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LOW PROFILE ELECTRICAL CONNECTOR

Field of The Invention

This invention generally relates to the art of
electrical connectors and, particularly, to an electrical
connector having a low profile afforded by unique contact

constructions and mounting arrangements of the contacts in the

ac o io

There are a wide variety of electrical connector
constructions which conventionally include a dielectric
housing which mounts a plurality of contact members, with the
housing having a plurality of passages for receiving mating
terminals in engagement with contact portions of the contact
A common type of contact member is a stamped and
formed sheet metal member which includes a portion or end
configured for engaging a respective terminal inserted into
one of the passages in the dielectric housing.

One of the problems with electrical connector
constructions of the character described above centers around
the ever-increaging miniaturization of various electronic
The electrical connectors used in such equipment,
likewise, are increasingly miniaturized, yet the advantages of
stamped and formed contact members éti]__.l must be realized.

An example of such miniaturization is in the area of
computer disk drives. Extremely low profile electrical
connectors are being required, including versatile connectors
which are capable of receiving a mating terminal in either of
two opposite directions and with appreciable contacting
The contact pitch (spacing) in such electrical
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connector.
10

members.
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equipment.
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forces.
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connectors also is becoming continuously smaller which also
creates problems in the overall design of the connectors.

to

This Sheet Has Been R

T

REPLACED SHEETS
b Description : paged ...}...
@ Claim(s) :paged..lt..
[ Drawing(s) paged V*
7] Abstract

DATE OF RECEIPT ..........

SG
to paged ... 15...
to paged ... J[%....
ic paged s
to paged ...7.....

.........................




connector. Background O The I nvention There are a wide variety
of el ectrical connector constructions which conventionally include a

di el ectric housing which nounts a plurality of contact menbers, with the
housi ng having a plurality of passages for receiving natigg termnals in
engagenent with contact portions of the contact nenbers. TdB40EPt ype of
contact nenber is a stanﬁs menber whi ch includes a

ed ,and forned, sheet netal
portion or end confi guFaie; dnventdemqis F’S§ﬁ€&ﬁf’vet?ePﬁi1W§F‘9i N « 8BoVRy o
one of the pAssHensi byt prodidiagt & rdryiSiow). profile cofhectbdrt haviihgblens

W th eIectrii§#¥ﬁéﬂggg£§¥%§$nstructions of the character described above

centers arou easing mniaturization of various electronic
equi pnent. The el ectrical connectors used in such equi prent,

Summary Of The Invention
5 An object, therefore, of the invention is to provide

a new and improved low profile electrical connector construc-
tion, particularly including novel contact and housing
configurations.

Generally, the invention is directed to an electri-

10 cal connector which includes a dielectric housing having an
elongated direction generally perpendicular to a low profile
direction. The housing has terminal-receiving passages
defining terminal-insertion axes for receiving mating terminal
members in the low profile direction. The low profile

15 configuration of the housing results in short side walls
thereof. A plurality of stamped and formed sheet metal
contact members are mounted on the housing. The contact
members have contact ends disposed in the terminal receiving
passages and terminal ends projecting from the housing. The

20 contact ends of the contact members are inserted through slots
in the side walls of the connector housing.

The invention contemplates that the contact ends of
the contact members be mounted through the slots in the short
side walls of the housing, with the contact ends spanning the

25 terminal receiving passages. The contact ends are generally
planar and have terminal-receiving slots with the planes of
the contact ends being disposed generaily transverse to the
terminal insertion axes of the passages.

‘ As disclosed herein, each contact end of each

30 contact member is bifurcated to define a pair of arms having
inwardly projecting distal ends defining the terminal receiv-
ing slot thereof. The inwardly projecting ends are bent or
twisted out of the plane of the contact end to define surface
means for engaging the mating terminal member when inserted

35 into the respective terminal receiving passage in either

9
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| ikew se, are increasingly mniaturized, yet the advantages of stanped and
frormed contact nenbers still nust be realized. An exanpl e of such
mniaturization is in the area of conputer disk drives. Extrenely | ow
profile electrical connectors are being required, including versatile
connectors which are capable of receiving a mating terni 8ar1P4 EPt her of
two opposite,diregtions and with apgreciable contacting forces.

Th
contact pi tAAFeSHienng)ANGrhex fea is o tengthencthe arns 4o provide
conti nuous| yddieibaal Wi leExidiitof eehé¢ehpradsilts | dnt htedveed ! [irgeaitdonof

t he connect LS ag.

The invention also contemplates that in one
5 configuration the planar contact ends of the contact members
are wider than the pitch of the mating terminal members to
provide increased stability for the contact ends of the
contact members. Accordingly, the contact ends for a given
row of terminal receiving passages are staggered in a
10 direction generally parallel to the terminal insertion axes of

the passages.

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

15 drawings.
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2 . This invention is directed to solving the above problenms by
pr\ow ding a very low profile connector having a very snall pitch. Summary
O The Invention An object, therefore, of the inventionis to
provi de a new and inproved | ow profi I e electrical connector construc- tion,
particularly including novel contact and housing configur22t+bs. EP
Cenerally, the i nvent | on S d| rect ed to an electri- cal connector which

i ncl udes a Al : R Bated direction generally

perpendicular to a | OV&-ms @dd&x@d%@ttﬁms inv6Rt 'oN NI ate believed to

Lermi nal - 1 eGel vi 1 B350 %5l oDk R AT BELELSELLIE) TPSuAS" abBERSL

claims. The invention, together with its objects and the

5 advantages thereof, may be best understood by reference to the
following description taken in conjunction with the accompany-
ing drawings in which like reference numerals identify like
elements in the figures and in which:

FIGURE 1 is a perspective view of an embodiment of

10 an electrical connector incorporating -the concepts of the
invention, with one of the contact members removed from the
housing to facilitate the illustration;

FIGURE 2 is a fragmented elevational view of one of
the contact members looking generally in the direction of line

15 2-2 of Figure 1;

