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/s to a connector having a plurality g d A1 1
connector or the like-to a circuit board. Mre"

Ys invention relates to a connector having a plurality of
fin. each termnal conprises two resilient contact beans

¥stal ends which are separated by a gap for receiving a | ead
connector or the |like and wherein a gap adj ustnment
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CONNECTOR FOR HIGH DENSITY ELECTRONIC ASSEMBLIES

EIBQD OF THE INVENTION .
This invention relates to a connector having a
plurality of terminals for connecting a mating connector or the
5 like to a circuit board. More particularly, this invention
relates to a connector having a plurality of terminals whereéin
each terminal comprises two resilient contact beams having free .
distal ends which are separated by a gap for receiving a lead
of a mating connector or the like and wherein a gap adjustment
10 provides for simple adjustment of the size of the gap.
BACKGROUND OF THE INVENTION '
Miniature and portable electronic devices are. among
the fastest growing segments of the electronics indﬁstry.
Among these devices are cellular phones operating with a ground
15 cell network, satellite communication net terminals, laser and
infrared measurement instruments, and work-stations including
combinations of personal computers, facsimile machines with
voice telecommunication terminals and notebook computers.
- An important trend in the electronics industry has
20 been the increasing utilization of integrated circuits as
individual components due to their relatively inexpensive cost,-
miniature size, and electrical dependability. Today it is
common for hundreds of complex integrated circuits to be
treated as discrete components by the design engineer, with
25 such integrated circuits being appropriately packaged and

electrically connected to their associated printed circuit
boards.
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printed circuit boards, hybrid circuits and large silicon
integrated circuits. These components must be mounted together
5 by electrical connectors having a plurality of terminal
contacts which provide for inexpensive latching and containment
of the electronic components.

Connectors having tuning fork type dual beam contact
terminals wherein a gap is provided between the contact
10 terminals are known for providing a mounting connection between
an electronics package and a printed circuit board or the like.
Leads of the electronics package are inserted into the gap for
making contact with one or both of the contact terminals such
that the electronics package is electrically interconnected
15 with the printed circuit board. However, in order .to
manufacture these types of terminal having an extremely small
gap size, the punching device which forms the gap from the
terminal material during a stamping operation must also be
extremely small. However, due to the forces exerted on the
‘20 punching devices duriﬁg a stamping operation, small punch
devices are prone to breaking. under the influence of such
forces.
Therefore, there is a need for a low cost, high
density connector having a plurality of terminal contacts which
25 can be simply manufactured, allows for simple and effective
regulation of insertion forces', has the strength necessary for
providing a reliable connection between an electronic module or
the like and a printed circuit board and which can be simply
adjusted to provide a varying gap size between terminal
30 contacts. The present invention provides an ‘electrical
connector which satisfies this need.

SUMMARY OF THE INVENTION
Accordingly, it is an object of the invention to
provide an improved connector for a high-density electronic
35 module, mating connector or the like that is inexpensive and
simple in construction.
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eI ectronics industry has been tpp c{l}%s aging 4 41 |

fed circuits as individual conmponent® to their
e cost, mniature size, and electrical dependability.
mpA for hundreds of conplex intggrated circuits to be
@ ete conponents by the design engineer, with such integrated
L0 appropri at el yapatéatydda hrdnfésd i€ ablyrdanas adtActHeOptdint
Jorinted (EdV&HtloﬁKEHH$§ises a housing and a plurality of terminals
secured in the housing for connecting a mating connector or the
like to a printed substrate. Each of the terminals has a first
5 and second base portion. The first base portion has a first
contact beam cantilevered therefrom, with the first contact
beam having a first distal end. Similarly, the second base
portion has a second contact beam cantilevered therefrom, with
the second contact beam having a second distal end, and wherein
10 a §ap is formed between the first and second distal ends. The
first and second contact beams are for receiving an electrical
lead inserted in the gap such that the electrical lead contacts
at least one of the distal ends for establishing electrical
connection between the lead and the printed substrate and for
15 providing reliable mounting of the mating connector on the
printed substrate. A gap adjustment is integrally connected
between the first and second base portions for adjusting the
size of the gap. |
These and various other advantages and features of
20 novelty which characterize the invention are pointed out with
particularity in the claims annexed hereto and forming a part
hereof. However, for a better understanding of the invention,
its advantages, and the objects cbtained by its use, reference
should be made to the drawings which form a further part
25 hereof, and to the accompanying descriptive matter, in which
there is illustrated and described a preferred embodiment of
the invention. '

E ESCRIPTION OF DRAWING
FIGURE 1 is an exploded perspective view of a
30 connector in accordance with the present invention.
FIGURE 2 is a perspective view of a connector terminal
in accordance with the present invention. |
FIGURE 3 is a perspective view of a second embodiment

of a connector terminal in accordance with the present
35 invention. '
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B current /el ectronic desi gns contain a vari ﬁ. g cqnmpQnen '
1 exi bl e, gid, and sem -rigid printed circui B éﬁ &fgﬁbiliﬁ ‘
s and |argg”silicon integrated circuits. These conponents nust be
BNt ed t oget hey/by el ectrical connectors having a plurality of term nal

'cont acts whi cp/provide for inexpensive | at chi®nd and comai nnent of the
J7TPONENtS. peeaTrED DESCRIPTION OF THE PREFER MBODI g

Referring now to the drawings, wherein like reference
numerals designate corresponding structure throughout the
views, and referring in particular to FIGURE 1, an improved

5 connector 10 is const:uéted and arranged to be attached to a
motherboard or substrate 12 that has contacts 14, preferably
comprising copper, thereon. Contacts 14 can be pads of solder
disposed on substrate 12 in a known manner or plated through
holes. Substrate 12 can be a printed circuit board or the like

10 héving electronic circuitry printed thereon for carrying out
specific functions in a known manner. Connector 10 is adapted
to receive an electronic male connector 16 that is of the type
that has a plurality of leads 18 positioned on an underside
thereof. Leads 18 can be, for example, contact pins that are

15 bent downwardly orthogonally to the plane of the male connector
16 as shown in FIGURE 1. However, the present invention is not
intended to be limited in this manner and connector 10 can be
adapted to receive a variety of electronic modules or the like,
as set forth in further detail below, such as a thin card-type

20 electronic module having a plurality of flat contact pad leads
positioned on an underside thereof and adjacent to one or more
edges of the electronic module.

