»

)

Européisches Patentamt

(E) 0’ European Patent Office @ Publication number: 0 008 221
Office européen des brevets ' A1

® EUROPEAN PATENT APPLICATION

@) Application number: 79301592.6 @ mczHOTR 13/193, HO1 R 13/11,

@ Date of filing: 06.08.79 ~H 01R 23/70

(G0 Priority: 07.08.78 US 931521 * | @ Applicant: E.l. du Pont de Nemours and Company,

1007 Market Street, Wilmington, Del. 19898 (US)

@ Date of publication of application: 20.02.80 @ inventor: Sitzler, Fred Christian, R.D. 3, Summer Drive,

Bulletin 80/4

@) Designated Contracting States: DE FR GB IT NL SE

Dilisburg, Pennsylvania 17019 (US)

G Representative: Leale, Robin George et al, FRANK B.

DEHN & CO. Imperial House 15-19 Kingsway, London
WC2B 6UZ (GB)

@ Electrical terminal and connector Incorporating the same.

& An elongate dual beam electrica! terminal and a con-
nector containing a plurality of such terminals. The ter-
minal (10) has a contact at each end. One contact (20) is
defined by a pair of longitudinally disposed beams (22)
with laterally opposed stand-off tabs (24) which preload
the beams to provide for low insertion force interconnec-
tion with pin contacts. The connector includes a terminal
housing (50) having a plurality of housing cavities (52) which
contain the dual beam contact terminals. For use in one
- such connector, the contacts of the terminals opposite
< the dual beam ends of the terminals are wire insulation dis-
placement contacts (28). The latter contacts protrude from
the housing cavities (52) for electrical interconnection with
W™ ‘insulated wires (100) carried on an insulation displacement
N contact block (70). The block is mated with the terminal
€\l housing (50), and a strain relief shroud (90) fits over the
block (70) and latches to the terminal housing to form the
Q assembled connector.
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"Electrical terminal and connector incorporating the same'

This invention relates to electrical terminals
incorporating elongate dual beam contacts, and to connectors
containing a plurality of such terminals for mating with pin
contacts.

Beam contacts have been widely used in applications
involving circuit board edge conmnectors and pin connectors.

In edge connector applications, many of the avéilable struc-
tures have involved the technique of preloading the beams for
the purpose of reducing circuit board insertion forces. For
example, U.S., Patent 3,464,054 to Mansfield discloses a connec-
tor block having contact members pretensioned against a wall
for reducing the force of inserting an insulative substrate
into an elongated chamnel.” In énother example, U.S. Patent
3,671,917 to Ammon discloses a commector housing in which
flanges on each of the terminals are held apart by an overhang-
ing lip portion so as to preload the terminals for receiving a
male pin contact.

The use of dual beams at one end of a terminal is dis-
closed in U.S, Patent 3,665,375 to Thoms, et al. Such
terminals, as shown in Figs. 1 and 2 therein, have been used
with edge board connectors.

In recent years there has been an increase in the
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sizes of pin fields in microcircuit applications, This has
given rise to a demand for reduced insertion forces in pin
connector technology. One usage involves integrally molded
elongate plastics ledges in the side walls of the connector
housing which preload dual beam terminals by spreading the
beams apart when the terminals are inserted into housing
cavities, A prime disadvantage of this system, however, is
that the beams are easily damaged by the plastic ledges
upon insertion into the cavities. In addition, the system
does not adequately allow for nonstandard pin position, Thus,
a poor contact is sometimes obtained when, because the
terminal is immobilized by the plastics ledges, the terminal
cannot accommodate an off-set or misaligned pin.

Accordingly the present invention provides an

elongate electrical terminal having a contact at each

~end, one of said contacts comprising a pair of

longitudinally disposed beams with laterally opposed

stand-off tabs for preloading said beams away from each

other.
In this manner, & low insertion force inter-connection

may be achieved between the beams and a male pin contact.
Preferably the tabs are symmetrically positioned

so that each one of two tabs on each beam butts against one

of two tabs on the opposing beam to hold the beams in a

preloaded position.
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The invention further provides a connector which
comprises a terminal housing having a plurality of terminal
cavities with elongate electrical terminals contained therein,
each said terminal having a contact at each end, one of said
contacts of each terminal comprising a pair of longitudinally
disposed beams with laterally opposed stand-off tabs which
preload the beams away from each other for low insertion
force inter-connection with a male contact.