FIGURE 3 is a perspective view of an alternate form
of contact member in comparison with the contact member shown
in Figures 1 and 2;

FIGURE 4 is a vertical section through the housing

20 of the connector taken generally along line 4-4 of Figure 1,
with the terminals removed;

FIGURE 5 is a vertical section through the housing
similar to that of Figure 4 taken generally along line 5-5 of
Figure 1, with the terminals removed;

25 FIGURE 6 is a perspective view showing the electri-
cal connector of Figure 1 surface mounted to a flat flexible
cable;

fyY

FIGURE 7 is a perspective view of the electrical

connector of Figure 1 mounted to the bottom of a printed
30 circuit board;

FIGURE 7a is a perspective view of the printed
circuit board of Figure 7 in which a mating header component
is about to be inserted into the top of the board;

FIGURE 8 is an exploded perspective view of a

35 modified form of the electrical connector of Figure 1 for

TN




menbers in the |low profile direction. The | ow profile configuration of
"t he housing results in short side walls thereof. A plurality of stanped
and formed sheet netal -contact nmenbers are nounted on the housing. The
contact nenbers have contact ends disposed in the term nal receiving
passages and termnal ends projecting fromthe housi ng.2ZmP4 M act ends of

t he cont act rs are,Lpserted,through slqts in the side walls of the
o neot o edliWilS &' d1FPEPERE  timeo ! sntiig ihrinkaren oompaRent pa
ends of tshaongt act nenbers be nounted through the slots in the short side

wal | of the hous! neretinkl § ' PAHCEINE F0AD bECaheNLE" ShBBhiBRe! Vi NS

passages. The contact en y planar and have term nal-Tecei ving

sl ots wi t PR hanp|elratricalc coppestore Rmbody Hag ditheoseengepte a9, the
t ransvgr sei riveritiFonr £ Wit lthrdec of ¢he2¥ontatct! RemBagsagefioved from thés

di scl 0sed ehiathoP Il O A6 A0 PleeS ubO™ PRladBIORIn ) o DI furcated to
FIGURE 10 is a vertical section similar to Figure §
of still another embodiment of the present invention;
FIGURE 11 is a fragmented perspective view of still
10 another embodiment of the present invention, with one of the
terminals removed from the housing to facilitate the
illustration; '
FIGURE 12 is a vertical section similar to that of
Figure 10 but of the embodiment shown in Figure 11; and
15 FIGURE 13 is an elevational view of one of the
contact members looking generally in the direction of line 13-
13 of Figure 124

o

eet Has Been Replaced

BT —



i nwardly projecting distal ends defining the termnal receiv- ing slot
thereof. The inwardly projecting ends are bent or tw sted out of the plane
of the contact end to define surface nmeans for engaging the mating term nal
menber when inserted into the respective term nal receiving passage in
ei t her 3 direction. APeth@4 ERature is

to lengthen the arns to provi de additi onal erX|b|I|ty which results in
reduced inséMﬁﬁ#ﬂsﬂ_ﬂs&srfn;ggn_gt_zn Preferred Embodiments

Referring to the drawings in greater detail and
first to Figure 1, the invention is depicted in an electrical
connector construction or assembly, generally designated 10,

5 which includes a unitary dielectric housing, generally
designated 12, molded of plastic material or the like. The
housing is elongated as defined by a top wall 14, a bottom
wall 16 and a pair of side walls 18, all terminating in end
walls 20. The housing has a plurality of through passages 22

10 extending between top and bottom walls 14 and 16, respec-
tively. Each through passage 22 has a tapered lead-in 23 at
each end of the passage. As will be better understood below,
after a description of the contact members, the housing also
has slots 24 and grooves 26 in both opposite side walls 18 for
15 receiving and positioning contact members, generally
designated 28, that engage mating contact members, such as
appropriate terminal pins, inserted into through passages 22.

Referring to the array of through passages 22 which

are visible in top wall 14 of housing 12 in Figure 1, an
20 electrical connector constructed as shown has two rows of four

passages, as illustrated, with the pitch (spacing) between the

passages in each row, as indicated by double-headed arrow 30,

and the pitch (spacing) between the passages in the respective

rows, as indicated by double-headed arrow 32, on the order of
25 1.0 mm. '

Still referring to Figure 1, each contact member 28
is a stamped and formed sheet metal component which includes
an elongated body portion 34, with a tail end 36 and a pin
receiving end 38 projecting perpendicularly away from, but on

30 opposite sides of body portion 34 at opposite ends thereof.
Pin receiving end 38 of each contact member 28 is bifurcated
by means of a pair of arms 38a having projecting ends or tabs
38b that project toward the end 36 upon which the tail is
located.

35 Referéing to Figure 2 in conjunction with Figure 1,
the configuration of projecting tabs or ends 38b of arms 38a

6 .
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forces. The invention also contenplates that in one configuration
t he planar contact ends of the contact nenbers are wi der than the pitch of
the mating term nal nenbers to provide increased stability for the contact
ends of the contact nenbers. Accordingly, the contact ends for I ven row
of term nal receiving passages are staggered in a dlrectl%%'geﬁeﬁglly
parallel to the iern1nal i.nsertion axes of {he passages.

obj ects, feffireinargcedving,snd 38 (9E eackhcontagt member, 28 eﬂFef F‘Bﬁﬁt he
fol | ow ng dedreafly daepiictiedon fekean iBe eeencdih#tn thet ltabsheare bent

acconpanylnng%gwgr&fy in the direction of body portion 34 of the contact
member so that opposing surfaces 38c are presented parallel to

5 the insertion direction of a mating member, as indicated by

arrow 40. This insertion direction 40 of a mating member or

pin also is illustrated in Figure 1 and can be considered the

insertion axis for each through passage 22. It can be clearly

seen in Figure 2 that a mating pin can easily be inserted into

10 pin receiving end 38 from the direction opposite elongated
body portion 34. Further, by shaping projecting tabs 38b so
that they project sufficiently towards portion 34 and creating
rounded edges 38d at the lower edge of surfaces 38c, pin
receiving end 38 can also mate with a pin inserted along the

15 elongated body portion 34 without "stubbing." As a result,
electrical connector 10 can be used either as a "top" or
"bottom"™ loading connector with mating members being inserted
from either end of the respective passages. Figure
3 shows an alternate form of a contact member, generally

20 designated 28', which, as with contact member 28, includes an
elongated body portion 34, a tail end 36 and a pin receiving
end 38, but with arms 42 of contact end 38 being twisted to
present opposing surfaces 44 within a respective contact-
receiving passage 22. The twisting of arms 42 is for the same

25 purposes as bending tabs 38b of contact member 28 in Figures
1 and 2 (i.e., to allow both top and bottom entry into
electrical connector 10 without stubbing or scoring the mating
terminal members). If desired, a combination of bending tabs
38b and twisting arms 42 could be utilized.