Connector 10 inclu&es a housing 20 preferably
fabricated from a non-conductive, non-metallic material, such

25 as hard plastic. A plurality of connector terminals 22 are
positioned in and securely mounted in housing 20. Terminals 22
preferably comprise a material having a high electrical
conductivity and high elastic modulus, such as phosphorous
bronze or béryllium bronze, and can be formed by any known

30 manufacturing method, such as stamping or etching. ’

As shown in FIGURE 2, a terminal 22 includes base
portions 24, 26. A resilient first contact beam 28 is
cantilevered from base portion 24 and has a distal end 30.
Similarly, a resilient second contact beam 32 is cantilevered

35 from base portion 26 and has a distal end 34. The longitudinal
plane of terminal 22 is herein defined as that plane in which

_—_—
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e “havi ng tuping fork type dual beam contact t ' ' Pp
S cvi ded bet weer’the contact termnals are known fofpgmgi g% 4 ‘al

ti ng connectj6n between an el ectroni'cs package and a printed circuit
‘board or the |jKe. VS-A-5013264 discloses_agconnector of this type and
US- A- 3902776,Mi scl oses an earlier connector of a simlar configuration.
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distal ends 30, 34 for establishing electrical connection
between the lead and the printed substrate 12. As shown in the
embodiment of FIGURE 2, distal ends 30, 34 can be bent at an
angle to the longitudinal plane of the terminal. In a

10 préferred embodiment, distal ends 30, 34 are bent orthogonally
to the longitudinal plane of the terminal. In this embodiment,
the leads of a mating connector or the like are inserted
substantially perpendicular to the longitudinal plane of the
terminal. )

15 The terminal embodiment shown in FIGURE 2 can -be
surface mounted to the contact pads of a printed circuit board
or the 1like wherein base portions 24, 26 are solderably
connected to the contact pads in a known manner. However, the
present invention is not intended to be limited in this manner

20 and various other types of terminal mounting techniques are
within the scope of the invention. For example, the terminal
enbodiment shown in FIGURE 3 includes an attachment tail 39
which can be mounted in a plated through hole in the printed
substrate in a known manner for connecting the terminal to a

25 contact pad on the circuit board.

As discussed above, where a particular application
requires that connector 10 is connected to an edge card type
connector having a plurality of leads on one of the sides
thereof, the edge of the card is disposed in the gaps of the

30 adjacent terminals such that the leads contact the distal end
of one of the contact beams of the connector terminal.

Gap adjustment 40 is disposed between and integrally
joins base portions 24, 26. Gap adjustment 40 can be adjﬁsted
to provide a desired size for the gap 36 between the distal

35 ends of the contact beams. In the embodiment shown in FIGURE
2, gap adjustment 40 has a curved profile which projects a
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,“““ due to the forces exertefﬁﬁ”&&@ﬁﬂcl@g 1
f’operatlon smal | punch devices are prone to

pruence of such forces. Therefore, there is a need for
i1ty connector having a plgucal ity of terminal contacts

B manuf actured, allows for sinple and effective

Eoer predetiegmined depsht detsitiecogtthendosgaudinabrplameyodi the a

ti OntbﬁﬁMﬁQU afh £ YrbE P GridDdEpeh ForkEpdniak @0k hatREhded
“and MEF Gan be sinply adjusted to provide a varying gap
cont

En terni acts The Eresent I nvention PFOVIdes an el ectrical
WhICh satisfies tﬁ Us,cagterminal 22 is manu ctured by forming a

5 quantity of terminal material, preferably by stamping, into a
desired terminal profile, such as that shown in FIGURES 2 and
3.
In order to adjust the gap size, the depth or the
profile, or both, of the gap adjustment 40 is altered to obtain
10 tHe desired gap size. The gap adjustment can be altered by
displacing the gap adjustment material to change the depth at
which the gap adjustment extends outside of the longitudinal
plane of the terminal and/or by displacing the gap adjustment
material to change the profile of the gap adjustment while
.15 maintaining a specified depth. It is preferable to form the
' shape of the gap adjustment for a desired gap size such that
the base portions 24, 26 remain aligned in parallel in the
longitudinal plane of the terminal.
Thus, a connector in accordance with the present
20 invention provides low cost, low-profile connector terminals
which can be densely packed together and which provide a
reliable latching mechanism for securing a mating connector or
the like into electrical connection with a printed substrate.
The connector terminals can be simply modified to receive
25 variable size leads of a mating connector or the like.

\ ' Although particular embodiments of the present
invention have been described and illustrated herein, it is
recognized that modifications and variations may readily occur
to those skilled in the art. Consequently, it is intended that

30 the claims be intended to cover such modifications and
equivalents.
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1. An electrical connector, comprising:

a housing; _

.a plurality of terminals secured in said housing, each
of said terminals having:

WHAT 18 CLAIMED IS:

a first and second base portion, 1lying
substantially in a common plane, said first base portion having
a first contact beam cantilevered therefrom, said first contact
beam having a first distal end, said second base portion having
a *second contact beam cantilevered therefrom, said second
contact beam having a second distal end, wherein a gap is
formed between said first and second distal ends, said first
and second contact beams for receiving an electrical lead

. inserted in said gap such that the electrical lead contacts at

least one of said distal ends for establishing electrical
connection between the lead and the printed substrate; and
gap adjustment means for adjusting the size of

said gap, said gap adjustment means integrally Jjoining said

first and second base portions and being bowed out of said
plane.

2. An electrical connector according to claim 1,
each said terminal constructed such that said first and second
base portions and said first and second contact beams are

aligned in said plane, wherein said first and second distal -

ends are bent at an angle to said plane.

3. An electrical connector according to claim 2,
wherein said first and second distal ends are bent orthogonally
to said plane.

4. An electrical connector according to claim 2,
wherein said gap adjustment means has a ocurved profile
projecting ocutside of said plane.

Vi o an i mproved connect S?r?lﬁ“ﬁ?’/r#%,ﬁ %?ngrﬁb'eft
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€, said first and seco corntact beans serving to receive an
M | ead i n8&F®%ed in said gap such that the electrical |ead contacts
one of said distal ends to establish

] 6. An elaectrical connector according to claim 1,
" each said terminal further having an attachment tail for

mounting said terminal in a plated through hole in a printed
substrate.

7. A connector terminal, comprising:

10 a ¢first and second base portion 1lying
substantially in a common plane, said first base portion having
a first contact beam cantilevered therefrom, said first contact
beam having a first distal end, said second base portion having
a second contact beam cantilevered therefrom, -said second

15 contact beam having a second distal end, wherein a gap is
formed between said first and second distal ends, said first
and second contact beams for receiving an electrical lead
inserted in said gap such that the electrical lead contacts at
least one of said distal ends for establishing electrical

20 connection between the lead and the printed substrate; and

gap adjustment means for adjusting the gize of

said gap, said gap adjustment means integrally joining said

first and second base portions and being bowed out of said
plane. !

25 8. A method of manufacturing a connector terminal,
comprising: .
providing a quantity of terminal material;
forming said quantity of terminal material into:
a first base portion having a first contact beam
30 cantilevered therefrom, said first contact . bean
having a first distal enq;
a second base portion having a second contact
beam cantilevered therefrom, said second contact bean
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. integral with said first and second base portions;
5 and

displacing an amount of said terminal material at said
intermediate portion to adjust the size of said gap.

el ectrical conectii
. first and secondr
generally in t

9. The method according to claim 8, wherein said
forming step is carried out in a stamping operation.

10 10. The method according to claim 9, wherein said
displacing step is carried out in a stamping operation.

