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Many electrical connectors, are well-known in the
art, such as shielded I/0 connectors. These I/0 connectors
typically include a male part, known as a plug, which
interengages with a female part, known as receptacle, to
establish a reliable electrical connection between
electronic devices such as computers and the like. I/O
connectors are characterized by a large number of terminals
which accommodate multiple circuits, usually data
transmission circuits in computers and these type of
connectors are being used more often as "docking" style
connectors suitable for instances for example, in which a
notebook or laptop computer is mated with another CPU or
monitor station.

Each male and female connector part contains a
terminal block with a plurality of terminals which are
connected to a like number of circuit wires. The terminals
are typically arranged along the width of the terminal
block and protrude into an engagement position on the
block. The connector also include a protective exterior
casing which encloses the wires and portions of the
terminal block. A metal shell may also be provided which
extends from the casing outwardly to enclose the terminal
block and its associated terminals. This shell also
defines a structure surrounding the terminals and which
provides a mating surface for the male and female parts of
the connector. '



casing which encloses the wires and portions of the termnal block. A netal
shéll nmay al so be provi ded which extends fromthe casing outwardly to

encl ose the termnal block and its associated termnals. This shell also
defines a structure surrounding the temnals and which provides a mating
surface for the male and fenal e parts of the connector. 2 An 1/0O type of
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when the width géeliheor additional connectors. This increase in the
number of terminals has typically been accomplished in the
past by reducing the 1lateral size, i.e. width, of each
terminal or by reducing the spacing between terminals
increasing the overall iateral dimensions of the connector
itself.

This manner of increasing terminal density is not
without disadvantages, because when the width of the
terminals or the spacing therebetween terminals are reduced
without increasing the width of the connector, ' the
operational characteristics of the connector may be
detrimentally affected because with thinner terminals, the
probability of misalignment between terminals of the male
and female connector parts increases. Additionally, as the
number of circuits which a connector must handle increases,
the need for a connector structure which holds the circuit
wires in place on the connector also increases.

Summary of the Invention

The present invention is therefore directed to a
connector which accommodates an increased number of
terminals and which overcomes the disadvantages set forth
above. Accordingly, one object of the present invention is
to provide an electrical connector which has an increased
number of terminals in a given limited space without
causing any adverse effect when the plug and receptacle
members of the connector are mated together.

Another object of the present invention is to
provide a reduced pitch dual row leaf terminal block
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‘terminals or the spacing therebetween termnals are reduced without
increasing the width of the connector, the operational characteristics of

t he connect or may be detrinentally affected because with thinner termnals,
the probability of nisalignment betweeén terminals of the male and fenale
connector parts increases. Additionally, as the number of circuits which a
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each term na lower terminal sets being disposed in spaced-apart order

lengthwise on opposing sides of the terminal supports,
wherein the wire engagement portions of adjacent terminals
are further staggered with respect to each other to reduce
bunching of wires due to the reduced pitch of the assembly.

A further object of the present invention is to
provide an improved I/O connector of reduced pitch wherein
the connector includes a terminal block having a plurality
of terminals disposed thereon, the terminals having an
elongated contact blade portions extending longitudinally
along "the terminal block and wire engagement portions
associated therewith in the form of wire displacement
terminals and disposed rearwardly of the contact blade
portions, the terminals further béing arranged in two
distinct groups on the terminal block, wherein the wire
engagement portions of each distinct group of terminals are
staggered between adjoining terminals and spaced apart
between distinct groups of terminals, the terminal block
further including means, in the form of cover plates which
engage the wire displacement terminals to maintain wires in
contact therewith.

Still yet another object of the present invention
is to provide a terminal block assembly for use in I/O and
other style connectors having an increased terminal density
at a reduced pitch approaching 1mm, wherein the terminal
block assembly includes a plurality of terminals disposed
thereon in a staggered arrangement and disposed thereupon
at different elevations so that wires terminated thereto



support havi ng upper and | ower sets of term nals di sposed thereon, each of
t he upper and | ower termnal sets being further divided into two distinct
groups, the terminals having wire engagenent portions di sposed on the
term nal bl ocks rearwardly from cont adt bl ade portions of the termnals,
the wire engagenent portions of the upper and |l ower term nal sets being
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: which permits the terminals to be used in substantially

interchangeably fashions on either the upper or Ilower
surface of the terminal block supports. The terminal
groups are disposed on associated terminal supports of the
terminal blocks and are spaced apart with respect to each
other both 1laterally and longitudinally. The wire
engagement sections of the terminals are likewise staggered
in their position both along the width and length of the
terminal block. The two groups of terminals are defined on
each support surface by being spaced apart from each other
lengthwise along the connector.

This structural arrangement advantageously
permits the number of terminals to be increased without
disadvantageously increasing the size of the electrical
connector and further assures that reliable mating of the
terminals of opposing interengaging male and female
connector portions occurs when coupling the" plug. and
receptacle together.

The connector may further include one or more
cover plates which are applied to the terminal supports
above the staggered wire engagement portions to maintain

. and press the individual wires together into engagement
with the terminals of the connector. The cover plate
arrangement facilitates quick connection of conductors of
the wire cable to terminals of the connector member and



contact therewth. Still yet another object of the present inventionis to
provide a term nal block assenbly for use in I/0O and other style connectors
havi ng an increased term nal density at a reduced pitch approaching 1mm
wherein the term nal block assenbly ingludes a plurality of termnals .

di sposed thereon in a staggered arrangement and di sposed thereupon at
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arranged in a manner so that the wire engagement portions

are staggered with respect to adjoining terminals in each
group of terminals. This arrangement permits a significant
reduction of the pitch of the terminals in each terminal
group on the terminal supports to thereby increase the
terminal density of the connector, without any significant
increase in the lateral dimensions of either the terminals
or connectors. A. preferred width of the terminal is
thereby retained so that the present invention 7also
substantially reduces any misalignment which may occur
between male and female terminals of opposing connector
members as might be caused by decreasing the lateral size
of terminals in an attempt to increase terminal density of
the electrical connectors.

In accordance with another aspect of a preferred
embodiment of the present invention, the terminal supports
cooperate with a spacer held therebetween in the terminal
block assembly. This spacer includes a plurality of
spaced-apart land portions which extend in alignment with
respective terminals in place upon the terminal supports.
These land portions engage the terminals and assist in
holding them in place on the terminal supports. The spacer
still further includes a plurality of projections aligned
with the wire engagement portions of the terminals. These
protrusions provide support to the terminal wire engagement
portions in order to prevent their displacement during wire
assembly.