30 Referring to Figures 4 and 5 in conjunction with
Figure 1, the invention contemplates a staggering of slots 24
(and accompanying grooves 26) for contact members 28 in
opposite side walls 18 of connector housing 12, in order to
permit contact members 28 to be of sufficient size yet still

35 permit the close pitch of contact-receiving passages 22, as
described above in relation to spacings 30 and 32.
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4 Brief Description O The Draw ngs The features of this

I pvention which are believed to be novel are set forth with particularity
in the appended clains. The invention, together with its objects and the
advant ages thereof, may be best understood by reference to the follow ng
description taken in conjunction with the acconpany- ingod-g4@EPin which
| i ke reference nunerals identify like elenents in the figures and in which:
FIGURE 1 is a perspechMore particularlgnbdd e b seerelhytsliats Zon(mnd or

i ncor porat i eg’%rom ePig fhe! REa gn}mfﬁl %miﬂe Ilrﬁléui-ﬁe 1O the

menbers re ousmgt itate t tratio
slots are arranged in upper and lower levels, in an alternat—

ing or staggered array. Figure 4 shows the location of the
5 upper level of slots, and Figure 5 shows the location of the
lower level of slots. In the embodiment shown, there are four
contact-receiving passages 22 in each of the two rows thereof
as seen in Figure 1. Accordingly, there are two slots in the
upper level and two slots in the lower level for each row of

10 passages on each side of the housing.

By providing the two levels of slots in a staggered
array, bifurcated pin receiving ends 38 of contact members 28
can be made wider than if the slots and contact ends were in
a single row and the contact members were on the same 1.0mm

15 pitch. The use of wider pin receiving ends allows the contact
members to be larger and thus easier to manufacture. In
addition, larger contact members provide greater strength and
a greater ability to predetermine the contact engaging forces
against the mating pin members.

20 Pin receiving ends 38 of the contact member,
including arms 38a thereof, define a generally planar portion
of the contact member, with the arms and downwardly bent tabs
38b defining a pin receiving opening which is disposed
generally perpendicular to the terminal-insertion axes 40

25 depicted in Figures 1, 2, 4 and 5.

Arms 38a (42 in Fig. 3) of the contact ends 38 of
the contact members include outwardly projecting barbs 46 for
digging into the plastic material of housing 20 along the side
edges of slots 24 to securely fix the contact members within

30 the slots of the housing. By inserting contact members 28
into the housing 12 through slots 24 which are perpendicular
to through passages 22 and the axis of mating, there is
little, if any, force attempting to back out the contact
members during mating. That is, the barbs 46 and the plastic

35 housing 12 do not have to directly oppose the insertion and
withdrawal actions. - -

heet Has Been Reilaced
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FIGQURE 2 is a fragnented el evational view of one of the contact nenbers

| goking generally in the direction of line 2-2 of Figure 1;

FIGURE 3 is a perspective view of an alternate form of contact nenber in
conparison with the contact menber shown in Figures 1 and 2;

FIGURE 4 is a vertical section through the housing of théz,-otmbcnbr taken
enerally along line 4 4 of Figure 1, with the term nals_renoved

I%I GURE 5y| s a 8ert i calCERRYSD 78 Hibdhe opp fdae wplds 18 ?ﬁaboﬁﬁing
Figure 4 taken cymmureicatelwith |shets- ﬂoioﬁwmddautbodfl%éﬁtﬂbﬂ@ 34

d; Vi how t he tr cal
{:gx\égtor of Flcol?rtﬁl sur aggn%dg% %%v \‘:ﬁea?gfwﬁgx%ﬁrggsgﬁl 89 @ﬁe i:od
FIGURE 7 i sP® are geperpldy fh@sbmtthndm ahisids snrfacesgofeside

mount ed $0 wWaalhieAm ehis PeiRies the connector 10 to require less space
on a printed circuit board. As seen in Figure 1, tail ends 36
of the contact members (on both sides of the connector) are
generally coplanar for surface mounting the connector, as
illustrated below. Consequently, the body portions of the

10 contact members  which are inserted into the upper level of
slots are longer’'than the body portions of the contact members
which are inserted into the lower level of slots. If desired,
the tail ends could be inserted through holes in a printed
circuit board rather than surface mounted.

s Figures 6 and 7 show some of the uses of electrical
connector 10 described above in relation to Figures 1-5.
Referring to Figure 6, the electrical connector is shown
surface mounted to the top of flat flexible cable, generally
designated 48, which includes a plurality of conductive strips

20 50 running along the length of the cable. Connector 10 is
positioned on top of the flat flexible cable and tail ends 36
of contact members 28 are conductively affixed to the terminal
strips, as by soldering through known surface mount
procedures. The connector then is ready for receiving mating

25 terminal members, such as terminal pins, inserted into
terminal-receiving passages 24 as indicated by arrows 40.
Electrical connector 10 thereby is effective to electrically
couple the mating terminal members or pins to conductive
strips 50 of flat flexible cable 48. Of course, absent holes

30 in the flat flexible cable, the connector depicted in Figure
6 could only be mated from one direction.