In a preferred embodiment of such a connector each
terminal therein has an insulation displacement contact at the
end opposite the dual beam contact end. The insulation dis-~
placement contact portion of each terminal protrudes from its
respective terminal cavity for electrical interconmection with
an insulated wire. An insulation displacement contact block
mates with the terminal housing at the end of the housing
from which the insulation displacement contacts protrude. The
contact block has parallel slots extending laterally across
its mating surface adapted to hold insulated wires for inter-
connection with the protruding contacts. A strain relief
shroud fits over the insulation displacement contact block
and latches tothe terminal housing to complete the fully
assembled connector. In one end of the terminal housing are
apertures for receiving pins which extend from a male pin
field., Each aperture includes a lead-in area to one of
the cavities inside for pre-positioning a pin for interconnec-
tion with the dual beams of the terminal contained therein.

The advantages of this preferred conmector and its
corresponding terminal are numerous. Although the insulation
displacement end of the terminal is secured to a wire carried
on the insulation displacement contact block, the dual beam
end of the terminal is free to float within the housing

cavity. Thus compensation is automatically made for offset
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or misaligned pins in the pin field. The latter

mechanism also lowers the potential for damage to plated
contact surfaces of the beams which is often incurred as

a result of such off-positioned pins.

In addition, since each terminal contains
its own preloading feature, there is no necessity
for cooperaticn between the terminal and housing
projections or other housing parts. Hence, the
aforementioned damage experienced by inserting
beam terminals into cavities containing plastics
ledges is avoided. Moreover, pin surface con-
tamination is also avoided because the pins have
no plastic ledges to rub against. Thus, a more
reliable contact is achieved, particularly in
applications involving repeated withdrawals and
insertions.

Finally, more reliable manufacturing
conditions are also achieved, since only the terminal
tolerance must be controlled, rather than the
multiple tolerances of terminal and housing. 2s
a result, the space Dbetween the beams and
the commensurate preloading forces are closer
to desired values.

Some embodiments of the invention will now be des-
cribed by way of example and with reference to the accom-
panying drawings, in which:

Figure 1 is an elevation view of two terminals of
this invention attached to primary and secondary carrier
strips;

Figure 2 is a side view of one of the same terminals
after detachment from carrier strips;

Figures 3, 4, and 5 are alternate embodiments of

terminals of this invention; and '

Figure 6 is an exploded perspective view of a
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connector of this invention which contains a plurality of the

terminals of Figures 1 and 2,

One embodiment of the dual beam ter-
minal of this invention is depicted in Figures 1
and 2. 1In Figure 1, two of the terminals 10 are
shown attached to primary and secondary carrier
strips 12 and 14. The second carrier strip 14
is used for retention of rigidity during manufac-
turing and plating stebs to avoid bending the ter-
minals out of axial alignment. Figure 2 depicts
a side view of one of the terminals after detachment
from the carrier strips. The terminal is detached
at dotted lines 16 and 18 (Figure 1) by blanking.

The terminal is elongate and has a dual beam
contact 20 at one end and a contact 28 at the other end.

In this particular embodiment, contact 28 is an insulation
displacement contact. The contacts are separated by a meck
portion 25 which allows for flexure of the dual beam end

relative to the other end of the terminal 10 when used in a

connector of this invention. The dual beam contact is defined

by two opposing spring arms (alternately called beams) 22 which

are spaced apart for receiving a male pin contact, Laterally

oppcsed stand-off tabs 24 extend symmetrically from
the edges of each beam 22, one of the two tabs on one
beam butting against one of the tabs on the opposing
beam. The result is that the two beams 22 are spring
loaded toward each other, as so held by the tabs, to
present a preloaded contact for low insertion force
mating with a pin contact. For proper connection,

the tabs must spread the beams less than the width of
the pin contact to be inserted.