Furthermore, the positioning of the wire
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Brief Description of the Drawings
_ In the course of the following description of the
detailed description, reference will be made to the
attached drawings wherein like reference numerals identify
like parts and wherein:

FIG. 1 is a plan view, partially in section, of
an electrical connector constructed in accordance with the
principles of the present invention;

FIG. 2 is a longitudinal sectional view taken
along line A-A' of the electrical connector of FIG. 1;

FIG. 3 is a longitudinal section taken along line
B-B' of the electrical connector of FIG. 1;

FIG. 4 is an enlarged longitudinal section of the
inset C which is circled in FIG. 3;

FIG. 5 is a cross-sectional view taken'along line
D=-D of FIG. 4;

FIG. 6 diagram is a diagrammatic view
illustrating how the terminals are arranged in a lateral
- fashion; ,

FIG. 7 is an exploded view, taken from above and
illustrating the alignment and engagement of the lower
terminal support intervening spacer and terminals; and,

FIG. 8 is a partial cross-sectional view of the
terminal block assembly taken from the rear and through the
intervening spacer and the terminal bed portions thereof
which receive the interior set of terminals.
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accordingly, each cover plate may have a plurality of slots which engage
the termnal w re engagenent portions which also facilitates |ateral
arrangenent of the conductors of the wire cable in alignment with the
termnals of the connector. In-accordance with one enbodi nent of the
present invention, the termnals include insulation displacement termnals
as their wre engagepent ' ar.e .rranoed I n a manner so
that the wire RGO ? Bspect to adj oi ni ng
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i ncludes a plurality of
constructed in accordance with the principles of the

present 1nvention. The connector 100 includes a plug
member P which is adapted to engage and effect an
electrical connection with a receptacle or female connector
member R. As seen in FIG. 1, the connector includes an
exterior casing 10 and a multiple wire cable 19 extending
therefrom at the rear portion of a casing 10. The cable is
of a conventional shielded type having a outer insulation
112, and intermediate shielding portion 114 and an interior
insulative portion 116 which substantially define the body
of the cable 19.

' The cable 19 is hollow and contains a plurality
of conductive wires 6 which extend for the length of the
cable 19 and free ends 25 of the wires 6 exit an open end
118 of the cable and enter the interior space 120 of the
connector plug member P. The cable 19 is secured within
the connector housing 10 by a suitable means, such as clamp
20. As will be explained in greater detail below and as
illustrated best in FIG. 2, this interior space 120 serves
as an enclosure for the cable open end 118, the ends of the
cable wires 6, the connector terminal block assembly 122
and the connector bulkhead 119. These components are
located within the space 120.

At the forward end of the plug connector P, a
metal engagement shield 8 extends from within the connector
interior space 120 outwardly to form a protective enclosure



spaced-apart |land portions which extend in alignment with respective
termnals in place upon the term nal supports. These | and portions engage
the terminals and assist in holding themin place on the termninal supports.
The spacer still further includes a pl8irality of projections aligned with
the wire engagement portions of the term nals. These protrusions provi de
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a.t tached drawi ngs wher ei nThEkeféngfé e?@ﬁeﬂ'ﬁ%ﬁ.@' %nérﬁ&?élli R is similar in
structure to the male plug member in that it includes a
casing 33 hav1ng means for engaglng a circuit board,
illustrated as posts 142 which are received by suitable
openings in a printed circuit board (not shown). The
casing 33 mates with a receptacle terminal block assembly
144 having a plurality of terminal. supports 146 extending
therefrom. These supports 146 may include channels or
other suitable opening 148 which accommodate the receptacle
member terminals 31. These terminals 31 are elongated and
include, as illustrated in FIG. 2, free end portions 150
with suitable contact faces 152 disposed thereon.

The female terminal block assembly 144 may also
have a metal shell 34 disposed thereon which surrounds the
extending terminal supports 146 in order to provide an
outer engagement surface thereto which may engage the
interior of the male plug member metal shell 8 to form an
effective and durable connection. 1In. thls regard, either
shell 8 or 34 may include detents 154 to enhance the

- engagement between the male and female connector members P,
R. The female terminals 31 preferably have tail portions
-35 which extend 6ut of the receptacle R for connection to
circuit board traces such as by soldering or other suitable
means. As is known in the art, the connector blades, or
terminal support arms 3, of the male member P are received
within corresponding slots 149 of the receptacle member R
to establish a connection between the two connector
components P and R.

Focusing specifically on the male connector
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i ke parts and wherein: FIG 1 is a plan view, partially in section, of an
el ectrical connector constructed in accordance with the principles of the
present invention, FIG 2 is a |ongitudinal sectional view taken along |ine
A-A of the electrical connector of FPG 1; FIG 3 is a | ongi t udi na

section taken along line B-B' of the electrical connector of FIG 1; FIG 4
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endwall portion 124 of the connector plug member bulkhead
119 and still further serves to orient the terminals 1 into
a predetermined engagement position for proper electrical
engagement with the corresponding opposing terminals 31 of
the receptacle member R, when the two connector members P,
R are mated together.
Turning now to FIGS. 2 & 6, it can be seen that
each of the terminals 1 of the male connector member ‘P
includes an elongated contact blade portion 16 and a wire
engagement portion, illustrated generally at 4, disposed on
the terminal rearwardly of the contact blade portion 16.
The wire engagement portion 4 is illustrated in the Figures
as an insulation displacemeht assembly 126 which extends
perpendicularly from the plane of the terminal contact
blade portion 16 (or upwardly as illustrated in the
Figures).
Each insulation displacement assembly 126 of the
terminals 1 includes a pair of engagement prongs, or tines
14, which are separated from each other by an intervening
slot 13. The slot 13 has a width which is slightly less
than the diameter of the conductor portion 21 of the wire
6 so that when a wire 6 is pressed into the slot 13, the
prongs 14 cut into its protective insulation 22 and pinch
the conductor portion thereof 21, as is well known in the
art. In order to assist entry of the wires 6 into the wire
engagement portions 4, the prongs 14 thereof may include,
as illustrated in FIG. 5, inwardly slanted surfaces 15
which direct a wire 6 under force into the central slot 13.
The plurality of terminals 1 of the present
invention may be considered as including two distinct sets
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Description of the Preferred Enbodi nents The present invention relates to
el ectrical connectors such as 1/0O connectors which have interengagi ng pl ug
and receptacl e nenbers. Ei t her the plug or the receptacle may include
simlar structure in accordance with th@ principles of the present

I nvention and obtain the particular benefits and advant ages t her eof .
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The cable 19 |s?2%gbﬁ ?%cgﬂgal.qg.l Wl LEY +9e C%Egy]fgél é%s\gm&ﬁi 6, i ch

extend for the e cabl e free ends e WMres 6 exit
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connector plug gaMi@e Poutéf CARiRgl%145 BAeEaEsWdf fhe terminal block
members 130, 132 may be considered as an "exterior" set of
terminals.

Returning to FIGS. 1 & 2, the terminal block
assembly 122 is seen to include two interengaging terminal
block members 130, 132 and an intervening spacer member 134
which is effectively sandwiched in the interior of the
assembly 122 between the two terminal block members 130,
132. Each terminal block member 130, 132 includes a
terminal bed portion 131, which as shown in FIG. 7,
includes a plurality of slots 133 formed therein extending
approximately lengthwise for the particular terminal block
member bed portion 131. The block members 130, 132 may
include suitable engagement means, such as posts 170 which
are received in corresponding openings 171 of an opposing
block member.

Each such slot 133 of the bed portion 131
accommodates a terminal 1 of the interior terminals 2b.
Rearwardly of the slots 133, a series of recesses 135 are
formed in the terminal block member 132, preferably in two
parallel rows, which extend into the member 132 and open up
on the opposite, or wiring surface 143 thereof. These
recesses 135 receive the projecting insulation displacement
assemblies 126 of the terminals 1 in such a manner that the
two prongs 14 of each such assembly extend upwardly above
the wiring surface 143 of the members 130, 132.