Figure 7 shows a printed circuit boarda 52 having
circuit traces 54 on the bottom surface. Again, electrical
connector 10 is surface mounted to the printed circuit board,

35 with tail ends 36 of contact members 28 electrically connected
to circuit traces 54, as by soldering. The connector then is

o 2
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circuit board; FIGURE 7a is a perspective view of the printed
circuit board of Figure 7 in which a mating header conponent is about to be

inserted into the top of the board; FI GUREI 8 is an expl ](c)dle:d .
erspective view of a nodified formof the electrical connector o i gure
Por > 5 receiving a dfRrdO4nER ype of

mating conngghil £8"PBETYe Sppropriate mating terminal members inserted
into terminal receiving passages 22 either from above or below
the printed circuit board to electrically couple the pins to
circuit traces 54 on the printed circuit board.

5 Figure 7a shows the top of printed circuit board 52,
with holes 56 in the printed circuit board aligned with
passages 22 and axes 40 and through which terminal pins 58 of
a mating header component, generally designated 60, are
insertable.

10 Figure 8 shows a modified .form of electrical
connector 10 and is generally designated 62. Like numerals
have been applied to Figure 8 corresponding to like components
described in relation to electrical connector 10 in Figure 1.
Dielectric housing 12 has been modified to include an enlarged

15 slot or opening 64 running through the center of the housing,
with terminal-receiving passages 22 opening into slot 64. The
terminal receiving ends 38 of contact members 28 still project
perpendicularly into and across the individual terminal-
receiving passages 22. The modified construction of housing

20 12 in connector 62 is designed for receiving legs 66 of a
plurality of mating terminal members 68 mounted to the sides
of a T-shaped insert housing 70 of a mating connector
component, generally designated 72. Housing 70 includes a
depending leg or flange 74 which is inserted into enlarged

25 slot 64 of electrical connector 62. The cross or upper flange
portion 76 of T#shaped housing 70 will lie above top wall 14
of housing 12 éof connector 62 and could act as a stop.
Connector component 72 is mated with electrical connector 62
by inserting flange 74 into slot 64 and legs 66 into terminal

30 receiving passages 22, as indicated by arrow 78. Surface
mount tails 79 are utilized to secure component 72 to a
printed circuit board or flat flexible cable or other
electrical component by surface mounting.

From the foregoing description of electrical

35 connectors 10 and 62 in relation to Figures 1-8, it can be
seen that the connectors have a very low profile (i.e., a very

10
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shown; FIGURE 9 is perspective view of another enbodi nent of an
el'ectrical connector enbodying the concepts of the invention, with three of
t he contact nenbers renoved fromthe connector housing to facilitate the

il lustration; FIGURE 10 is a vertical section simlar to Figure 5
of still anot her enbodi nent of the present invention; 92-104 EPGURE 11

Is a fragrrent ers Y | sti anot he enbo | ment. of. the present
i nventi on, tg g‘ E‘P%%‘neﬁ? Fﬁ'nenéjsr?"é R Of oiﬁ??ret sPfg Y@f%gﬁpﬂat e
the illust rettenm,nal member$) GURE Iﬁ | etherer wordbk, seterminal~Freeeivdnghat
of Figure 1 the HP | ﬁpg RE
13 is an el evatl #T d\}leew o?%one o %gnco'#t‘g%?ign‘gr#orfs ik| ng genera#’?~J
in the dire@fipn%ing;genexally B\‘apﬂg'u pdn receiving ends 38 of contact

5 members 28, 28' in planes spanning the terminal-receiving

passages 22, i.e., generally perpendicular to the terminal-

insertion axes 40. In addition, the pin receiving ends of the

contact members are inserted into dielectric housing through

the short side walls thereof. Still further, the staggered

10 orientation of the contact ends of the contact members at

different levels allows a small pitch between the mating

terminal members while still providing a relatively large pin
receiving end when compared to the pitch.

Figure 9 shows an electrical connector, generally

15 designated 80, which employs the general principles embodied

in electrical connector 10, but the "low profile" of the

connector is utilized to provide a thin dimension in relation

to horizontal and thus minimizes the amount of board space

utilized. In particular, electrical connector 80 includes a

20 dielectric housing, generally designated 82, having a top wall

84, a bottom wall 86, opposite side walls 88a and 88b, and end

walls 90. Again, terminal-receiving passages 92 are provided

for receiving appropriate mating terminal members or pins
inserted into the housing along terminal-insertion axes 94.
25 Top and bottom walls 84 and 86 have staggered slots 96 and
grooves 98 for receiving contact members. The upper contact
members are generally designated 100 and 101 and the lower
contact members generally designated 102 and 103. As with the
other embodiments, contact ends 104 of contact members 100-103
30 can be wider than the pitch or spacing between the passages
92, as represented by the spacing between insertion axes 94.

As with contact members 28 and 28' (Figs. 1 and 3),

contact members 100, 101 include elongated body portions 106
terminating in coplanar tail ends 108 for surface

35 interconnection to electrical contacts on flat flexible cable,

11
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6. Detail ed Description O The Preferred Enbodi nents Referring to
the drawings in greater detail and first to Figure 1, the invention is
depicted in an electrical connector construction or assenbly, generally
designated 10, which includes a unitary dielectric hou3|nglﬂ%53§;ally
designated 12, nolded of plastic material or the I|ke ng i s

o1 on9at 20 BeAEhEl RsR bIREHR ' end EEKAOT 0N rle S BRUS £y 0

t hr ough payhéghsalg insertable into slots 96 1n top wall 84 of housing

82, are bifurcated to define a pair of arms 110 having

inwardly projecting distal ends or tabs 112 bent to present

5 surfaces for engaging the mating pin members as described in
relation to Figure 2.