11. The nmethod éccording to claim 8, wherein said
terminal material is substantially planar, and wherein said
displacing step comprises displacing a portion of said

15 intermediate portion out of the plane of said terminal
material.
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PPof terninal material; formng sai EC«IAH&G Gy/0f4 411
Fnt o: 4 a first base portion having a first contact
-theref rom said first contact .beam having a first distal

BSTRACT OF E LOS
An electrical connector includes a housing and a
plurality of terminals secured within the housing for mounting
a mating connector or an electronic module or the like having
5 a plurality of electronic leads disposed thereon to a printed
substrate. A first contact beam is cantilevered from a base
portion and has a distal end, while a second contact beam is
similarly cantilevered from a base portion and also has a
ditstal end wherein a gap is formed between the distal ends of
10 the contact beams. The leads of the mating connectors or the
like are inserted into the gap for contacting engagement with
the contact beams. A gap adjustment integrally connected to
the base portion provides for simple adjustment of the size of
the gap between the contact beanms.
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IS CLAIMED IS :

1. An electrical connector, comprising :

a housing;

a plurality of terminals secured in said housing, each
of said terminals having:

a first and second portion, lying
substantially in a common plane, said first base portion
having a first contact beam cantilevered therefrom, said
first contact beam having a first distal end; said second
base portion having a second contact beam cantilevered
therefrom, said second contact beam having a second distal
end, wherein a gap is formed between said first and second
distal ends, said first and second contact beams for
receiving an electrical lead inserted in said gap such that
the electrical lead contacts at least one of said distal
ends for establishing electrical connection between the
lead and the printed substrate; and

gap adjustment means for adjusting the size of
said gap, said gap adjustment means integrally joining said
first and second base portions and being extended out of
said plane.

base

2. An electrical connector according to claim 1,
each said terminal constructed such that said first and
second base portions and said first and second contact
beams are aligned in said plane, wherein said first and
second distal ends bent at an angle to said
longitudinal plane. .

are

An electrical connector according to claim 2, wherein
said first and second distal ends are bent orthogonally to
said plane.

4. An electrical connector according to claim 2,
wherein said gap adjustment means has a curved profile
projecting outside of said plane.
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oved connector 10 is
12

views, and referring in particular to FIGURE 1, an i
sconstructed and arranged—te—be attached to a not herbo Hi9's

t hat has cont referably conprising copper, thereon, ==~
can be pads ngﬁ ' Mﬂ#’ d on substrate 12 in a k
t hrough hol esx «1Mitan be a printed circuit board or t

havi ng el ectronic circuitry printed theeen for carrying out specific
functions in a known nmanner. Connector 10 isS adagted to receive an

el ectronic nmal e cofnect®P fdechIicad gonnpeigycaccording to claim 1,

wherein said gap adjustment means is altered by displacing
the material of the gap adjustment means to provide a
desired gap size.

ed

5 6. An electrical connector according to claim 1,
each said terminal further having an attachment tail for
mounting said terminal in a plated through hole in a
printed substrate.

7. A connector terminal, comprising : .
10 a first and second base portion, said first base
portion 1lying substantially in a common plane, having a
first contact beam cantilevered therefrom, said first
contact beam having a first distal end, said second base
portion having a second contact beam cantilevered
15 therefrom, said second contact beam having a second distal
end, wherein a gap is formed between said first and second
distal ends, said first and second contact beams for
receiving an electrical lead inserted in said gap such that
the electrical lead contacts at least one of said distal
20 ends for establishing electrical connection between the
lead and the printed substrate; and
gap adjustment means for adjusting the size of
said gap, said gap adjustment means integrally joining said
first and second base portions and being extended out of
25 said plane.

8. A method of manufacturing a connector terminal,
comprising:} .
providing a quantity of terminal material;
forming said guantity of terminal material into :
30 a first base portion having a first contact beam
cantilevered therefrom, said first contact beam having
a first distal end;
'a second base portion having a second contact
beam cantilevered therefrom, said second contact beam
-
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that- has a-plurality of |eads 18 positioned on an underside thereof. Leads

18 can be, for exanple, contact pins that are bent downwardly orthogonally

connector 10 can e taddpt&d to receive%r variety of ele
the like, as set forth in further detail below such asta_thi type
el ectronic nodul e having a plurality of flat contact pad |eads positioned

on an underside thgrAagly N GahRf it 0BRa O wHBFEin a gap is formed
between said first and second distal ends, wherein
said first and second base portions lie substantially

a_common plane;

5 an intermediate portion disposed between and
integral with said first and second base portions; and
displacing an amount of said terminal material at said
intermediate portion to adjust the size of said gap,
yherein the terminal material displaced is bowed out

10 - ©of said plane.
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9. The method according to claim 8, wherein said
forming step is carried out in a stamping operation.

10. The method according to claim 9, wherein saiad
displacing step is carried out in a stamping operation.

15 11. The method according to claim 8, wherein said
terminal material is substantially planar.
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: o
edges of -the el ectronic nodule. Connector 10 includes a housing gh:*J
pPreferably fabricated froma non-conductive, non-netallic material, such as
hard pl asti c. A plurality of connector ternminals 22 are positioned in and
securely nmounted in housing 20. Terminals 22 preferably conprise a nateri al
having a high electrical conductivity and high elastic nodul us, such as
phosphorous bronze or beryllium bronze;  and can be forned by any known

manuf act uri ng net hod, such as stanping or etching.
NNECTOR FOR HIGH DENSITY ELECTRONIC ASSEMBLIES

LD OF THE INVENTIQN
This invention relates to a connector having a
Plurality of terminals for connecting a mating connector or the
5 like to a circuit board. More pa'rti-ci.xlarly, this invention
relates to a connector h_aving a plurality of terminals wherein
each terminal comprises two resilient contact beams having free
distal ends which are separated by a gap for receiving a lead
of a mating connector or the like and wherein a gap adjustment
10 provides for simple adjustmwent of the size of the gap.
BACKGROUND OF THE INVENTION

Miniature and portahle electronic devices are among
the fastest growing segments of the electronics industry.
Among these devices are cellular phones operating with a ground
15 cell network, satellite communication net terminals, laser and
infrared measurement instruments, and work-stations including
combinations of personal computers, facsimile machines with

voice telecommunication terminals and notebook computers.
B An important trend in the electronics industry has
20 been the increasing utilization of integrated circuits as
individual components due to their relatively inexpensjve cost,
miniature size, and electrical dependability. Today it is
common for hundreds of complex integrated circuits to be
treated as discrete components by the design engineer, with
25 such integrated circuits being appropriately packaged and
electrically connected to their associated printed circuit

boards.
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As shown in FIGURE 2, a terminal 22 includes base portions 24, 26. A
vesilient first contact beam 28 is cantil evered from base portion 24 and
has a distal end 30. Simlarly, a resilient second contact beam 32 is
cantil evered frombase portion 26 and has a distal end 34. The | ongitudi nal
pl ane of termnal 22 is herein defined as that plane in which

-2.