' Although the terminals 1 include engagement edges



t he connector housing 10 by a suitable neans, such as clanp 20. As wll be
explained in greater detail below and as illustrated best in FIG 2, this
interior space 120 serves as an enclosure for the cable open end 118, the
ends of the cable wires 6, the connectdt term nal block assenbly 122 and

t he connect or bulkhead 119. These conponents are located within the space
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of the male conﬁéctBFeﬁerQ‘HEYSFP’é‘PYP-@e‘Fs Wwith e ® o S8rLeS oRft nE2d8RAeclaRd

bl ades 3 and depbpeioasspmrE ﬁaimowf&eah a:ummmgpnﬂrm thenlspasmmners or

menber R fits, a | ustrated _in Fl %Eefﬁ?&el e receptacle rren;[‘)gr
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effectively assist the slots 133 and maintain the terminals
1 in place upon the terminal member 132. The land portions
137 are disposed on each opposing surface of the spacer 134
in the same pattern spacing so as to render the spacer
hermaphroditic, or reversible. That is, the spacer 134 has
no unique orientation with respect to the terminal block
members 130, 132 so that either surface of the spacer 134
may be used to engage either terminal block member 130,
132. In order to retain it in place in the terminal block
assembly 122, the spacer 134 may include an engagement lug
138 or a rear wall thereof which is received within a slot
of the terminal block members 130, 132.

In an important aspect of the present invention,
the spacer 134 also preferably includes a plurality of
extending projections 139 arranged in an array such that
generally four projections 139 may be considered to be
associated with each land portion 137. The array of
projections 139 are spaced apart from each other
longitudinally and are preferably positioned to match the
staggered arrangement of wire engagement portions 4 of the
interior sets of terminals of the terminal block member
130, 132, such that, as illustrated in FIG. 8, the
projections 139 flank the terminal wire engagement portions
4 and support them as shown. The spacer 134 provides
support for only the interior set of terminals of the
terminal block assembly 122 and not to the exterior
terminals disposed on the wiring surfaces 143 of the
assembly 122. The spacer projections 139 are arranged in



casing 33 mates with a receptacle term nal bl ock assenbly 144 having a
plurality of term nal supports 146 extending therefrom These supports
146 may include channels or other suitable opening 148 whi ch accommbdate
the receptacle nenber termnals 31. Thexse termnals 31 are el ongated and
include, as illustrated in FIG 2, free end portions 150 wirth suitable

oy also have SMR SPRCRE Pbatt flus Uf ERETEBACEEuNY, 88, BheT R wirs
ext endi ng t er nisupperbingly angade thelsstaggered iniwsroh hexrninajs oforthe

surface theretoj e s{ortYefRORIE dbEsisherior of the male plug nmenber netal
shell 8 to forman effective and durable connection. ,In this regard,

ei ther shell 8 or 34 may REERXRENG R EECS 542 tandnhankle B3k R rfthat
bet ween t he nmalgn@nthterbde SdNEetericEdsts ¢ tRrniitalen e d£rifidialde 31

DA e e oRgR 1" e B Pt s oS o T Sl

nmeans. As is knbemgthwise eut, frbm thenterminbladed, portiens 13l ampbeite
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conponents P anko Rtheodipdioknesse9f i the| Fesningd muppardnhrensr3. These
free ends 17 are received upon the elongated support arms
3, which as illustrated in FIGS. 2 & 3, abut against the
ends of the terminal bed portions 131 of the two block
members 130, 132 and which extend from the connector
bulkhead 119.

The bulkhead 119 includes openings 136 which
accommodate the terminal free ends 17 and which lead to
channels 141 which receive the terminal free ends 17 and
portions of the contact blade portions 16 thereof such that
the two terminal support arms 3 will establish a connection
when they are received in the opposing engagement slots 149
of the receptacle member R. |

In an important aspect of the present invention,
the terminals 1 of the male connector member are arranged
widthwise upon the terminal supports 3 in a lateral,
staggered arrangement along the surface of the terminal
support 3 illustrated in FIG. 1 and indicated by the line
W therein.

" Turning briefly to FIG. 6, the arrangement of the
terminals 1 is diagrammatically illustrated wherein a group
of four terminalé 16 are shown in spaced-apart order with
an intervening space 4 between adjacent terminals at the

~ contact blade portions 16 thereof. The terminals 1 each
have their wire engagement portions 4 (extending upwardly
from the plane of the paper) arranged at their rear ends in
a staggered fashion. That is, every other terminal is
aligned along the width W of the terminal block assembly




9 nenber P, it can be seen fromFIG 2 that the free ends 25 of the wires 6
of the cable 19 are termnated to the termnal block assenbly 122. This
assenbly 122 provides a foundation for a plurality of terminals 1 in order
to hold themin place between top and B3ttom portions of the connector

casi ng 10. The assenbly 122 al so engages an endwal | portion 124 of the

connector plug r I al( 9 st il A rsues 5,0 |

termnals 1 int gbg e?eé[fg'ﬁl% %el#l e%lgé}&né%t Itsg-g:ihgg% ?’glrl\i%r (;épheer 01%1@%%?#@%
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nowto FIGS. 2 & 6, 1t can be seen that eac . ermnals 1 of the male
connect or nmenbeRnPther| SHELiNct| SRgUPe P oReERiNALE dSebor APRRE 1 £TOR] the

Wi re engagenent £ppsti §houpl byisthat BatELaLr spaying. 4, THes@H6EE, Cilll héf the
term nal rearwa d%ﬁ.o t he cgﬁﬁact bladgggprtion 16.'QE$\M re en agenentd
portion 4 is il FEEPAEREE Y CHEIE ¥irss srgagement, BRtPs S LxsetRace

assenbly 126 whapartxfeonsepehpetterukadistinmme t"ed .pl dire tHis heanmer; nash
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i nsul ation di spl acenent asse .termna I'nc a palr of
engagement prondd, desirpdepitches of approximately

1 mm.

Although the interior and exterior sets of
terminals are disposed on opposing upper and lower surfaces
of the terminal block members 130, 132, the wire engagement
portions 4 of these two sets are located upon only one of
these two surfaces of each block member. As illustrated in
FIG. 2, the wire engagement portions 4 of the first
terminal support 3 appear on the upper wiring surfaces 143
of the upper block member 130, while the wire engagement
portions 4 of the lower block member 132 appear on the
lower wirihg surfaces 143 thereof.

In order to assist in reducing the pitch of the
terminals 1, alternating terminals of each set of terminals
2a, 2b are folded upon themselves at 165 during formation
of the terminals, such as by a suitable stamping and
forming process. These folds occur at 165 and they pernit
the length of the terminals to be adjusted exactly prior to
insertion into their respective channels of the terminal
block members 130, 132. Certain of the terminals may also
have a loop 167 formed therein for engaging the wiring
surfaces 143 as well as locating the wire engagement
portions 4.

