to the assignee of the present invention.
Of course, it should be understood that, in spite of the
different shapes of terminals 58a and 58b, the electrical
path lengths from the contact portions to the tails of the
terminals are substantially the same.

Lastly, Figures 16A-16B show how elongate strip
81 of terminals 58a and 58b (shown in Figures 12, 14 and
15) comprise an article of manufacture for subsequent
operations and/or use. In particular, Figure 16A shows
strip 81 leaving a die 92 after the final step of stamping
and forming the strip into the configuration of Figure 12.
The strip is wound onto a reel 94 in the direction of arrow
"B" for subsequent processing steps. Figure 16B shows
strip 80 being wound off of reel 94 in the direction of
arrow "C" to a plating station 96 whereat certain portioms,
such as the contact sections of the terminals, are plated
with highly conductive material, such as gold. The plated
strip then is fed in the direction of arrow "D" onto a
second reel 98. This plating operation normally takes
place at a different location than the stamping and forming
operations as represented by die 92 in Figure 16A. In
fact, the plating operation may take place in different
buildings from the stamping and forming operations. Reel
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98, with plated strip 81 wound thereon, then may be shipped
to a further location as indicated by Figure 16C where the
strip is unwound from reel 98 in the direction of arrow "EY
for further use. For instance, the strip may be unwound at
its final destination for inserting terminals 58a and 58b
into connector housing 22 of connector 20, as described

above.
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1. An elongate strip of conductive electrical term nals adapted to be
inserted into a row of term nal- receiving passages in a connector housing,

conpri si ng: a series of three-dinensional, stanped and forned
termnals joined by a carrier strip and incdading alternat- ing first and
second shapes of term nals; t he fivvst shape of term nal including

a general ly planar base pbttwbhlhbei ngdarsebedt thatsebei anveoat ionumtaEynge he
termnal in a r&ﬁﬂ@?iéaeir&)’l?tﬁ%r gﬁ)‘aec{:]ﬁrib@ 2Rl msCEEL LAY Mg{y.@rérﬁ'éhe
portion projecting fromone end of the baSe portion, an resifient spring
arm havi ng a cofPaEit pem isntsaknghagackeniahieppddierecdnd oFhehdusagant

portion; exahpPeseaRdembaaemeht e Bhegkrbel UdirBd ta FRNIGHL dranar

base portion haylng i retention seclion for nDuntlgg the term,nal, in a

respective one Bf 4 respects as illustrative and not restrictive, and
the invention is not to be limited to the details given

herein.
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receiving passages in a connector housing, comprising:

a series of three-dimensional, stamped and formed
terminals joined by a carrier strip and including alternat-~
ing first and second shapes of terminals;

the first shape of terminal including a generally
planar base portion having a retention section for mounting
the terminal in a respective one of the terminal-receiving
passages, a tail portion projecting from one end of the
base portion, and a resilient spring arm having a contact
portion extending from an opposite end of the base portion;

the second shape of terminal including a
generally planar base portion having a retention section
for mounting the terminal in a respective one of the
terminal-receiving passages, a tail portion projecting from
one end of the base portion, and a resilient spring arm
having a contact portion extending from an opposite end of
the base portion, the spring arm of the second shape of
terminal including a section offset laterally of the base
portion thereof; and

the carrier strip joining the alternating first
and second shapes of terminals at the base portions of the
terminals of the first shape and at the offset sections of
the spring arms of the terminals of the second shape.

2. The elongate strip of electrical terminals as
set forth in claim 1 wherein tips of said tail portions of
the first and second shapes of terminals are generally
coplanar, and the contact portions of the terminals of the
first shape extend a greater distance from the plane of
said tips than the contact portions of the terminals of the
second shape.

3. The elongate strip of electrical terminals as
set forth in claim 2 wherein electrical paths of the first
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paths of the first
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to their respective contact portions are substantially
equal.

4. The elongate strip of electrical terminals as
set forth in claim 1 wherein tips of said tail portions of
the first and second shapes of terminals are generally
coplanar, and electrical paths of the first and second
shapes of terminals from the plane of said tips to the
contact portions of the terminals are of substantially
equal lengths.

5. The elongate strip of electrical terminals as
gset forth in claim 1, including a second carrier strip
joining tips of the tail portions of at least some of said
terminals.

6. The elongate strip of electrical terminals as
get forth in claim 5 wherein said second carrier strip
joins the tips of the tail portions of only the terminals
of said first shape.