Many of the current electronic designs contain a
variety of components such as, flexible, rigid, and semi-riqid
printed circuit boards, hybrid circuits and large silicon
integrated circuits. These caomponents must be mounted together

5 by electrical connectors having a plurality of terminal
contacts which provide for inexpensive latching and containment
of the electronic components.

Connectors having tuning fork type dual beam contact
terminals wherein a gap is provided between the contact

10 terminals are known for providing a mounting connection between
an electronics package and a pfinted circuit board or the like.
Leads of the electronics package are inserted into the gap for
making contact with one or both of the contact terminals such
that the electronics package is electrically interconnected

15 with the printed circuit board. However, in order ¢to
manufacture these types of terminal having an extremely small
gap size, the punching device which forms the gap from the
terminal material during a stamping operation must also be
extremely small. However, due to the forces exerted on the

20 punching devices duriﬂ; a stamping operation, small punch
devices are prone to breaking. under the influence of such
forces.

Thereforae, there is a need for a low cost, high
density connector having a plurality of terminal contacts which

25 can be simply manufactured, allows for simple and effective
regulation of insertion forces, has the strength necessary for
providing a reliable connection between an electronic module or
the like and a printed circuit board and which can be simply

- adjusted to provide a varying gap size between terminal

30 contacts. The present invention provides an electrical

connector which satisfies this need.

S ¥ OF THE INVE OoN
Accordingly, it is an object of the invention to .
provide an improved connector for a high-density electronic
35 module, mating connector or the like that is inexpensive and
simple in construction.

. -' REPM SHEET *This Sheet Has g
M

laced

il

I

Py, . | R

it



6 contact beans 28, 32 are cantilevered fromtheir respective base portions
~24, 26 A gap 36 is fornmed between the distal ends 30, 34 of the contact
‘beans 28, 32 and the contact beans receive lead 18 inserted in the gap 36,
as shown in FIGURE 1, such that the electrical |ead 18 contacts at | east
one of the distal ends 30, 34 for establishing electrical connection
between the lead and the printed suhsfrate 12. As shown in the enbodi nent
of FIGURE 2, distal ends 30, 34 can be bent at an

An electrical connector in accordance with the present
invention comprises a housinq and a plurality of terminals
secured in the housing for connecting a mating connector or the
like to a printed substrate. Each of the terminals has a first

5 and second base bortion. The first base portion has a first
contact beam cantilevered therefrom, with the first contact
beam having a first distal end. Similarly, the second base
portion has a second contact beam cantilevered therefrom, with
the second contact beam having a second distal end, and wherein

10 a gap is formed between the first and second distal ends. The
first and second contact beams are for receiving an electrical
lead inserted in the gap such that the electrical lead contacts
at least one of the distal ends for establishing electrical
connection between the lead and the printed substrate and for

15 providing reliable mounting of the mating connector on the
printed substrate. A gap adjustment is integrally connected
between the first and second base portions for adjusting the
size of the gap.

These and various other advantages and features of

20 novelty which characterize the invention are pointed out with
particularity in the claims annexed hereto and forming a part
hereof. However, for a better understanding of the invention,
its advantages, and the objects obtained by its use, reference
should he made to the drawings which form a further part

25 hereof, and to the accompanying descriptive matter, in which
there is illustrated and described a preferred embodiment of
~the invention. N | |

BRIEF DESCRIPTION OF THE DRAWINGS
FIGURE 1 is an exploded perspective view of a
30 connector in accordance with the present invention.
FIGURE 2 is a perspective view of a connector termlnal
in accordance with the present invention.
FIGURE 3 is a perspective view of a second embodiment

of a connector terminal in accordance with the present
35 invention.
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anglte to the |ongitudinal plane of the term nal. In a preferred

enbodi ment, distal ends 30, 34 are bent orthogonally to the |ongitudinal

pl ane of the termnal. In this enbodinment, the | eads of a mati ng connector
or the like are inserted substantially perpendicular to the |ongitudinal

pl ane of the termnal. The term nal enbodi mrent shown in FI GURE 2 can be
surface nounted to the contact pads ofg4a printed circuit board or the |ike
wherei n base portions 24, 26 are sol derably

DETAILED DBSCRIP&;QN OF THE PREFERRED EMBODIMENT(S)

Referring naw to the drawings, wherein like raference
numerals designate corresponding structure throughgut the
views, and referring in particular to FIGURE 1, an improved

S connector 10 is constructed and arranged to be attached to a
motherboard or substrate 12 that has contacts 14, preferably
comprising copper, thereon. Contacts 14 can be pads of solder
disposed on substrate 12 in a known manner or plated through
holes. Substrate 12 can be a printed circuit board or the like

10 héving electronic circuitry printed thereon for carrying out
specific functions in a known manner. Connector 10 is adapted
to receive an electronic male connector 16 that is of the type
that has a plurality of leads 18 positioned on an underside
thereof. Leads 18 can be, for example, contact pins that are

15 bent downwardly orthogonally to the plane of the male connector
16 as shown in FIGURE 1. However, the present invention is not
intended to be limited in this manner and connector 10 can be
adapted to receive a variety of electronic modules or the like,
as set forth in further detail below, such as a thin card-type

20 electronic module having a plurality of flat contact pad leads
positioned on an underside thereof and adjacent to one or more
edges of the electronic module.

Connector 10 includes a housing 20 preferably
fabricated from a non-conductive, non-metallic material, such

25 as hard plastic. A plurality of connector terminals 22 are
positioned in and securely mounted in housing 20. Terminals 22
preferably comprise a material having a high electrical

' condnctivity and high elastic modulus, such as phosphorous
bronze or beryllium bronze, and can be formed by any known

30 manufacturing method, such as stamping or etching. '

As shown in FIGURE 2, a terminal 22 includes baséa
portions 24, 26. A resilient first contact beam 28 is
cantilevered from base portion 24 and has a distal end 130.
Similarly, a resilient second contact beam 32 is cantilevered

35 from base portion 26 and has a distal end 34. The longitudinal
plane of terminal 22 is herein defined as that plane in which
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codnected to the contact pads in a known manner. However, the present

«l nvention

an attachnent tai

is not intended to be limted in this manner and vari ous ot her
‘types of termi nal nounting techniques are within the scope of the
i nventi on.

For exanple, the term nal enbodi ment shown in FlI GURE 3

application

e

10

15

20

25

30

35

contact beams 28, 32 are cantilevered from their respective
base portions 24, 26. A qap 36 is formed between the distal
ends 30, 34 of the contact beams 28, 32 and the contact beams

receive lead 18 inserted in the gap 36, as shown in FIGURE 1,,

such that the electrical lead 18 contacts at least one of the
distal ends 30, 34 for establishing electrical connection
between the lead and the printed substrate 12. As shown in the
embadiment of FIGURE 2, distal ends 30, 34 can be bent at an
angle to the longitudinal plane of the terminal. In a
préferred embédiment, distal ends 30, 34 are bent orthogonally
to the longitudinal plane of the terminal. In this embodimert,
the leads of a mating connector or the like are inserted
substantially perpendicular to the langitudinal plane of the
terminal.