As mentioned above, the terminals are also
staggered along the length of the terminal block members
130, 132 in two distinct sets of terminals 2a and 2b which
are separated into two distinct tiers of terminals
appearing at different elevations of the terminal block



14, which are separated fromeach other by an intervening slot 13. The
slot 13 has a width which is slightly Iess than the dianeter of the

conductor portion 21 of the wire 6 so yat when a wire 6 is pressed into
the slot 13, the prongs 14 cut into it
t he conductor portion thereof 21, as is well known in the art. In order t

assist entry ofpméhiBeisr es1dp, Nt q3ihe %regmremarporbbeﬂaﬁ, t S pHERJS
| G_ 5,
fe 2@

14 thereof may include, illustrated i,n i nwardly slanted sur
15 whi ch_di r oot CAREAPBEREIARer  EBRECFMID ATy STt s lspon the
plurality of teté&rmiahallblbckhaegubiacrntop nsanface abpvbe thentielediiathlas 2b

protective insulation 22 and pinch
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term nal s 2b whwiheaengagewnentdpantiionscofcthéset bwotsebs nof btexmpoals cas
131 may be furt : kdeged "y LPf e SE LN '
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terms of the overall termin asse hey are et ween
two term nal bl BERNEEnRERsTuBbher sstaggered ctengthwis® Atengtheterminal

“interior” of tBeoeRtmefibapsenly thids nanfiM,Sehe! heresheerfehateél to the
terminals 2a which are i sposed on the puler, Wi o143 A Tasss e dd e
the lower set of terminals.

Each terminal block member 130, 132 preferably
includes an abutment 160 disposed near its rearward end
which facilitates the arrangement of the terminal wire
engagement portions 4 at different tiers and which
separates the two terminal sets 2a, 2b whereby the sets of
interior terminals 2b have their wire engagement portions
4 rise on one side of the abutment 160 (shown to the left
in FIGS. 2 and 3) and the sets of exterior terminals 2a
have their wire engagement portions 4 rise on the other
side of the abutment 160 (shown to the right in FIGS. 2 and
3). Cover plates 7a, 7b may be provided as shown to engage
these staggered arrangements 5a, 5b. Each cover plate 7a,
7b is preferably provided with a plurality of slots 17
corresponding in number to the number of wire engagement
portions 4 of the terminals 1 of each terminal support set.
The cover plates 7a, 7b and their slots 17 are aligned with
the engagement prongs 156 and subsequently snapped into
place by way of engagement lugs 23 to ensure a reliable
connection between the wires 6 and the insulation
displacement terminals 4 and to retain them in place. The
cover plates 7a, 7b may have their associated wires
attached thereto, such as by lamination to form a single
component so that the wires are terminated to the
insulation displacement assemblies 126 when the cover
plates are attached to the terminal block assembly 122.

It will be appreciated that the embodiments of

in
he



menbers 130, 132 may be considered as an "exterior" set of termnals.
Returning to FIGS. 1 & 2, the termnal block assenbly 122 is seen to

i hclude two interengaging term nal block nmenbers 130, 132 and an

i nterveni ng spacer menber 134 which isigffectively sandwi ched in the
interior of the assenbly 122 between the two term nal bl ock nenbers 130,

132. Each terpi pal ack 1 i ncl S i n be i on
131, which as sﬁ%gvn iprb’fleﬁeaﬂr‘;@ﬁ%%%gggg a%;%ﬂglf?l %Isl %e;/ o!?-eég%{;ns %? f%?%g%h}

t her ei n ext endi hylupprakivet ef ya | fewjapp lseatdonshofphkhei pulincipiesi aflthe

bl ock member begnggrtigh. 13 nundiibud! f641#EERELSNES Shay! Fe THXaL" By dehose
sui t abl e engagenent _neans, such as posts 170 Ich aré recerved i L.
correspondi ng ofEALAGd inithe axtoWidhiond WerartinsfronEdhe skeve sspiriBs
of the bed portafa séépaceenendaifiventionninal 1 of the interior termnals
2b. Rearwardly of the slots 133, a series of recesses 135 are forned in the
term nal bl ock nmenber 132, preferably in tw parallel rows, which extend
into the nenber 132 and open up on the opposite, or wiring surface 143

t her eof . These recesses 135 receive the projecting insulation

di spl acenent assenblies 126 of the termnals 1 in such a manner that the
two prongs 14 of each such assenbly extend upwardly above the wring
surface 143 of the nenbers 130, 132. Although the termnals 1 include
engagenent edges
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156 at their contact blade portions 16 which serve to engage—the-slots of
the termnal bed portions 131, the intervening spacer Mﬂ the term nal

bl ock assenbly 122 is preferably provided with a series H’"s" "!ﬂrm",
portions 137 which extend outwardly frl@dm t he spacer 134

al i gned, preferably in a one-to-one correspondence, mnth t he

term nal receiw#gggiégts 133 and termnals 1 disposed therein. These | and
portions 137 ef |y assist the slots 133 and maintain the termnals 1
in place upon the term nal. nerbRrelegtrinal I{Ricponertas oy estakhisgvang

on each opposi %Méé@ﬁ@hté&ﬁé@@%n Iewden ¢ PRI PRty G SRR FEha0
as to render the, spacer hroditi.c reversi bl e. hat |s t.he sgacer

134 has no uni gft¥ |%ﬁ?aF SﬁgﬁPPﬁcr9§Hé€'F t §adfe OBNG
130, 132 so thahowsing} aurﬁmm\:atltbmoenawsehMyrmmépomdwmmng&md

The s er mnal | pIBHOSHECRR Fnis o424, pileandey Gk "EAE D ikial "WrREE Ao
lug 138 or a rehermatederaﬁldmtetmmsaiedelm wissienip Ly siocludlnge two
term nal bl ock f’ﬁggféﬁ%&i d@@hta@.%sasﬂ ?.uPé £F &f Sitlact

I nvention, the spacer so pre eragiy | ncl udes ura 1ty of extendi ng
proj ections 139te¥ninaty |¢F%ﬂ?stﬁ4 a?“su%ﬁlﬁlha’%emlnal "block assembly in

spaced-apart order widthwise along opposing surfaces of
said terminal block halves, each of said terminals
including an elongated contact blade portion and a wire
engagement portion, four distinct sets of said terminals
being disposed on four distinct surfaces of said terminal
block assembly, a spacer held between said terminal block
halves, said spaéer separating second and third sets of
said four terminal sets disposed on confronting surfaces of
said terminal block halves, said spacer further maintaining
said second and third terminal sets in said spaced-apart
order, said wire engagement portions of said four terminal
sets extending outwardly from said contact blade portions
onto two wiring surfaces of said terminal block assembly,
said four terminal sets being further defined on said
terminal block assembly wiring surfaces in terms of their
associated wire engagement portions, first and second sets
of said four terminal sets having their wire engagement
portions disposed on a first wiring surface of said
terminal block assembly, and third and fourth sets of said
four terminal sets having their wire engagement portions
disposed on a second wiring surface of said terminal block
assembly spaced apart from said terminal block assembly
first wiring surface, said wire engagement portions of said
first and second terminal sets being spaced apart
longitudinally on said terminal block assembly first wiring
surface, and said wire . engagement portions of said third
and fourth terminal sets being spaced apart longitudinally



generally four projections 139 nmay be considered to’l | d with each

lland portion 137. . The array of projections 139 ar ced apart from
each other longitudinally and are preferably positi cfmym” W””"Ie
st aggered arrangenent of wire engageneniZportions 4 ofs I ts of
termnals of the termnal block nenber 130, 132, such that, as il%udtrated

in FIG 8 the popi ediddneetnPnhhataddie é%ghgggv}@g&ﬁ%%gﬂggr'é%gﬁ%/é’é‘;e

4 and support them as shown. The spacer 1 es support’
interior set of RLPRFRAFiNGfonpe efr sRid wireclengagemsnt portimnhsofurthene

exterior tern nabeifkspocaggered heldhgtingise farerin4%ein t Nor assEI®! YeddR-
The spacer projegtions i39 q&; arr ed in .12 two spaced apart rows on
the spacer 134 sceiRipain&phH (Fos rehyng‘ﬁd‘é?@;ag@et Rk ggetuaenowa s
terminals of thetérmenabs.terminal sets 2b. Returning to FIGS. 2 and 7, it
may be noted that the interior and exterior sets of termnals 2b, 2a