7. An elongate strip of electrical terminals
adapted to be inserted into a row of terminal-receiving
passages in a connector housing, comprising:

a series of alternating first and second shapes
of three-dimensional, stamped and formed terminals
extending generally along a longitudinal axis of said
strip, each terminal having an end;

a first carrier strip joining the ends of only
said first shape of terminals, whereby the ends of said
second shape of terminals are deformable independent of the
terminals of the first shape; and

a second mid-carrier strip extending in opposite
directions from each of said first shape of terminals
generally parallel to said axis for supporting terminals of
said second shape on opposite sides of each of said first
shape of terminals.
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end, tips of the tail ends of the first and second shapes
of terminals being generally coplanar.

9. The elongate strip of electrical terminals as
set forth in claim 8 wherein a contact portion on the
spring contact end of said first shape of terminals extends
a greater distance from the plane of said tips than a
contact portion on the spring contact end of the second
shape of terminals.

10. The elongate strip of electrical terminals
as set forth in claim 9 wherein the electrical paths of the
first and second shapes of terminals from the plane of said
tips to the contact portions on said spring contact ends of
the terminals are of substantially equal lengths.

11. An elongate strip of electrical terminals
adapted to be inserted into a row of terminal-receiving
passages in a connector housing, comprising:

a series of three-dimensional, stamped and formed
terminals joined by a carrier strip and including altermnat-
ing first and second shapes of terminals;

the first shape of terminals including a
generally planar base portion having a retention section
for mounting the terminal in a respective one of the
terminal-receiving passages, a deflectable sgpring arm
having a contact portion extending from one end of the base
portion, and a tail portion extending from an opposite end
of the base portion;

the second shape of terminals including a
generally planar base portion having a retention section
for mounting the terminal in a respective one of the
terminal-receiving passages, a deflectable spring arm
having a contact portion extending from one end of the base
portion, and a tail portion extending from an opposite end



5. The elongate strip of electrical termnals as set forth in claiml,

I ncl udi ng a second Ctﬂﬂlﬁmnﬂ""m,”ﬂml ng tips of the tail portions of at
| east some of said t 6. The elongate strip of
electrical ternminals as Set"fdrth ih cl ai mZ# wherein said second carrier

strip joins the tips of the tail portions of only the termnals of said
first shape. of the basg partdiamghhe seteptirnesectionand digdlhgortion

adapted to be igseyiedsdfbid BhNe Wr HIMNB TS 8Bing MEfset laterally of

the retention section and tail portion of the first type of
terminals by a portion of the spring arm of the second
shape of terminal;

the carrier strip joining the first and second
shapes of terminals at points between the retention
sections and tips of the spring arms thereof; and

tips of the tail portions of the first and second
shapes of terminals being generally coplanar.

12. The elongate strip of electrical terminals
as set forth in claim 11 wherein the contact portions of
the terminals of the first shape extend a greater distance
from the plane of said tips of the coplanar tail portions
than the contact portions of the terminals of the second
shape.

13. The elongate strip of electrical terminals
as set forth in claim 12 wherein the electrical paths of
the first and second shapes of terminals from the plane of
said tips of the coplanar tail portions to the contact
portions of the terminals are of substantially equal
lengths.
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REPLA“H\I“:NT SHEET |
passages in a connectetr—houstng,—conprisi ng: a serigs
alternating first and three di mensi onal , th
formed termnals ext: E mm&mgmumlal ong a | ongitudi nal aki rrggi§gg]§97
strip, each termnal 25a first carrier| stiip-j0ining

the ends of only said first shape of term nars, wher eby the ends of said
second shape of tern1na|slere ﬂhéoehabgatendepepdeﬁtedbcthd ] i :

the first shape; ?rgorth in c&%&?t{"qflmvgh {ﬁeéhétéigcﬁﬂﬁﬁﬂ' ggthg of

opposite dlrectlons m each of said |rst neral 'y

parallel to saitheudirstorand greendehanes msﬁ é:emmlml@ sfé”&!ihdihﬁ\@é@n&l of
opposi te sides gfigaehpal @i ghéi (Hp1dhrRe ©4il epBrBabhis to the contact

portions of the terminals are of substantially equal

lengths.

15. A method of fabricating a strip of
electrical terminals, comprising the steps of: .

providing an elongate strip of electrlcally
conductive sheet metal material;

stamping a blank from the strip to produce a
series of terminals comprising alternating first and second
terminals, each terminal including a base portion having a
retention section adapted to be inserted into one of a row
of terminal-receiving passages in a connector housing, a
resilient spring arm extending from a first end of the base
portion, and a tail portion extending from an opposite,
gecond end of the base portion, and a carrier strip joining
all of the terminals intermediate opposite ends thereof,
tips of the tail portions of the second terminals being
located further from said carrier strip than tips of the
tail portions of the first terminals; and

bending the second terminals to offset the
retention sections and a portion of the spring arms thereof
laterally of the retention sections of the first terminals
and to position the tail portions of the second terminals
so that said tips of the tail portions of both shapes of
terminals are generally coplanar.