However, contact member 100 has a long leg portion

114 and contact member 101 has a short leg portion 116, both

projecting generally perpendicularly from the respective body

10 portion 106 at the end thereof opposite tail end 108. As seen

in Figure 9, contact ends 104 are bent to project generally

perpendicularly:from leg portions 114, 116 back toward tail

ends 108. With the construction of contact members 100, 101

described above, contact ends 104 can be inserted into

15 staggered slots 96 with leg portions 114, 116 received in the

respective grooveg 98, with body portions 106 extending

downwardly along side wall 88b of housing 82, as at 118, and

with tail ends 108 projecting outwardly from the housing at

the bottom thereof for surface interconnection to appropriate

20 terminal strips, circuit traces or the like of an appropriate

electrical component such as a flat flexible cable or a
printed circuit:board.

Contact members 102, 103 are insertable into similar

slots 96 and grooves 98 in bottom wall 86 of housing 82; the

25 slots and grooves being a mirror image of the slots and

grooves in top wall 84. The contact members 102, 103 are

configured similar to contact members 100, 101 with body

portions 106 and tail ends 108 of contact members 100, 101

completely removed, and with distal ends of leg portions 114

30 .and 116 extended and shaped to define surface mounting tabs

120 (Fig. 9). These tabs along with tail ends 108 of contact

members 100, 101 can be surface interconnected to appropriate

contacts, terminal strips or circuit traces, as by soldering

or the like. 1In this configuration, the connector 82 can only

35 mate with pins that are inserted from one direction due to

body portions 106 which extend along side 88b. Contact member

* -
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ext endi ng between top and bottomwalls 14 and 16, respec- tively. Each

t hrough passage 22 has a tapered lead-in 23 at each end of the passage. As
will be better understood below, after a description of the contact

nmenbers, the housing also has slots 24 and grooves 26 in both opposite side
walls 18 for receiving and p05|t|on|ng contact nembe®2-1 °4géﬁbrally

desi gnat ed t,hat cont act nber such a opriate

t er m nal 5,33 e#‘?%‘gtf?ﬂga {: @?faﬁ ?f&e 02 >ekcept %Iteﬁq%?b
the array oi\\ouhlt:d.ngh taissages m mbhgéram vthabl @:ahs t130 wakle 1allizgfned.
housi ng 12 e I r ecieri é§§
two rows of our ghss%;g\:grise Itll'g rat vmiteh gbi?ﬁ#i%spam ng) between
t he passage§oilfderade can Pﬁdﬁ@&ﬁé& @Pﬁﬂﬁﬂ&ﬂﬁ*headed arrow 30, and the

pitch (spacing) bet memgm aaaiaaeﬁnwstbeféeéeeetw&émssi&é w&rﬁ gL
by doubl e- headed ar. he _or of

Sti
referring t8 FP&HF&“S 83a(¥:ﬁ E‘BM’%@t"’ rr%hfeved area or "“°t°h" along
the bottom edge of the side wall, as at 122, to allow for

visual inspection of the quality of the solder joints, for
instance, of terminal tabs 120.

10 It is contemplated that the connector of Figure 1
could be modified to eliminate the upper rows of contact
member 28 and substantially reduce the height of the
connector. As such, pin receiving end 38 of contact members
28 would lie in one plane rather than two. Likewise,

15 elongated body portion 34 would be of one length rather than
two. Figure 10 shows a section through such alternative
embodiment. The reduced height is especially apparent when
Figure 10 is compared to Figure 5. Projections 130 may be
provided extending from housing 132 to assist in locating

20 connector 134 og a printed circuit board (not shown).

still” another alternative embodiment is shown in
Figures 11-13 and is generally designated 150. Like numerals
have been applied to Figures 11-13 corresponding to 1like
components described in relation to electrical connector 10 in

25 Figure 1 and electrical connector 134 in Figure 10. Connector
150 includes a unitary dielectric housing, generally
designated 152, molded of plastic material or the like. The
housing 152 is similar to housing 12 of connector 10 except
that the portions of the housing that receive and contact

30 terminals 154 are modified for the new terminal.
Specifically, hausing 152 includes female terminal receiving
cavities 156 that project inwardly from sidewalls 18 of the
housing. A pair "of guide ribs 158 extend upwardly from the
bottom surface of the cavity 156 and include ramp~like lead in

35 sections 160 that are used to guide the terminal 154 into the
cavity during assembly of the connector. In addition, the

13
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s a’stanped and forned sheet netal conponent which includes an el ongated
body portion 34, with a tail end 36 and a pin receiving end 38 projecting
per pendi cul arly away from but on opposite sides of body portion 34 at
opposite ends thereof. Pin receiving end 38 of each contact nenber 28 is
bi furcated by nmeans of a pair of arnms 38a having projectdrgl@®ndEP or tabs
38b t hat pI’OJ ect tqoward the end 36 upon which the tail is |ocated.

Referring 09 gn?;‘?‘ﬁ‘e@oﬁ BRc163thit P ignt from pestsnifjulecabingf

proj ect i ngﬁ!ﬁbStefmtﬂdISBfitﬁa)fiﬁr Phe38Housing 152 as described below.

After the terminals 154 have been inserted into the housing

cavity 156, posts 163 are deformed by heat staking to retain

5 the terminal in place. The left most terminal visible in

Figure 11 and its associated ribs 162 and portion of post 163

are shown as being heat staked in place. In practice, the

heat staking of more than one terminal would occur

simultaneously. If desired, the terminals are held in place

10 'solely by an interference fit between the terminal 154 and
ribs 162 without heat staking.

Each contact member 154 is ‘a stamped and formed

sheet metal component which includes a tail end 36, a base 164

projecting perpendicularly away from tail 36 and a pair of

15 arms 166 that extend from base 164. Arms 166 include a first

portion 168 that is generally coplanar with base 164 and a

second portion 170 that is integrally formed with first

portion 168 but generally perpendicular thereto. Arms 166

include downwardly projecting tabs 38b for contacting a mating

20 pin. Through such a configuration, opposing surfaces 38c are

presented generally parallel to the insertion direction of a

mating male terminal, as indicated by arrow 40. By shaping

projecting tabs 38b so that they project sufficiently downward

and creating rounded edges 38d at the lower edge of surfaces

25 38c, the projecting tabs 38b can mate with a pin inserted

along the mating axis without "stubbing" whether the pin is

inserted from eifher end of a male pin receiving passage 22.