I ncl ude free ends 17 on their contact blade portions mhiqh ext?nd

| engt hwi se out fromthe te?ni naThéed/Goredmmectid! asd defdreghcinl gladm fr,om

each other a di siRepeiNhisalaC ¥dAHIISHL8ck BV NEsc1 Qe t RErhEhTL "Hlea

support arns 3. porgfghs disposed interior of said terminal block assembly
wiring surfaces, said terminal bed portions including a
plurality of elongated slots which receive said second and
third terminal sets.

3. The I/O connector as defined in claim 2,
wherein said spacer includes a plurality of ribs spaced
apart along the width of said spacer, said ribs opposing in
a one-to-one correspondence terminals of said second and
third terminal sets and maintaining said terminals in
position on said terminal bed portions.

4. The I/O connector as defined in claim 1,
wherein said terminal block halves include a plurality of
recesses which receive said second and third terminal set
wire engagement portions, and wherein said spacer inclpdes
a plurality of supports disposed thereon which support said
second and third terminal set wire engagement portions in
place within said terminal block assembly.

5. The I/O connector as defined in claim 1,
further including a connector bulkhead having two terminal
support arms, said two terminal block halves engaging said
terminal support arms such that said terminals extend from

said terminal block assembly onto said terminal support
arms.



free ends 17 are received upon the el ongated support arnms 3, which as
illustrated in FIGS. 2 & 3, abut against the ends o“"lmm"ﬂmm md
portions 131 of the two bl ock nenbers 130, 132 and l” t he
connect or bul khead 119. The bul khead 118 incl udes opéni hgst 136 #hi th
accommodate the termnal free ends 17 and which | ead to channels 141 which

receive the tern nal free endsF#étﬁzyuggﬁﬁggﬁérof t ef&“ﬁ@canm§¥§im 1,

portions 16 thereof such t hat erm na arns 3
establ i sh a conWberedn vdaridt ferminalr ewéree@n@qwrappwﬁg%ag@%h@e

slots 149 of thensaaREan al%&'a%mBnt' eeéﬂlhamerhaoineseﬁstwﬂfeteﬁ%&gﬁﬁent
I nvention, the termnals 1 he mal e ,connect Qr nenb are arrange

wi dt hwi se upon PﬁengérﬁFR&Fa§GHpBVt§n31Pﬁe§VF&9€9aF °§raggered arr angement
al ong the surface of the termnal support 3 illustrated in FIG 1 and

i ndi cated by the i W t i Tur ni b th t
of the termnals 1 15 di agramibecals FPROSEFRYcaRuRTEiTed dPo e s bur
termnals 16 ar whelreim ieacipaoéd-sapial t ternénadi thilcok i hatvesniimglapiese an
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termnals 1 eac have tHelir Wre gagenent portlons extendi ng upwar
fromthe plane &t tdB RARAtign afpaged: apart rféé’rm ekhati Ph spdggefiust
f ashi on. Thatdhgtlgugrxeghhgaltg@m nal is

8. The I/O connector as defined in claim 1,
wherein alternating terminals of each of said two distinct
terminal sets are folded upon themselves intermediate of
said contact blade and wire engagement portions.

9. The I/0 connector as defined in claim 8,
wherein said terminals are stamped and formed.

10. The I/O0 connector as defined in claim 1,
wherein said housing encloses said terminal block assembly,
the housing having an endwall which includes two terminal
support arms extending away from said endwall, said endwall
including a plurality of openings associated therewith and
disposed therein in alignment with opposing surfaces of
said terminal support arms, said endwall openings receiving
said terminals of said terminal block assembly therein and
said terminal block halves abutting said terminal support
arms, whereby said terminals extend through said openings
and are supported on said terminal support arms.

11. The I/O0 connector as defined in claim 1,
wherein said terminals have a pitch of approximately 1 mm.
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aligned along the width Wof the term nal bl ock assenbl to
define one group of termnals while the remaining i nteramm‘m;@i l”me
al i gned anong t hensel ves along the rear faces of their, wee !

portions 4 to define another distinct3@%oup of termnals set apart fromthe

first group by the lateral spacing. Therefore, all of the termnals at

their wire engagenent poryhonsyfie R SBERACCEBA! hs IR AR ShNY1aAn 1,

distance "e". In this manner, an inc¢reased density of termnals has been
obt ai ned resul t fagtherJincledingta RAMGL i of FRYEE| Plataf COrFesRORAing

interior and ex§fr in@mbe®! ToPlsaliQl Mot QiAE Mt Rasasi il WS Nga id@Pesvend
| ower surfaces oig he term nal bl ock nenbers 130, 132, the wre e&gag§g§ t
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surfaces of eacBibkdnktmdrrinalds sétsstndt atktairing wiréschelde in said
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engagenent portions 4 of the |ower block nenber 132 appear on the |ower
wiring surfaces 143 theregh. |#fn@rdefo toARaLEbr! A CAREIMEA L BR Ritaiih Of,
the wherein each of said terminal wire engagement portions
includes a pair of erect prongs and said terminal block
assembly includes cover plates having a series of slots
disposed therein in alignment with said terminal wire
engagenent prongs, said cover plate slots engaging said
terminal wire engagement prongs to thereby retain wires in

place on said terminal wire engagement portions.

14. A connector assembly for establishing an
electrical connection between electronic devices, one of
said ‘devices having a receptacle which engages said
connector, comprising:

a housing having an endwall which opposes said
receptacle said endwall having at least one connector blade
portion which extends outwardly from said endwall and
engages a portion of said receptacle;

a terminal block assembly disposed within said
housing, said terminal block assembly including a terminal
support block, a plurality of elongated terminals extending
lengthwise on said terminal support block, said terminals
being disposed on said terminal support block in two
distinct sets of terminals, one terminal set extending
along one surface of said terminal block and the other
terminal set extending along an opposite surface of said
terminal block, said terminals including elongated contact
portions extending along said terminal block one and
opposite surfaces, said terminals further including wire
engaging rearwardly of said terminal contact blade



tern1na|s 1, alternating termnals of each set of ﬁgFﬁTHETE_ﬁﬁ_‘ZB‘aF

fol ded upon thensel ves at 165 during formation of: Bgmuﬁﬂm h as by
a‘suitabl e stanping and form ng process. These fol n'mﬂmﬁ 1d t hey
permt the length of the termnals to hg adjusted’ exactly tpriforst o
insertion into their respective channels of the tern1na| bl ock nmenbers 130,