The terminal embodiment shown in FIGURE 2 can .be
surface mounted to the contact pads of a printed circuit board
or the like wherein base portions 24, 26 are solderably
connected to the contact pads in a known manner. However, the
present invention is not intended to be limited in this manner
and various other types of terminal mounting techniques are
within the scope of the invention. For example, the terminal
embodiment shown in FIGURE 3 includes an attachment tail 39
which can be mounted in a plated through hole in the printed
substrate in a known manner for connecting the terminal to a
contact pad on the circuit board.

As discussed above, where a particular application

" requires that connector 10 is connected to an edge card type

connector having a plurality of leads on one of the sides
thereof, the edge of the card is disposed in the gaps of the
adjacent terminals such that the leads contact the distal end
of one of the contact beams of the connector terminal.

Gap adjustment 40 is disposed between and integrally
joins base portions 24, 26. Gap adjustment 40 can be adjusted
to provide a desired size for the gap 36 between the distal
ends of the contact beams. In the embodiment shown in FIGURE
2, gap adjustment 40 has a curved profile which projects a

'__,_,___,_-—-——————‘—"’"__—‘_
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39 which can be nmounted in a plated through hole in the
printed substrate in a known manner fg@gr. connecting the term nal
contact pad on the circuit board. As discussed above,

to a
where a particul ar



reqU|res that connector 10 is connected to an edge card type connector
;haV|ng a plurality of leads on one of the sides thereof, the edge of the
card is disposed in the gaps of the adjacent termnals such that the |eads
contact the distal end of one of the contact beans of the connector
termnal. Gap adjustnent 40 is disposed between and integrally joins base
portions 24, 26. Gap adjustnent 40 cangbe adjusted to provide a desired
size for the gap 36 between the distal ends of the contact beans. In the
enbodi ment shown in FlI GURE

predetermined depth outside of the longitudinal plane of the
terminal. This profiie and depth correspond to a particular
gap size. '
Thus, a terminal 22 is manufactured by forming a
5 quantity of terminal material, preferably by stamping, into a
desired terminal profile, such as that shown in FIGURES 2 and
3. _
In order to adjust the gap size, the depth or the
profile, or both, of the gap adjustment 40 is altered to obtain
10 tHe desired gap size. The gap adjustment can be altered by
displacing the gap adjustment material to change the depth at
which the gap adjustment extends outside of the longitudinal
pPlane of the terminal and/or by displacing the gap adjustment
material to change the profile of the gap adjustment while
15 maintaining a specified depth. It is preferable to form the
shape of the gap adjustment for a desired gap size such that
the base portions 24, 26 remain aligned in parallel in the
longitudinal plane of the terminal.
Thus, a connector in accordance with -the present
20 invention provides low cost, low-profile connector terminals
which can be densely packed together and which provide a
reliable latching mechanism for securing a mating connector or
the like into electrical connection with a printed substrate.
The connector terminals can be simply modified to receive
25 variable size leads of a mating connector or the like.

' Although particular embodiments of the present
invention have been described and illustrated herein, it is
recognized that modifications and variations may readily occur
to those skilled in the art. Consequently, it is intended that

30 the claims be intended ‘to cover such modifications and
equivalents.
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2,.§ap adj ustment 40 has a curved profile which projects a 7
‘predet erm ned depth outside of the |ongitudinal plane of the termnal. This
profile and depth correspond to a particular gap size. Thus, a termnal 22

I's manufactured by formng a _ —_—

o

1. An electrical connector, comprising :

a housing; :

a plurality of terminals secured in said housing, each
5 of said terminals having:

a first and second base portion, lying
substantially in a common plane, said first base portion
having a first contact beam cantilevered therefrom, said
first contact beam having a first distal end, said second

10 base portion having a second contact beam cantilevered
therefrom, said second contact beam having a second distal
end, wherein a gap is formed between said first and second
distal ends, said first and second contact beams for

" receiving an electrical lead inserted in said gap such that

15 the electrical lead contacts at least one of said distal
ends for establishing electrical connection between the
lead and the printed substrate; and .

gap adjustment means for adjusting the size of
said gap, said gap adjustment means integrally joining said

20 first and second base portions and being extended out of
said plane.

WHAT I8 CLAIMED IS :

2. - An electrical connector according to claim 1,
each said terminal constructed such that said first and
second base portions and said first and second contact

25 beams are aligned in said plane, wherein said first and
second distal ends are bent at. an angle to said
longitudinal plane.

An electrical connector according to claim 2, wherein
said first and .second distal'endéuare bent orthogonally to
30 said plane.

4. An electrical connector according to claim 2,
wherein said gap adjustment means has a curved profile
projecting outside of said plane.
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quantity of tern1na| material, preferably by stanping, into a desired
termnal profile, such as that shown in FI GURES Z_andﬁ___Lg_gégE;T;gﬂadjust
the gap size, the depth or the profile, or both, of the gap adju t 40
is altered to obtain tHe desired gap size. The ga?ﬂnﬂu

altered by displacing the gap adjustnent materi al th at
whi ch the gap adjustnent extends outside of the lon§ittdi an of the
term nal and/or by displacing the gap adj&stment

5. An electrical connector according to claim 1,
wherein said gap adjustment means is altered by displacing
the material of the gap adjustment means to provide a
desired gap size.

5 6. An electrical connector according to claim 1,
each said terminal further héving an attachment tail for
mdunting said terminal in a plated through hole in a
printed substrate.

7. A connector terminal, comprising :

10 a first and second base portion, said first base
portion lying substantially in a common plane, having a
first contact beam cantilevered therefrom, said first
contact beam having a first distal end, said second base
portion having a second contact beam cantilevered

15 therefrom, said second contact beam having a second distal
end, wherein a gap is formed between said first and second
distal ends$, said first and second contact beams for
receiving an electrical lead inserted in said gap such that
the electrical lead contacts at least one of said distal

20 ends for establishing electrical connection between the
lead and the printed substrate; and

gap adjustment means for adjustlng the size of
- said gap, said gap adjustment means integrally joining said
: first and second base portions and being extended out of
25 said plane.

8. A method of manufacturing a connector terminal,
comprising:é '
providing a quantity of terminal material;
forming said quantity of terminal material into :
30 a first base portion having a first contact beam
cantilevered therefrom, said first contact beam having
a first distal end;
a second base portion having a second contact
beam ¢ evered therefrom, said second contact beam




mat eri al

to change the profile of the gap adjustnent while maintaining a

+specified depth. It is preferable to formthe shape of the gap adjustnent

‘for a desired gap size such that the base portions 24,

paral |l e

in the longitudinal plane of the termnal. Thus, a connector in

accordance with the present invention provides IOMICTﬂulnu“um
connector term nals which can be denselygpacked t oge l"L MHOVIde
a reliable |atching nmechanismfor securing a nmating cdnnéctlor Yor s+

having a second distal end, wherein a gap is formed
between said first and second distal ends, wherein
said first and second base portions lie substantially
in a common plane;

S an intermediate portion dlsposed between and

integral with said first and second base portions; and

displacing an amount of said terminal material at said

intermediate portion to adjust the size of said gap,

wherein the terminal material displaced is bowed out
10 of said plane.