Upon mating of terminal 154 with a mating male pin, second

portions 170 of arms 166 will deflect outwardly away from the

30 pin. In doing so, first portion 168 of arm 170 will tend to

twist relative to base 164 rather than first portions 168

deflecting away from each other. Tail portion 36 is

configured for surface mounting as is known in the art, but

could also be configured for through-hole mounting. Recesses

35 172 are provided in the side edges of base 164 for locating

terminal 154 in cavity 156 prior to heat staking the terminals

14
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of. pin receiving end 38 of each contac nenber 28 are nore clearly

‘depi ct ed. It can be seen that the tabs are bent downwardly in the
direction of body portion 34 of the contact menber so that opposing
surfaces 38c are presented parallel to the insertion direction of a mating
menber, as indicated by arrow 40. This insertion direct?dmt@4 BP a mating
menber or pin alig igelllustrated in Figure 1 and can be considered the

i nserti on % the Al fasafiomassale should be, wndenskaqd, thah the
Figure 2 tdmbiodiment nghowm DRNFigarés De-1mseschrd betﬁtmmzéacwuhnghend 38

Lﬁﬁ?‘ef;??n;’déf%t*%@ SEELTONT EROUN OIS L BIeRTECh N XY pidEkASR, o PREBRA5, ™
and cr eat iPRFEomdAEI0 camud Iy modifiied dbyetwistdngf thoskeapertisns |ima
5 manner such as that shown in Figure 3 and indicated by
reference numeral 42. Through such twisting, the likelihood
of stubbing is reduced even further.
It will be understood that the invention may be
embodied in other specific forms without departing from the
10 spirit or central characteristics thereof. The present
examples and embodiments, therefore, are to be considered in
all respects as illustrative and not restrictive, and the
invention is not to be limited to the details given herein.

wt

————
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recei ving end 38 can al so nate with a pin inserted along the el ongated body
“portion 34 without stubblng Aé '“Féé' “electrical connector 10 can be
used either as a "top" or " onnector with nmating nenbers
being inserted fromeither ﬂn Egﬁﬁt | ve passages. Fi gure
3 shows an alternate forn1of*a coni gener al P9-404i BRat ed 28’

whi ch, as cont act nenber I ncl udes an el ongat ed body portion 34 a
tail end a pin rece|V|ng end 38, but with arnms 42 of contact end 38

being twi sted to present opposing surfaces 44 within a respective contact-

bend Xg”?aﬁi‘ségﬁeo?%oﬂ‘aa h Srdditadipall EinfifotBr) isd) SART 1R610RE° OF

both t op andisdecsmienthausdng €1%2}r héXﬁHGOthﬂnﬂahitWMPﬁoGPEmiMﬂﬁT@ or

scoring tbecarmmg basahaéh r”(qﬁ)er SdacH fddfﬁaiﬁd al tepminad-ivsedit iopndi ng

tabs 38b an stln ouI be ut i %: ﬁeferrln to

Fi gur & 42%h% \E,??"h g ﬁﬁ}?f male” términal mem a
plurality of stamped and formed sheet metal female contact
members (154) ,“ each having a contact end disposed in the
passage and a tail portion (36) for securing to a circuit
element, characterized in that:

10 said housing has top and bottom walls, with the
terminal-receiving passages extending in a direction there-
between, and with a cavity (156) in a side wall (18) of the
housing communicating with each passage; and

said contact end of each contact member being

15 inserted into one of the cavities and being generally planar
and having a terminal-receiving slot, with the plane of the
contact end being disposed generally transverse to its

respective terminal-insertion axis, each said contact member

further including an intermediate portion between said contact

20 end and said tail portion, said intermediate portion including
a pair of first:spaced apart arms (168) disposed at an angle
to the contact end.

2. The electrical connector as set forth in claim

1, wherein said contact end of each contact member includes a

25 pair of second spaced apart arms (170) , each of said second

spaced apart arms being integrally formed with one of said

first spaced apart arms, and said second spaced apart arms

have inwardly projecting distal ends (38c) defining saiad

terminal-receiving slot, the inwardly projecting ends being

30 bent out of the plane of the contact end to define surface

means generally parallel to said axis for engaging the mating
terminal member.
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Figure 1, the invention contenplates a staggering of slots 24 (and

‘acconpanyi ng grooves 26) for conta ers 28 in opposite side walls 18
of connector housing 12 “ m mt contact nenbers 28 to be of
sufficient size yet Stll“ x0se pitch of contact-receiving

passages 22, as described above |n relation to spaC|ng§23@°én§P32
Mor e partlcularl be seen Qg slots 24 nq_ ves 26)

|n the near side waPr 18TPR é#ﬁﬁ?ﬁiﬁaltﬁ%?“??ﬁP as set fo

2, wherein said intermediate portion extends generally
perpendicular towthe contact end.

4. The electrical connector as set forth in claim

5 1, wherein the tail portion of each contact member projects

generally transversely relative to the intermediate portion
thereof.

5. - The electrical connector as set forth in claim
2, further including means for locating and securing the
10 contact members in the housing (162, 163, 172).

6. . The electrical connector of claim 5 wherein
said locating and securing means includes projections on said
housing and receéses in said contact members.