The terminal may be stamped from flat metal
sheets of copper nickel alloy, phosphor-bronze, or

other suitable electrical conductive material, formed
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into final shape by successive die steps, then plated
with nickel and/or gold (or other desired plating
metals). Preferably, the terminal remains attached to
the primary and secondary carrier strips throughout
both forming and plating steps.

Pre-lcading of the beams 22 is achieved
‘during manufacture. The beams extend from seg-
ment 26 of the terminal 10. After the stamping
but prior to forming, all elements of the ter-
minal 10, including the segment 26, the beams 22
and tabs 24 lie flat in the same plane. The tabs
24 are then bent inwardly 90°, and the beams 22
are bent inwardly 5 to 15° along dotted line 27
toward segment 26. Segment 26 is then formed
into a "U", during which the tabs 24 of respective
opposing beams come into contact and the beams 22
become elastically deformed, or, as described in
the art, pre-loaded.

By way of example, the contact 28 of terminal
10 may be either a second dual beam contact, a crimp
contact, or a wire wrap tail as shown in Figures 3,
4, and 5, respectively. Obviously, other useful
contacts are amenable as well. However, for use in one
form of comnector of this invention, a redundant insula-
tion displacement contact 28 is proVided. The in-
sulation displacement contact (IDC) contains bifur-
cated tines 30 designed to pierce through insulation
to make electrical contact with an insulated wire.
The tines 30 extend from a second U-shaped segment
32 of the terminal. The lattsr segment is con-
veniently formed into a U at the same time that

segment 26 is so formed. Locking detents 34

protrude from segment 32 for securing the terminal

in a connector housing cavity as explained hereinafter.
It will be noted that in the plane of Figure 1, the
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center line of the IDC contact 28 is slightly offset
from that of the dual beam contact 20. This con-
figuration provides advantages which relate to the
use of the terminal 10 in one form of connector of this
invention, as also explained hereinafter.

A coﬁnector of this invention is depicted in
Figure 6. The connector 40 is shown in an exploded per-
spective view and includes a plurality of terminals 10 of
this invention. The principal connector parts are a terminal
housing 50, an insulation displacement contact block 70

(formed in two halves 74), and a strain relief shroud 90,

The terminals 10 are supported in
terminal cavities 52 of the terminal housing 50.
The housing 50 contains a two-row array of
apertures 54 which provide access for male pin
contacts (not shown) to mate with the terminals 10
housed in each cavity 52. The apertures have
beveled lead-ins 55 which afford easier entry of
male pin contacts. The terminals are inserted
in the latching end 56 of the housing 50. As
mentioned, the center line of the IDC contact 28
is slightly offset from that of the dual beam
contact 20 in the terminal plane of Figure 1.
This configuration provides an offset edge 33
of segment 32 which abuts housing wall projection
53. Thus, although the dual beam end of the
terminal may be inserted into a cavity 52 without
interference with projection 53, the offset edge
33 abuts the projection 53, and thus restrains the

terminal from further forward movement. Further
securement of the terminal in the cavity is

afforded by integral locking detents 34 which extend
outwardly from segment 32 to provide an interference
fit within the cavity by friction contact with the



10

15

20

25

30

35

0008221

- 8 -
walls thereof.

The latching end 56 of the terminal
housing 50 contains extensions 58 with integral
latching nubs 60, polarity nub 62 and polarity
notch 64. The latching nubs 60 cooperate with
corresponding latching cavities 92 in the strain
relief shroud 90 to hold the connector assembly
mated. The polarity nub 62 cooperates with polarity
notch 94 in the strain relief shroud 90 to ensure
that the connector will assemble in only one way,
for achievement of proper electrical polarity. The
polarity notch 64 cn the housing 50 cooperates with
the polarity nub 72 shown on the IDC half block 74
for the same purpose.

The IDC block 70 is formed of two
identical haif blocks 74. These half blocks fit
together in hermaphroditic fashion via nubs 78
and cavities 80 contained thereon. Prior to fitting
the halves together, insulated wire 100 is inserted
into wire slots 82 in block halves 74. The wire
slots extend laterally over the inner faces 84 of
both halves 74 and continue around over the contact
faces 86 of both halves. The portions of each wire
slot 82 which extend over the contact faces 86 are
intersected by longitudinally disposed IDC receiving
slots 88 which provide spaces which receive the
bifurcated tines 30 of terminals 10 upon the mating
of the IDC block 70 with the terminal housing 50.