132. Certain of __th termnalsald'éil | so _have a_l 167qu cgitherelnﬁi
engagi ng t he wPPﬁglgf}??aE@s‘ R FRPRILEY) 8855 lﬁﬁ'stﬁe@‘ ¥ r&lg‘é@‘éﬂ’é Y
portions 4. As feohi osaildaboerminak tkkoglalopposdts ssustfagger edaatlorgitéae
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termnals 2a an € separated into strnct tiers
term nal s appeaPPRgsitedsiriase in éf\}&'tﬁtor@%fsqwd dishincy| aerays such
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The term nals 2a are see on t m nal (o er top surface
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apart from each other longitudinally on said terminal block
opposite surface, said terminal wire engaging portions
being staggered with respect to each other on said terminal
block opposite surface within each of said first and second
arrays, whereby said staggered and spaced-apart arrangement
of said first and second arrays of said wire engaging
portions permits the pitch of said terminals to be reduced;
and

a cable having a plurality of wires extending

therein, said cable having an open end disposed within said
housing, said wires having free ends extending out of said
cable open end and into said housing into contact with said
terminal wire engagement portions.

15. The connector assembly as defined in claim
14, further including wire retention members which retain
said wire free ends in contact with said terminal wire
engaging portions.

16. The connector assembly as defined in claim
14, wherein each of said wire engaging portions includes a
pair of tines separated by an intervening slot, each of
said slots receiving a single wire of said cable therein
such that said tines electrically engage conducting
portions of said wire by way of insulation displacement,
the connector assembly further including cover plates which
engage said tines of said two arrays of said wire engaging
portion.



bl ock nmenbers. In this manner, the wires termnated to the upper set of
termnals |lie above the wires termnated to the | owe S.-
Each term nal bl ock nenber 130, 132 preferably inclﬁummmnunﬁmnmm

di sposed near its rearward end which faailitates the &rrandgemént *of *t he
term nal wre engagenent portions 4 at different tiers and which separates
the two term nal sets 2a, ,2b re he.,sets | rjor ' ve
their wire engagenent por??dn?ﬁ erlng%ﬁtg e%ﬁ(ﬁﬁéﬁfZ%ma%éﬁﬁé%ﬁ?i§6g9ag
(shown to the |23 wheFeds sRishdedminal thkocjketeppdsite esunfacer inakhdesa
have their wireagnoagesRohe PULL NPl ' ke QR bRe OLHE" P gbcbBa wi
abut nent 160 (sﬁown t.o-tﬁlé ri g’ﬁl’t mﬁ(g. f aﬁg _3). Cover lpI at es? /a, v7: ??ray
be provi ded as SRERFING cRPXFLOMhe METRAYAgddt e IhnFEHERRSeS ; UBPN EHRkKd

cover plate 7a, abatiment,ef @hébéby Prsaidedivsth an@l Wedddg @firel Oéﬁq&?in
correspondi ng in_nungber to the nunber of wre enggg% nt gorti%r%A 0 tE
termnals 1 of BREFIPR AYRAYS BPSr PrESENtAt by ggﬁfg ALEVATIONF « B
slots 17 are al sgiddoppbisitiec ternigaleblogkosgrfateé.and subsequently

snapped into place by way of engagenent lugs 23 to ensure a reliable

connecti on between the wires 6 and the insul ation displacenent termnals 4
and to retain themin pl ad8. TRhec cpanesitareasaenblly mg definedein claim
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conmponent so that the wires are_ternmnhated to th
P %aving a second set of etlonga?:ed terminals extending
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lengthwise thereon, said second terminals being further
disposed on said second terminal support block in two
distinct sets, one set of second terminals extending along
one surface of said second terminal support block and the
other set of second terminals extending along an opposite
surface of said second terminal support block, said one and
second terminal support blocks being ai‘ranged such that
their respective one surfaces confront each other.

19. The connector assembly as defined in claim
18, further including a spacer disposed between said one
and second terminal support blocks, said spacer including
projections extending therefrom toward at least said one
terminal support block proximate to said wire engaging
portions of first terminal support block one terminal set,
whereby said projections supportingly engage said first
array of wire engaging portions.



I nsul ati on di spl acenment assenblies 126 when the cover ptates—are—attached

to the term nal block assenbly 122. It will be appr egs
enbodi nent s of 15 the present invention di scussem"wmmjlw&mpi&! y
illustrative of a few applications of 2@e principles*ofct g n.
Nuner ous nodifications may be made by those skilled in the .art w thout

departing fromthe true sréiori t ,ﬁlréd &Yy tiﬁéwtiém efin&é S{Abﬁ'iml.'
An el ectrical 1/0 connectpr'fog establishing an ele rlcé? connection
bet ween a pl ur ali8t,y wiexein véaudl oner andinotkerceessi efdesecend sfegminals

connect or conpr ijidigide® Vi | dijadi i '@ ol 0S¥t &S EAP! r S SBL S8 sWicbRN
sai d housing to which sm(jégurallgg f.individual wires are term nateq

f

(0]
said termnal bitSERiRade AHBPILL | BLPFK dfoa Aixestian rgeneral by oppgsite
hal ves, a pl uralthat @f @aidasiirieeenigaglingdpoprtionsonrsaaddt eirstakebhinkl

assembly in spageds 03" 1 3eHCEeMnTha LS Cadl @ K CRRP Ll it §48% Shaaging
portions being arranged in first and second distinct arrays
spaced apart from each other longitudinally on said second
terminal block opposite surface.

21. The connector assembly as defined in claim
20, wherein said second terminal two arrays of wire
engaging portions are disposed on said second terminal
block opposite at different elevations.

22. A terminal block assembly for use in an
electrical connector for establishing a connection between
a plurality of individual wires and an electronic device,
the terminal block assembly having a reduced pitch between
terminals, the terminal block assembly comprising:

first and second interengaging terminal support
members, a spacer interposed between the first and second
terminal support members, a plurality of terminals
associated with said terminal support members, said first
and second terminal support members each having first and
second sides, said spacer being interposed between said
first sides of said first and second terminal support
members, said terminals being arranged in four distinct
sets upon said terminal block assembly, a first terminal
set being disposed on said first terminal support member
first side, a second terminal set being disposed on said
first terminal support member second side, a third terminal
set being disposed on said second terminal support member
first side and a fourth terminal set being disposed on said
second terminal support member second side, all of said
terminals including erect wire engagement ends which extend



said term nal block halves, each of said term nals including an elongated

contact bl ade portion and a wire engagenent portion,CIT A s of
.said termnals being disposed on four distinct surfa MH jll]”ﬂﬂr"ilm‘ual
bl ock assenbly, a spacer held between 23aid term nal blbck hal v8s, ssat d

spacer separating second and third sets of said four termnal sets disposed
on confronting su