7. The electrical connector as set forth in claim

15 4, wherein said contact end of each contact member includes a

pair of second spaced apart arms (170), each of said second

spaced apart arms being integrally formed with one of said

first spaced apart arms, and said second spaced apart arms

have inwardly projecting distal ends (38c) defining said

20 terminal-receiving slot, the inwardly projecting ends being

bent out of the plane of the contact end to define surface

means generally parallel to said axis for engaging the mating
terminal member.
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slots are arranged in upper and |lower levels, in an alternat- ing or

- staggered array. Figure 4 sho I“] u u f the upper |evel of slots,
and Figure 5 shows the Iocatiml ml mﬂ uﬂ”mevel of slots. In the
enbodi nent shown, there are foudr €ontacht-r%céiving passages 22 in each of

the two rows thereof as seen in Figure 1. Accordingly,92htP& BPe two slots
in the upper level and two slots in the |lower |evel for each row of

passages on each sifle ofThacelRgiErigal connector ms sef iforth dfecladm evel s
of slots 1) whétaegactRd tbrminalbiinseptednPhtebcateVbpaceadat3d gfivemnt act

menbers 28, can be de d t I f fhe gl.otg and contact end re.in a
singl e roﬂi“éé?a' t ﬁ@gg(ﬁﬁ’yctp wR esﬁsrdt rﬁ? 1?'5%1#3”5%. \gﬁﬁ@tuse of
wi der pi Meteski contactd mexdberss die tochted renthave t thékr| regpecisvet hus
easieg to c : 4t ] I N e Ld
oroat & PIRCKCRCEHAE: a1epbed”sl (¥he |PLERInEI G501 URRE CpRsRAGYE BE
forces ag%ﬁlﬂsgopﬁénsatiimgl staggered sarray of at least two different
levels, the width of the contact ends generally perpendicular
to the terminal-insertion axes being wider than said pitch.

9. The electrical connector of claim 2 wherein

10 said female contact members further include a base portion

(164) between said intermediate portion and said tail portion

and said female contact members are configured so that said

first arms of said intermediate portion twist relative to said
base portion.

15 10. The electrical connector of claim 1 wherein
said female contact members and housing are configured so that
said mating male terminal member can enter said terminal
receiving passage through either said top or bottom walls of
said housing to mate with said female contact member.

20 11.. The electrical connector of claim 10 wherein
said female contact members further include a base portion
(164) between said intermediate portion and said tayil portion
and said female contact members are configured so that said
first arms of said intermediate portion twist relative to said

25 Dbase portion.
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Pin receiving ends 38 of the contact nenber, including arns 38a thereof,

* define a generally planar portion of the contact nenber, with the arns and
downwardly bent tabs 38b defining a pin receiving opening which is disposed
generally perpendicular to the terminal-insertion axes 40 depicted in
Figures 1, 2, 4 and 5. Arnms 38a (42 in Fig. 92194 tBR cont act
ends 38 ot the contact nenbers i ncl ude outwardly projecting barbs 46 for

di ggi ng ARSdRACL OF THE DISCLOSURE,f hou5| ng 20 al ong the side edges of
sl ots 24 UoW PR B/ ¥ RECATO UONNEQEOR)ers within the slots of the

lots 9 mﬁ.ycL”Z?ret%ﬂr&%%&*?%a&r”%?‘éﬁfﬁt§§ R e e

mat i ng, hiewsdngs |(153)e, having, & ortarminalmréecrivindagassagehe(2nt act
menbeg s @Jﬂ@ﬁﬂaatan%er’ﬂﬁtar-%ééﬁiw bgxf8 Fe4 tfeceiaﬂgyc aOhgt g 12 do
not Rave g et nensbf 2% a tanped 'and Forman’ Sheat” metal Coohtact
member (154) has a contact end disposed in the passage and a
terminal end (36) projecting from the housing. The housing
has top and baottom walls, with the terminal-receiving passage
10 extending in l direction therebetween. A slot (156) is
provided in a side wall (18) of the housing communicating with
the passage. The contact end of the contact member is
inserted into the slot and is generally planar and has a
terminal-receiving slot (38c). The plane of the contact end
15 and the slot are disposed generally transverse to the
terminal~insertion axis. The contact member includes an
intermediate portion (168) located adjacent the contact end to
provide additional flexibility to the contact arms at the
contact end.
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Gooves 26 in the opposite side 12 communicate with slots 24 to accommopdat e
body portions 34 of contact nenbers 28, whereby the outer surfaces of. the
body portions are generally flush with the outside surfates of side walls
18. This permits the connector 10 to require | ess space 0ﬁh§sﬂ£@

circuit board. As seen in Figure 1, tail ends 36 of the COTZ

(1-4)

il

both sides of the connector) are




general ly coplanar for surface nounting the connector, as illustrated _
bel ow. Consequently, the body portions of the contact nenbers which are
inserted into the upper level of slots are |onger than the TbdghgoidsBemReplficed
t he contact nenbers which are inserted into the |lower level o

desired, the tail ends could be inserted through holes in a p

board rather than surface nounted. Figures 6 and 7 show sone o

the uses of electrical connector 10 deg%??bed above in relation to Figures
1-5. Referring to Figure 6, the electr, aII onnector is shown surface
nounted to the top of flat flexible ga
includes a plurality of c@&luctive ptri
the cable. Connector 10 is -k
and tail ends 36 of co ct

termnal strips, as g§g P8
procedures. The connect or

e




term nal nenbers, such as termnal pins, inserted into term nal-receiving
-passages 24 as indicated by arrows 40. Electrical connector 10 thereby is
effective to electrically couple the mating term nal nentrkis SheetrHap Bers Reglaced

conductive strips 50 of flat flexible cable 48. of course, in
the flat flexible cable, the connector depicted in Figure e
[ 52

mated from one direction. Figure 7 shows a printed circuil @oard
having circuit traces 54 on the bgtt{gm sutfﬁﬁﬂﬁ) Agai n, electrical connector
10 is surface nmounted to tR& primQedyci,r it hgard, with tail ends 36 of

plly & o\rcuit traces 54, as by




10" ready to receive appropriate mating term nal nmenbers inserted into
.term nal receiving passages 22 either from above or below the printed

circuit board to electrically couple the pins to circuit _traces 54 o th?
t
ﬁﬁﬂﬁE

printed circuit board. Figure 7a shows the top THESHEES
board 52, with holes 56 in the printed circuit board alig ' f
22 and axes 40 and through which term nal 58 of a matli

i
conponent, generally designated 60, are iﬁgéafable. Figure 8
shows a nodified formof electrical connector 10 and is generally
desi gnated 62. Like nunerals have been applied to Figure 8 corresponding to