The act of mating the latter connector parts involves

the severing of insulation on wires 100 by the

bifurcated tines 30. Upon the severing of insulation,

physical contact of the metal wire is made with the
metal tines 30 for electrical interconnection.

In Figure 6, it will be noted that the
lateral position of the terminal 10 in the top row

13
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of cavities is reversed 180° from that of the terminal
10 in the bottom row. This represents the best mode
for housing the terminals for two reasons. First,
the use of hermaphrodictic half blocks 74 is made
possible, thus requiring only one mold for making
both halves. Second, both of the projections 53
can be positioned on the external walls of housing
50 rather than one of them having to be in the
internal wall separating the cavity rows. The latter
consideration becomes important when the distance
between pin centers becomes small, e.g., 0.125 inch.

The wires 100, as utilized herein,

extend from the cable 120. A strain relief
shroud 90 is used to provide cable-to-housing
securement for avoiding wire strain otherwise
created by tensile forces on the cable 120. The
shroud 90 fits over the IDC block 70 and latches
to the terminal housing 50 by the means described,
after the IDC block has been mated with the housing.
A cable tie 122 (preferably made of nylon) is
then used to band the shroud to the cabie. The
shroud 90 includes an integral tab 96 which extends
over a portion of the cable periphery. The tie
122 is positioned over the tab 96 and is tightened
around the cable.

The dual beam terminal of the invention and the
connector which utilizes the terminal can both be used in
a myriad of microcircuit applications. The terminal may
include either a crimp contact, a pin tail, a wire wrap tail,
etc, It is amenable to use where pin contacts are used in
achievement of electrical terminations, such as circuit
boards and pin connectors. The illustrated connector is
useful in various applications involving IDC contacts which

terminate to pin fields. One example of the latter would

be in telephonic signal systems,
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Claims: -
1. An elongate electrical terminal having a contact at
each end, one of said contacts comprising a pair of long-
itudinally disposed beams with laterally opposed stand-off
tabs for preloading said beams away from each other.
2, A terminal as claimed in claim 1, wherein the dual
beams extend from a U-shaped segment of the terminal,
3. A terminal as claimed in claim 1 or 2, wherein there
are two of said stand-off tabs symmetrically positioned one
on each edge of each of the two beams, the tabs on the respec-
tive beams butting against each other in pairs to hold said
beams in a pring~-loaded, preloaded position with respect to
each other.
4, A terminal as claimed in any of claims 1 to 3, wherein
the contact at the end opposite the dual beam contact is off-
set in one terminal plane from the dual beam contact.
5. A terminal as claimed in any of the preceding claims,
wherein the contact at the end opposite the dual beam contact
is a wire insulation displacenent contact.
6. A connector which comprises a terminal housing having a
plurality of terminal cavities with elongate electrical termi-
nals contained therein, each said terminal having a contacf at
each end, one of said contacts of each terminal comprising a
pair of longitudinally disposed beams with laterally opposed .
stand-off tabs which preload the beams away from each other
for low insertion force inter~connection with a male contact.
7. A connector as clgimed in claim 6, wherein the other con-
contact of each terminal is a wire insulation displacement
contact which protrudes from the terminal cavity; an insulation
displacement contact block formed of two half blocks which
are fitted together and which mate with the terminal housing

at the end from which the said insulation displacement con-
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tacts protrude, said half blocks having parallel slots
extending laterally across the mating surfaces thereon, said
half blocks having means for receiving insulated wire for -
lateral insertion in said slots; and a strain relief shroud
which fi ts over the insulation displacement contact block and
latches to the terminal housing, the shroud including means
for the banding of said shroud to a wire cable.

8. A connector as claimed in claim 7, wherein the insulation
displacement contact of each terminal is offset in one plane
from the dual beam contact thereof and wherein said half

blocks are hermaphroditic.
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