fac of _.said termnal bl.ock halves, .qaid spacetr further
mai nt ai ni ng saiauggegﬁayanﬁr?ﬂir?PQ%ﬁ+ﬁ?mﬂs % iof s??&aspgsgﬁ}ﬁﬁgrtg%?gﬁr,
said W re engagassembpyr tinofousrf ddsitd niodugronps ,ndiirstt saanektseckhmd groups
outwardly from gaids [ L Ll f id
term nal bl ock égs‘gﬁg?n%ﬁ‘g%?%&@gﬁr%%.ﬁ%r%ﬁggﬁ&%‘)%ﬁ#%? F %g?n %g$ |ang %ﬁ
said term nal bterRingdepdogknifired sideacand fhisidangd fourth groupsitef
Wi re engagenent yppel efdlgehient! oiid WAUNAITRY outiward 1Yy fHEn [ £4 {4 NSbcoRES
having their mnre.engagegﬁrtkportlons dj sposed,qn a first wiring surface of
said term nal bFstRiRadehjiork Frramd rfideg FaL: F1Tsts afd SRePRd groups
t erni nal sfets haran$aiwi th;isiraleae:lmagmm pEoubsnsofli whpeedkryagimecends
wiring surface | r S e a IO .
term nal bl ock %?%éﬁb??ggFgggéﬁggi%égggéf§§§¥¥sg?§ﬁm??§8eé%%%5ng%ﬁa%gy Pons
of said first anp saidnterminahdleck assanhiy gadedtagifferenti elevationpson
said termnal bekgekeapsenbly first wiring surface, and said wire engagenent
portions of said third and fourth term nal sets being spaced apart
| ongi tudi nal |y .
' 23. The terminal block assembly as defined in

claim 22, wherein said terminal wire engaging ends include
insulation displacement members.

24. The terminal block assembly as defined in
claim 23, further including cover plates which extend
widthwise along said terminal block assembly, each cover
plate "being associated with one of said four groups of
terminal wire engaging ends.



17 on said termnal block assenbly second wiring surface, alternating ones
of said wire engagenent portions further being staggered | engthwi se within
-each of said four termnal sets to thereby reduce the pitch between said
termnals. 2. The 1/ O connector as defined in claim1, wherein said
term nal Dbl ock hal ves include term nal jbed portions di sposed interior of
said term nal block assenbly wiring surfaces, said term nal bed portions
including a plurality of elongated-slots which receive said second and
third termnal sets. 3. The 1/ onn ! as defined in claim2, wherein
sai d spacer includes a plurality o Hhs spaced lapart al ong the w dth of
sai d spacer, said ribs opposing in a gne-tad-one jcorresgondence term nals of
sai d second alfl@G.hlrd tewvninal sets ggd nai'fn:l:ai:pﬁpg sal¥ termnals in
position on said term nal d pastiopgd. 4 t::ﬁEIJV()C nnegt or as defined
I

in claimil, wherein said termnal ~o &k hél udej a plTurality of
recesses which receive said second t hirs pnal fse/ wire engagenent
portions, and wherein:said spa&gr [ udes lity df supports di sposed
t her eon whi ch suppg Ay d : T
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second and third term nal set wire engagenent portions in place within said
term nal bl ock assenbly. 5. The 1/ 0O connector as defined in claiml,
further including a connector bul khead having two term nal support arns,
said two term nal block hal ves engaging said term nal support arms such
that said ternminals extend fromsaid te¢ninal block assenbly -onto said

term nal support arnmns. 18 6. The 1/ 0O connector as defined in claiml,
wherein said termnal wire eng ; ' gcl ude insul ation
di spl acenent term nals having {wo , R T O meparated by an
intervening slot. 7. The I/ Qo . d infelaim1, wherein
each of said téfén ré[al bl ock haljef ingl ut ment, which supports
sai d second diB¥¥Yn term nal gt ||at ((AT] el i ced apart fromthat of
said first distinct terminal sgt.}I8. (A = FpAnrgdt-or s defined in
claim1, wherein alternatgngt rminajl s AU v d twe distinct
termnal sets are folded upon jhefselV jt | ate of said contact bl ade
and wi re engagenent portions. Bl : é or as defined in claimS8,
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wherein said termnals are stanped and forned. 10. The I/O connector as
defined in claim1l, wherein said housing encloses said term nal block
assenbly, the housing having an endwal | which includes two term nal support
arms extending away fromsaid endwal I, said endwall including a plurality
of openings associ at ed thergMnth and dlsposed therein in alignment with
opposi ng surfaces of said tetmnal suppord arns, said endwal |l openings
receiving said termnals of %aid term nal bIock assenbly therein and said
terim nal bl ock halves abutting sflid terd { arnms, whereby said
term nals extend through said op!ni|gs q : : edypn said term na
support arnms. 11. The 1/ 0O conngc}jor - &#aimT wherein said

term nal s have EI& tfh of ap r oxj jmatlel _...._f ‘ The 1/0 connector as
defined in clai urt %ucl

di g ﬂ" ur ai er plates
correspondi ng in nunber t7Q saTd T I "'Eé‘f S, s@ d cover
pl ates engaging said wire ng ge u '.— pe—C di 3inet=t ermi nal

:- . t portions in contact

sets and retaining wres he
therewith. 13. The 1/0O conne tr
said termnal wre engagerrent PR
said term nal bl ock

< ,#erei n each of
1= Ir erect prongs and
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assenbly includes cover plates having a series of slots disposed therein in
al.ignment with said term nal wire engagenent prongs, said cover plate slots
engagi ng said term nal wire engagenent prongs to thereby retain wires in

pl ace on said term nal wi re engagenent portions. 14. A connector assenbly
for establishing an electrical connection between el ectroni-c devices, one
of said devices having a receptacle whi c# engages said connector,
conprising: a housing having an endwal | whi ch opposes said receptacle said
endwal | having at | east one connector blade portion which extends outwardly
fromsaid endwal | and engages a portion of said receptacle; . a term nal

bl ock assenbly di sposed within said housing, said term nal block assenbly

i ncluding a tergﬁI@I‘tsupport bl ock, a plurality of dal ongated term nal s

ext endi ng | engthwse on ﬁ@id term nal support bl ocCK, said term nals being
di sposed on said term nal” support block I gtinct sets of term nals,
one term nal set extending al ong one surface pf gaid fihal bl ock and the
ot her term nal set extendig al onggan oppdsit ce of said term nal

bl ock, said termnals including el ongated icon rtions extendi ng al ong
said termnal block o 0 site, surfgces} :spi§ termnals further

I ncl udi ng wi re engagi g Fe y 1. 'q C hde
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20 portions, said wire engagi ng portions extending upwardly fromsaid
term nal bl ock opposite surface, said wire engagi ng portions being arranged
on said term nal block opposite surface in first and second distinct arrays
such that said first wire engaging portion array corresponds to said one
term nal set and said second of said mjrgfbngaging portion array
corresponds to said other termnal set, Said first and second wire engagi ng
portion arrays being spaced apart from each other longitudinally on said
term nal bl ock opposite surface, said term nal wire engaging portions being
staggereagﬁkﬁh respect to each other on said term nal bl ock opposite
surface w 'nseach of,said first and second arrays, whereby said staggered
and spaced-apart arrangenent of ggid first and second arrays of -said wire
engagi ng portions perfits the pitch of said termnals to be reduced; and a
cable having a plural Nty ofe wires lextending therein, said bl e havi ng an
open end di sposedywithin said hous} ng, said Wer es s@avi ng7free ends
extendi ng out of gaid cabIZ\oben nd and intq sqté hougi ng [(nto contact