16. The method of claim 15 wherein said stamping
step includes stamping the elongate strip with a second
carrier strip joining tips of the tail portions of only the
first terminals.

17. The method of claim 15, including forming
the terminals such that the contact portions of the first
terminals extend a greater distance from the plane of said



23 8. The elongate strip of electrical termnals as set forth
in claim7 wherein each said term nal includes opposite ends defined by a
spring contact end and a tail end, tips of the tail ends of the first and
second shapes of term nals being generally a®pl anar.

tips of the tail portions than the contact portions of the

second terminals.

_ 18. The method of <c¢laim 17 wherein the
electrical paths of the first and second terminals from the
plane of said tips to the contact portions of the terminals
are of substantially equal lengths.
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9. The elongate strip of electrical termnals as set forth in claim$8
wherein a contact portion on the spring contact end of said first shape of
term nals extends a greater distance fromthe plane of said tips than a
contact portion on the spring contact end @d7the second shape of termnals.
10. The el ongate strlp of electrlcal termmats as set forth in claim9
wherein the el ABSTRACT pOF WEHB{D ‘ E and second shapes of termnals

fromthe plane ﬁ;g& idnﬁ’sb% t%gﬂ&rm PCAL PORERATRARE S3ck SPEHAR CQHRAF!
ends of the termna y u ngt ns.

CONNECTORS

An elongate strip of electrical terminals adapted
to be inserted into a row of terminal-receiving passages in
connector housing is disclosed. The strip includes a
series of terminals joined by a mid-carrier strip and
includes alternating first and second terminals. The
terminals have base portions with retention sections
adapted to be inserted into the terminal-receiving
passages. Spring arms having contact portions extend fxrom
first ends of the base portions. Tail portions extend from
second, opposite ends of the base portions. The mid-
carrier strip 3joins the alternating first and second
terminals at the base portions of the first terminals and
at the spring arm of the second terminals. A second
carrier strip joins the tips of the tail portions of only
the first terminals so that the adjacent ends of the second
terminals can be formed independent of the first terminals.

FIG. 12 REPLACEMENT SHEET
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11. An elongate strip of electrical termnals adapted to be inserted into a
row of term nal -receiving passages in a connector housing, conprising:
a series of three-dinmensional, stanped and fornmed termnals joined by a
carrier strip and including alternat- ing first and second shapes of
term nal s; the first shape of termipals including a generally
pl anar base portion having a retention sectdon for nmounting the termnal in
a respective one of the ter/ﬁnfil'-—r_eFé\i Vi ng passages, a deflectable spring
arm having a contact_port jon, ext endi n@k\gm one end of the base portion,

';,-‘.from an d%o ite end of the base portion; -

ng a

and a tail portigfi endi #¢)
) %eneral l'y planar base portion

2y i ncl udi

the second shape WEBAr m Mk
having a retentiof B8t i onAZ)\
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3 2
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the retention section and tail portion of the first type of terminals by a

portion of the spring armof the second shape of term nal;
carrier strip joining the first and second shapes of term nals
between the retention sections and tips of the spring arns th
tips of the tail portions of the first and:_second shapes of t

general ly copl anar. T e‘l"onga stripgof. cprj cal
%g' n thp%’%&n—tﬁ:tjpﬁfﬁgn of the

: . . f
termnals as set forth in clalm%§
D0h t he—plane af

termnals of the first _shap;&aﬂ@ﬁ
said tips of the coplanar t UW ‘I‘ions of the
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termnals of the second 66e
66b




shape.

13. The el ongate strip of electrical
forth in claim1l2 wherein the electrical

termnals as set
paths of the first and second

shapes of termnals fromthe plane of said tips of the coplanar tai
portions to the contact portlons of the termnals are of substantially
equal

| engt hs.
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14.
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stanping a blank fromthe strip to produce a series of term nals conprising

alternating first and second term nals, each term na

I ncl udi ng a base

portion having a retention section adapted to be inserted into one of a row
housing, a resilient spring
rtion, and a tail portion
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and to position the tail portidns of the second termnals so that said tips

of the tail

portions of- both shapes of termnals are generally copl anar.

16. The method of claim 15 wherein said stanping step includes stanping the
el ongate strip with a second carrier strip joining tips of the tai
7 of claim

portions of only the first termnals.
15,
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26 tips of the tail portions than the contact portions of the secand

term nal s. 18. The nmethod of claim 17 VWGR@L'ACEMEW SHEET
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are of substantially equal | engths.
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