9. The method according to claim 8, wherein said
forming step is carried out in a stamping operation.

10. The method according to claim 9, wherein said
displacing step is carried out in a stamping operation.

15 11. The method according to claim 8, wherein said
terminal material is substantially planar.

It 1 1)

26 remain aligned in



the like into electrical connection with a printed substrate. The connector
terninals can be sinply nodified to receive variable size | eads of a mating
tonnector or the like. Although particul ar enbodi ments of the present
invention have been described and illustrated herein, it is recognized that
nodi fications and vari ations may readlly occur to these skilled in the art
within the scope of the clains.

ABSTRACT OF THE DISCLOSURE
CONNECTOR FOR HIGH DENSITY ELECTRONIC ASSEMBLIES

An electrical connector includes a housing and a plurality of terminals secured within housing
for mounting a mating connector or an electronic module or the like having a plurality of
electronic leads disposed thereon to a printed substrate. A first contact beam is cantilevered
from a base portion and has distal end, while a second contact beam is similarly cantilevered from
a base portion and also has a distal end wherein a gap is formed between the distal ends of the
contact beams. The leads of the mating connectors or the like are inserted into the gap for
contacting engagement with the contact beams. A gap adjustment integrally connected to the base
portion provides for simple adjustment of the size of the gap between the contact beams. '

FIGURE 2.
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8 WHAT IS CLAIMED I S: 1. An el ectrical connector, conprising: a
housing(20); a plurality of termnals (22) secured in said housing, each of
said termnals having: a first and second base portion (24, 26), said




f|rSt base portion (24) having a first contact beam (28) cantil evered
therefrom said first contact beam (28) having a first distal end (30) said
second base portion (26) having a second contact beam (32) cantilevered
therefrom said second contact beam having a second distal end (34),

wherein a gap (36) is forned between said first and second distal ends (30,
34), said first and second contact beans (28, 32) serving to receive an
electrical lead (18) inserted in saidagap such that the electrical |ead
contacts at |east one of

j;;_ WUEETSET
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gaid distal ends (30, 34) to establish electrical connecti ' MERT SHEET
"l ead and one of said distal ends, the first and second baéﬁ%ﬁegl on (24,

26) are disposed in a common plane extending generally in the direction of
the contact beans (28, 32) and gap adjustnent neans (40) is provided for
adj usting the size of said gap (36), said gap adjustnent nmeans (40)
integrally joining said first and second base portions (24, 26),
characterised in that said gap adjdktnent means (40) is

ITY NI {

R QrF T NVENTTLO
. This inventian relaces ta a connectar having a
plurality of terminals for connecting a mating connectaor or the
like to a circuit beard. More particularly, this invention
ralates ta a connectaor having a plurality of terminals wherein
each terminal comprises twa resilient contact beams having free
distal ends which are separated by a gap for receiving a lead
of a mating connector or the like and wherain a gap adjustment
provides for simple adjustment of the size of the gap.
| BACKGROUND OF THE INVENTION
Miniature and partable electronic devices are among
the fastest growing segments of the electronics industry.
Among these devices are cellular phones operating with a greund
cell network, satellite communication net terminals, laser and
infrared measurement instruments, and work-stations including
cembinations of personal computers, facsimile machines with
vcic. talecommunication terminals and notebaok computers.

- An important trend in the electronics industry has
been the increasing utilization of integrated circuits as
individual components due to their relatively inexpensjive cast,
miniature size, and electrical dependability. Today it is
common for hundreds of complex integrated circuits to be
treated as discrete components by the design engineer, with
such integrated circuits being appropriately packaged and

electrically connected to their associated printed circuit
boards.
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bowed out of said conmon plane. 2. An el ectri cal GEME(':}”SH
.claim .1, wherein each said term nal (22)

connector accor

is constructed such that said

i'ng

first and second base portion (24, 26) and said first and second contact
beans (28, 32) are all -aligned in said cormon plane, and said first. and

second di st al
el ectri cal connect or

di st al

ends (30, 34) are bent at an angle to said plane. 3.

2
Many of the cutrent electronic designs contain a vatiety of components such as,
flexible, rigid, and semi-tigid printed circuit boards, hybrid circuits and lage slicon
integrated circuits. These components must be mounted together by electrical
connectors having a plurality of terminal contacts which provide for inexpensive latching
and containment of the electronic components. |
Connectors having tuning fork type dual beam contact terminals wherein a gap is

provided between the contact terminals are known for providing a mounting connection

between an electronics package and a printed circuit board or the like. US-A-5013264

discloses a connector of this type and US-A-3902776 discloses an eatlier connector of &
similar configuration. Leads of the electronics package are inserted into the gap for
making contact with one or both of the cantact terminals such that the electrones
package is electrically interconnected with the printed circuit board. However, in order
1o manufacrire these types of terminal having an extremely small gap size, the punching
device which forms the gap from the terminal material during a stamping operation must
also be extremely small. However, due to the forces exerted on the punching devices
during a stamping operation, small punch devices are prone to breaking under the
influence of such forces.

Therefore, there is a need for a low cost, high density connector having a
plural'ny of terminal contacts which can be s:mply manufactured, allows for simple and

effective regulation of insertion forces, has the strength necessary for providing a reliable.

connection between an electronic madule or the like and a printed circuit board and
which can be simply adjusted to provide a 'varying gap size between terminal contacts

The present invention provides an electrical connector which satisfies this need.

An

3

according to claim 2, wherein said first and second
ends (28, 32) are bent



orthogonally to said common pl ane. REPLACEMENT SHEET 4. REPRRCEMERT SHEET
connector according to claiml1l, 2 or 3 wherein said gap adjustnent neans
(40) has a curved profile projecting outside of said conmon pl ane. 5. An
el ectrical connector according to any one of

3 :
SUMMARY OF THE gg;n::: ON
Accordingly, it is an abject of the iﬁvention to provide an improved connector for
“a high-density electronic module, mating connector or the like that is inexpensive and
simple in construction. | .

According to the invention there is provided an electrical connector, comprising:

a housing; .

a plurality of terminals secured in said housing, each of said terminals having: a
first and second base portion, said first base ponién having a first contact beam
cantilevered therefrom, said first contact beam having a first distal end, said second base
portion having a second contact beam cantilevered theri:ﬁ'om. said second contact beam
having a second distal end, wherein a gap is formed between said first and second distal
ends, said first and second contact beams serving to receive an electrical lead inserted in

said gap such that the elecrrical lead contacts at least one of said distal ends 10 establish
electrical connection between the ' Tead and one of said distal ends, the first and second
base portions are disposed in a conmon plane extending generally in the direction of the
contact beams and gap adjustment fieans is provided for adjusting the size of said gap,
said gap adjustment means integrally joining said first and second base portions and being
" bowed out of said commn plane. "
| There is also provided a connector terminal for use in the electrical connector

according to the invention.