S. |

with said terninatdyd¢ engaggnment et Lro -1_{[Te_ugTrEst or assenbly as
defined in claim i, rth?ﬁ fnC|Udiif{j;)Le re l : rfi:/)fs which retain

D

et
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said wre free ends in contact with said termnal w re engaging portions.
16. The connector assenbly as defined in claim14, wherein each of said

Wi re engaging portions includes a pair of tines separated by an intervening
slot, each of said slots receiving a single wire of said cable therein such
that said tines electrically engage condgcting portions of said wire by way
of insulation displacenent, thelgonnector assenbly further including cover
pl at es whiRliGG.e6gage said tines of saild two arraygg of sai ‘§ W re engagi ng

porti on. 21 17. The connectorlassenbly as defijned in £l ai m14, wherein
said term nal block &pposite surface\ nclud endi ng’
therefrom and id gecond wire engag) ng portion grray i's bgi hg di sposed

upon said abyg t, ng portion
arrays are presepiteggatqdi TTerent el evatr ors—aF -tefnm nal

bl ock surface. 18. The gcior assenbly as defiped1n CTaidy 14y /further

i ncluding a second t : et Sma sat| of! &ldongat ed
term nal s extending bei ng further

5:15( 5b) | { ’ E
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di sposed on said second term nal support block in two distinct sets, one
set of second term nals extending al ong one surface of said second term nal
'support block and the other set of second terninals extending al ong an
opposite surface of said second term nal support block, said one and second
term nal support bl ocks being arranged Buch that their respective one
surfaces confront each other. 19. The connector assenbly as defined in
claim 18, further including a spacer disposed between said one and second
term nal support bl ocks, said spacer including projections extending
therefromtoward at |east said one term nal support block proxinmate to said
W re engaging portions of first term nal support block one term nal set,
wher eby said projections supportingly engage said first array of wire
engagi ng portions. 22 20. The connector assenbly as defined in claim18,
wherei n sai d_one and other sets of second termnals include wre engagi ng
portions extEHdi.nh from said second termnal support block in a direction
general ly opposite that of said wire engagi ng portions of said first

term nal support block terminals, said secqu@ ternminal wre engaging
portions being arranged in first and second distinct arrays

3L

\10

FIG. 8




spaced apart from each other longitudinally on said second terT Tb.lp(scBEEN
opposite surface. 21. The connector assenbly as defined in c Téﬂ‘*fg%mc&o.
wHerein said second terminal two arrays of wire engaging portions_ars
di sposed on said second term nal block opposite at different "€l evati ons.
22. A termnal block assenbly for use in an electrical connector for

establishing a n between a plurality of individual wires and an
el ectroni c devi ﬁ,ﬁ%@br m nal bl ock assenbly having a reduced pitch

bet ween t er m nalSMAll ECHY DUAL HROW [T BAR o ;

i nterengagi ng term nal suppErte {EMOE] a C ' S bet ween t.h
first and second term nal supp%rt . e e]Fs,'fa pﬁjordﬁ%&gf ?t%er%aﬁrgijsculaerly
associ at ed wit h S%tpkke nfer| degkinertypabepsnectianf appiligatticnsomnd has

ternm nal supporta et Pk visBembl yShe 20w SR PR G %x@ﬁﬁacéﬂéj or
and second term nal

bei ng i nterposed_beiween sajd first sides of_ said first >

support menbers, Wt er ni hgﬁs ﬁtﬁrl‘ft}“éﬁr arRRFk n 288embly i Ancludes ufae
said term nal blintersspaping halivest widcoh neécéive bai MElukFPOSEdoeN nivdiad,
first term nal LLSt .8 a,second term nal_set heing

di sposed on said %I r,s‘Ea{%mf%%{’ééépﬁg’F?gﬁ% r %e%%?n%eigf%%"‘,‘rta ?HTQFH' The
termnal set bei%%&ﬁ@ﬂ%m groups ofrhenminalspon teawintmir fages tof
side and a fourtgnd eﬁé&xﬂﬁhaﬁesw@knasédﬁm?,?eﬂaw&ahﬂds‘Eﬁ&“@wberg%%%s are

support nenber second side, all of, sai
PP fetofne by staggering the terminals lengthwise. A spacer

is provided between the terminal block halves to maintain
the terminals in their spaced apart order and includes
projections which support insulation displacement terminals
which extend from the terminals on opposite sides of the
terminal block assembly. These insulation displacement
terminals are arranged in a two separate tiers, which
enable the connector_ to have an increased terminal density.

- This Sheet Has Been Replaced
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termnals including erect wire engagenen ng%Eg\,{qugB R AL QEE |
from opposi te sides of said terninal+ bl o¢k asggqRbys i H&?&ACEMEﬁf’ﬁ E Yy
groups, first and second groups of wre (mgageaenf endsl-ext egﬁhn ob rf y
fromsaid first terminal block first side, and third a p$ lof .
Wi re engagenent ends- ext endi ng outwardly from said seg
second side," Sal&_éiéﬁ@and second groups and Zal d t:n
in ng res ectlvely space apart -
Ffen\gljmt L\?\n gggg% SE g p GIR N, ol f fer ent el evations
thereon. 23. The term nal. ined in clajm22, wherein.

nbl .
said terninal wire engagi rpg'l Orci%lse %ﬁeﬁ’r‘iﬁ% af/ﬁjl ALk e mpArkiswiasly B

24. The term naB@t@&lmmwm@ﬂYwdCOT’gﬁ?ﬁlmz3fpgﬁ-?gﬁbg§‘;?bff&j'1{95
o e o e Bemuasad MBS ek 30oma T L AT TE o B8 S e

vm re engagi ng eming. The terminal block assembly includes two

1nterengaging halves which receive a plurality of metal

terminals disposed thereon in a spaced-apart order.. The

o terminals define two groups of terminals on each surface of

" the terminal block assembly halves and the two groups are

defined by staggering the terminals 1engthw1se. - A spacer

is prov1ded between. the terminal block halves to maintain_

the terminals in their spaced apart order and includes

pro;ections which support insulation displacement terminals

which extend from the terminals on opposite sides of the'

terminal block assembly. ‘These insulation’ displacement

terminals are arranged 1n a two separate tiers ’ which_

enable the connector to have an 1ncreased terminal density.
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TEXT OF THE ABSTRACT

//ﬂ SE ARCH REPORT Application NQ. 95(?1764-6

An electrical /O connector (100) is particularly suitable for docking-type connection
applications and has a terminal block assembly (122) held within a protective exterior casing
(10). The terminal block assembly (122) includes two interengaging halves which receive a
plurality of metal terminals (1) disposed thereon in a spaced-apart order. The terminals define
two groups of terminals (2a, 2b) on each surface of the terminal block assembly halves and the
two groups are defined by staggering the terminals lengthwise. A spacer (134) is provided

~ between the terminal block halves (130,132) to maintain the terminals in their spaced apart
order and includes projections (139) which support insulation displacement terminals which
extend from the terminals on opposite sides of the terminal block assembly (122). These
insulation displacement terminals (2a,2b) are arranged in a two separate tiers, which enable
the connector to have an increased terminal density.

Fig. 3.
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