Another aspect of the invention j:rovides a method of manufacturing a connec'tor
terminal, comprising’

providing a quantity of terminal material;

forming said quantity of terminal material into:

FTACRYENT
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ct a'i ms 1 to 4, wherein said gap adjustment means (40) is altered b

. displacing the material of the gap adjustnent nmeans to pr oREBIAGE Sl SREFT
gap size. 6. An el ectrical connector according to any one of clains 1 to

5, wherein each said termnal (22) further having an attachnent tail (39)

for nmounting said termnal in a plated through hole in a printed substrate.

- 7. A connector termnal (22) for use in an electrical connector according
to claiml, said termnal conprisind

a first base portion having a first contact beam camilevered therefrom, said first
contact beam having a first distal end;

a second base partion having a second cantact beam cantilevered therefrom, said
second contact beam having a second distal end, a gap berween said firsc and second
distal ends; |

an imermediate portion disposed between and integral with said first and second
base portions which are disposed in 2 common plane extending generally in the direction
of the contac{ beams; ' |

and the method further comprises displacing an amount of said terminal marerial
out of said common plape &t said intermediate portion 1o adjust the size of said gap.

These and vanous other advantages and features of novelty which characterize
the invemnion are pointed out with particularity in the claims annexed hereto and forming
a part hereof. However, for a berter understanding of the invention, its advantages, and
the objects obrained by its use, reference should be made to the drawings which form a
further part hereof, and to the accompanying descriptive manter, in which there is
illustrated and described a preferred embodiment of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGURE 1 is an exploded perspective view of a.connector in accordance with the
present invention.

 FIGURE 2 is a perspective view of a connector terminal in accordance with the
present invention.

FIGURE 3 is a perspective view of a second embodiment of a connector terminal
in accordance with the present invention.

{
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a first and second Dbg , lon (24, 26) said first base portion (24)

! alT \oesi\ (28) cantil evered therefrom said first contact
beam (28) \n%® ik di gtal end (30), said second baSGﬁﬁQﬂCEMHN?ﬁﬁEET
havi ng a s¥cerd N (32) cantilevered therefrom said secon
contact bed a §econd distal end (34); wherein a gap (36) is
formed bet ad secorld distal ends (30, 34), said first and’

second cont "serving to receive an electrical lead (18)
i nserted

oN g PREFERRED EMBAOLM

Referring naow ta the drawings, wheraia lika rafaerence
numerals dasignate corresponding structure cthroughout tha
views, and referring in particular ts FIGURE 1, an improved
cennector 10 is constructed and arranged to be attached ta a
matherboard or substrata 12 that has contacts 14, preferably
comprising copper, thereon. Cantacts 14 can be pads of saolder
dispased on substrate 12 in a knawn manner or plated through
holes. Substrate 12 can he a printed circuit beard or the like
having electrenic circuitry printed therean for carrying out
specific functians in a knewn manner. <Cannectar 10 is ada'p'céé
ta receive an electronic male connector 16 that is of the type
that has a2 plurality of leads 138 positicned an an undarsicde
. thereaf. Leads 18 can ke, faor example, contact pins that are

. bent downwardly orthogonally to the plane of the male connec=ar
16 as shown in FIGURE 1. However, the present invention is not
intended to be limited in this manner and connector 10 can be .
adapted to receive a variety of electronic modules or the like,
as set forth in further detail below, such as a thin card~type
electronic module having a plurality of flat contact pad leads
positicned on an underside therecf and adjacent to one or more
edges of the electronic module.

Connector 10 includes a housing 20 preferably
fabricated from a nen-conductive, non-metallic material, such
as hard plastic. A plurality of connector terminals 22 are
positioned in and securely mounted in housing 20. Terminals 22
preferably comprise a material having a high electrical

' conductivity and high elastic modulus, such as phasphorous
bronze aor beryllium bronze, and can be formed by any known
manufacturing method, such as stamping or etching.

As shown in FIGURE 2, a terminal 22 includes base
pertions 24, 26. A resilient first contact beam 28 is
cantilevered from base borticn 24 and has a distal end 10.
Similarly, a resilient second contact beam 32 is cantilevered
from base portion 26 and has a distal end 34. The lonqi:udinal
plane of terminal 22 is herein defined as that plane in which

e’



in said gap such that the electrlcal | ead contacts at |east one of said

~distal ends (30, 34 &t i shing el ectrical connection betwe

"lead are d'S‘\uﬁ?‘ } ? | ane extending generally in RERL ﬁ@é@E$TSHrof
t he cont act -anw* 8, ) and \gap adj ustnent nmeans (40) is provided for

adj usting thelslze § ‘gg wh90ap (36), said gap adjustnment neans (40)

integral l'y joilning2 a? firstyand secénd base portions (24, 26),

characterised ) -t gap djustnent means (40) is

,..--._r

- contact beams 28, 13112 ace cantileverad from Cheir respective
Base portians 24, 264. A gap 16 is formed between the distal
ends 13, 314 of the contact beams 28, 12 and the contact beams
receive lead 18 inserted in the gap 1§, as shawn in FIGURE 1
such that the electrical lead 18 contacts at least aone of the
distal ends 30, 34 for establishing electrical connection
between the lead and the printed substrate 12. As shown in the
embodiment of FIGURE 2, distal ends 30, 34 can be beat at an
angle ta the longitudinal plane of the terminal. .In a
preferred embodiment, distal ends 34, 34 are bent orthegenally
te the lengitudinal plane of the terminal. In this embodiment,
the leads af a mating connector or the like are inserzed
.substantially perpendicular to the longitudinal plane of the
terminal.

The terminal embodiment shown in FIGURE 2 can .be
surface mounted to the contact pads of a printed circuit board
or the like wherein base portions 24, 26 are solderably
connected to the contact pads in a known manner. However, the
present invention is not intended to be limited in this manner
and various other types of terminal mounting techniques are
within the scope of the invention. For example, the terminal
embodiment shown in FIGURE 3 includes an attachment tail 39
which can be mounted in a plated through hole in the printed
substrate in a known manner for connecting the terminal to a
contact pad on the circuit board.

As discussed above, where a particular application

'requires that connector 10 is connected ta an edge card type
connector having a plurality of leads on one of the sides
thereof, the edge of the card is disposed in the gaps of the
adjacent terminals such that the leads contact the distal end
of cne of the contact beams of the connector terminal.’

Gap adjustment 40 is disposed hetween and integrally
joins base portions 24, 26. Gap adjustment 40 can be adjusted
to provide a desired size for the gap 316 between the distal
ends of the contact beams. In the embodiment shown in FIGURE
2, gap adjustment 40 has a curved profile which projects a



bowed out of said common pl ane. 10 8. A nethod of manuf aCtHEPL%CE‘MENT gpr--r
. connector termnal (22), conprising: providing a quantity of term nal
material; formng said quantity of ternminal material into:

predatarmined depch cu-:sida of thae langitudinal plane af tha
terminal. This prc:i.i.e and depth carraspand Co a particular
gap siza. ' _

Thus, a terminal 22 is manufactured by farming a
quantity of terminal material, preferably by sctamping, into a
desired terminal prdfile, such as that shewn in FIGURES 2 and
3.

In order to adjust the gap size, the depth or the
profile, or both, of the gap adjustment 40 is altered to cbtain
tHe desired gap size. The gap adjustment can be altered by
displacing the gap adjustment material to change the depth at
which the gap adjustment extends qutside of the longitudinal

" plane of the tarminal and/ar by displacing the gap adjustzent
material to change the prafile qf the gap adjustzment while
maintaining a specified depth. It is preferable to form the
shape of the gap adjustment for a desired gap size such that
the base portiacns 24, 26 remain aligned in parallel in the
langitudinal plane of the terminal.

.Thus, a connectar in accordance with the present
invention provides low cost, low-praofile connectar terminals
which can be densely packed together and which provide a
reliable latching mechanism for securing a mating connector or
the like into electrical connection with a printed substrate.
The connector terminals can be simply modified to receive
variable size leads of a mating connector or the like.

' Although particular embodiments of the present
invention have baeen described and illustrated herein, it is
recognized that modifications and variations may readily occur

to those skilled in the art within the scope of
the clainms, '
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afirst base portion (24) having a first contact beam (28) canti | evered

_therefrom said first contact beamhaving a first distal e - GHEE
second base portion (26) having a second contact bean1(32)”%%%@??@5§?§§EET
therefrom said second contact beam (32) having a second distal end (34), a
gap (36) between said first and secong distal ends (30, 34);

i ntermedi ate portion (40) disposed between and integral with said first and

e e " i

1. An electrical connector, comprising:

a housing(20);

a plurality of terminals (22) secured in said
housing, each of said terminals having:

a first and second base portion (24, 26), said
first base portion (24) having a first contact beam (28)
cantilevered thefefrom, said first:contact beam (28) having
a first distal end (30) said second:base portion (26) having
a second contact beam (32) cantilevered  therefrom, said
second contact beam having a second distal end (34),'wheréin
a gap (36) is formed between said first and second distal
ends (30, 34), said first and second contact beams (28, 32)
serving to receive an electrical lead (18) inserted in said
gap such that the electrical lead contacts at least one of
said distal ends (30, 34) to establish electrical connection
between the lead and one of said distal ends, the first and
second base portion (24, 26) are disposed in a common plane
extending generally in the direction of the contact beams
(28, 32) and

gap adjustment means (40) is provided for adjusting
the size of said gap (36), said gap adjustment means (40)
integrally joining said first and second base portions (24,
26), characterised in that said gap adjustment means (40) is
bowed out of said common plane.

2. An electrical connector according to claim 1,
wherein each said terminal (22) is constructed such that said
first and second base portion (24, 26) and said first and
second contact beams (28, 32) are all aligned in said common
plane, and said first and second distal ends (30, 34) are
bent at an angle to said plane.

3. An electrical connector according to claim 2,
wherein said first and second distal ends (28, 32) are bent

RFPLACEMENT SHE»_“%T'
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orthogonally to said common plane.




and the nethod further conprises displacing an amount of said term nal
_material out of said common pl-ane at said internmediate porti oflREPOAEEJIENT SHEET
the size of said gap. 9. The net hod according to cfain18 wherein said
formng step is carried out in a stanping operation.

according to claim9, wherein said displacing step out in a
stanpi ng operation. 11. The nethod agcording to cl aa!‘ﬂﬂem ,I Im””"fmrel n

said termnal material is substantiall®y planar, and

4, An electrical connector according to claim 1, 2 or
3 wherein said gap adjustment means (40) has a curved profile
projecting outside of said common plane.

5. An electrical connector according to any one of
claims 1 to 4, wherein said gap adjustment means (40) is
altered by displacing the material of the gap ad]uetmcnt
means to provide a desired gap size.. . -

6. An electrical connector according to.any -one- of - -
claims 1 to 5, wherein each said terminal ¢22) further having
- an attachment tail (39) for mounting said terminal in a.
plated through hole in a printed substrate.

7. A connector terminal (22) for use in an electrical
connector according to claim 1, said terminal comprising:
a first and second base portion (24, 26) said first.
base portion (24) having a first contact beam (28)
cantilevered therefrom, said first contact beam (28) having
a first distal end (30), said second base portion (26) having
a second contact beam (32) cantilevered therefrom, said
second contact beams (32) having a second distal end (34);
wherein a gap (36) is formed between said first and second
distal ends (30, 34), said first and second contact beams
(28, 32) serving to receive an electrical lead (18) inserted
in said gap such that the electrical lead contacts at least
one of said distal ends (30, 34) for establishing electrical
connection between the lead are disposed in a common plane’
extending generally in the direction of the contact beams
(28, 32) and .
gap adjustment means (40) is provided for adjusting
the size of said gap (36), said gap adjustment means (40)
integrally joining said first and second base portions (24,
26), characterised in that said gap adjustment means (40) is
bowed out of said common plane. {




sai d displacing step conprises dispfacing a portion of said internedi
. portion out of the plane of said ternminal material. FEPLACEMENTSﬂEfT
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8. A method of manufacturing a connector terminal
(22), comprisings:

providing a quantity of terminal material;

forming said quantity of terminal material into:

a first base portion (24) having a first contact
beam (28) cantilevered therefrom, said first contact beam
having a first distal ends (30);

a second base portion (26) having a second contact
beam (32) céntilevered therefrom, said second contact beanm .
(32) having a second distal end (34), a gap (36) between said -
first and second distal ends (30, 34);

' an intermediate portion (40) disposed between and
integral with said first and second base portions (24, 26);
and the method further comprises displacing an amount of said
terminal material out of said common plane at said
intermediate portion to adjust the size of said gap.

9. The method according to claim 8, wherein said
forming step is carried out in a stamping operation.

10. The method according to claim 9, wherein said
displacing step is carried out in a stamping operation.

11. The method according'to claim 8, 9 or'lo, wherein
said terminal material is substantially planar, and wherein
said displacing step comprises displacing a portion of said
intermediate portion out of the plane of said terminal
material. ' ' ' '
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CONNECTOR FOR HIGH DEN ELECTRONIC ASSEMBLIES

An electrical connector includes a housing and a plurality of terminals secured within housing
for mounting a mating connector or an electronic module or the like having a plurality of
~ electronic leads disposed thereon to a printed substrate. A first contact beam is cantilevered
from a base portion and has distal end, while a second contact beam is similarly cantilevered from
a base portion and also has a distal end wherein a gap is formed between the distal ends of the
contact beams. The leads of the mating connectors or the like are inserted into the gap for
contacting engagement with the contact beams. ‘A gap adjustment integrally connected to the base
portion provides for simple adjustment of the size of the gap between the contact beams.

FIGURE 2.
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