| i ke conponents described in relation to electrical connector 10 in Figure
1

163
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Nonsa-s TS
Di. electrlc housing 12 has been nodified to include an enlarged slot or
open| ng 64 running through the center of the housing, with
term nal -recei ving passages 22 opening into slot 64. The term nal receiving

ends 38 of contact nenbers 28 still project perpendiculiarly into and across
the individual termnal- receiving passages 22. The nodified construction
of housing 12 in connector 62 is de eiving legs 66 of a

plurality of mating term nal nenbers 68 nount ed to the sides of a T-shaped
i nsert housing 70 of a mat|ngd oeneraLIy desi gnated 72.
Housi ng 70 includes a depef G RlablA B CAL LONI nserted into
enl arged sl ot 64 of electrical connector 62. The cross or upper flange
portion 76 & oysi, Gpwi Il 1ie above top wall 14 of housing 12
of connecto stop. Connector conponent 72 is mated

with electrical connecThisginyention geperiaddye relates stot the aayt «f
66 into teranadtrEEL1VicHhICSERILSaRd, PartibePaLiy DY t AW Srectridace

connector having a low profile afforded by unique contact
constructions and mounting arrangements of the contacts in the
connector, )

ack he vention

There are a wide variety of electrical connector
constructions which conventionally include a dielectric
housing which mounts a plurality of contact members, with the
housing having a plurality of passages for receiving mating
terminals in engagement with contact portions of the contact
members. A common type of contact member is a stamped and
formed sheet metal member which includes a portion or end
configured for engaging a respective terminal inserted into
one of the passages in the dielectric housing.

One of the problems with electrical connector
constructions of the character described above centers around
the ever-increasing miniaturization of various electronic
equipment. The electrical connectors used in such equipment,
likewise, are increasingly miniaturized, yet the advantages of
stamped and formed contact members still must be realized.

An example of such miniaturization is in the area of
computer disk drives. Extremely low profile electrical
‘connectors are being required, including versatile connectors
which are capable of receiving a mating terminal in either of
two opposite directions and with appreciable contacting
forces. The contact pitch (spacing) in such electrical
connectors also is becoming continuously smaller which also
creates problems in the overall design of the connectors.

REPLACEMENT SHEETS SG

REPLACEMENT SHEET{ . # Plescription : paged ... v paged 5.

# Claim(s) :paged *; to paged. g*
¥ Drrawing(s) : paged .. to paged
11SEP 199 W Abswact  :paged .’ to paged ..




joount. tails 79 are utilized to secure conponent 72 to a printed circuit
board or flat flexible cable or other electrical conmponent by surface

nount i ng.

From the foregoing description of electrical

connectors 10 and 62 in relation to Figures 1-8, it can be seen that the
connectors have a very low profile (i:eZ, a very short hei ght
the direction of inserhign DivémeioRt iad directed to solving the above

problems by providing a very low profile connector having a
very small pitch.

Summa nventio

An object, therefore, of the invention is to provide
a new and improved low profile electrical connector construc-
tion, particularly including novel contact and housing
configurations.

Generally, the invention is directed to an electri-
cal connector which includes a dielectric housing having an
elongated direction generally perpendicular to a low profile
direction. The housing has terminal-receiving passages
defining terminal-insertion axes for receiving mating terminal
members in the low profile direction. The low profile
configuration of the housing results in short side walls
thereof. A plurality of stamped and formed sheet metal
contact members are mounted on the housing. The contact
members have contact ends disposed in the terminal receiving
passages and terminal ends projecting from the housing. The
contact ends of the contact members are inserted through slots
in the side walls of the connector housing.

The invention contemplates that the contact ends of
the contact members be mounted through the slots in the short
side walls of the housing, with the contact ends spanning the
terminal receiving passages. The contact ends are generally
planar and have terminal-receiving slots with the planes of
the contact ends being disposed generally transverse to the

terminal insertion axes of the passages.

As disclosed herein, each contact end of each
contact member is bifurcated to define a pair of arms having
inwardly projecting distal ends defining the terminal receiv-
ing slot thereof. The inwardly projecting ends are bent or
twisted out of the plane of the contact end to define surface
means for engaging the mating terminal member when inserted
into the respective terminal receiving passage in either

REPLACEMENT SHEET
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term nal * menbers). In other words, termnal-receiving passages 22
are rather short. This low profile is afforded by orienting generally

pl anar pin receiving ends 38 of contact nenbers 28, 28 in planes spanning
the term nal -receiving passages 22, i.e., generally perpendicular to the
termnal - insertion axes 40. In additiog, the pin receiving ends of the
contact nenhers. gre ingerted into,dieleCtric housing through the short side
wal | s ther .e°§3'ﬂ‘\' fﬁPf’ﬁgF,r Fﬁ@t’o‘f’&gg%r%‘a Jcﬁ'?%m?agime cﬂg?%émcgﬁf’é(éfieends
of the conadditienadr sfaexdbifidtgntwhiok| resuldss dnsmmeduged cinserbden t he
mat i ng tergb QegteMbers while still providing a relatively |[arge pin
receiving en en conpared to the pitch. Figure 9 shows an

el ectrical connector Theencinvenptieni gadsed sontgnrdatem| othatheipenons

princi pl es conzadhed tibrdtaid rpratar COREAOE dfdsbof the cbavakiOienbe

hor | sont ol 328 WHRF rEham 306’ EAEcHan the OIS jhepninal menbers to
provide increased stability for the contact ends of the
contact members. Accordingly, the contact ends for a given
row of terminal receiving passages are staggered in a
direction generally parallel to the terminal insertion axes of
the passages.

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




sutilizetl. In“particular, electrical connector 80 includes a dielectric
housi ng, generally designated 82, having a top wall 84, a bottomwall 86,
opposite side walls 88a and 88b, and end walls 90. Again,
term nal -recei ving passages 92 are provided for receiving appropriate
mating terninal menbers or plns |nserbbd into the housing al ong
termnal -i X aeswal | s 84 and 86 have st aggered

b, S iFen bk ugnaTon ebleprase BEFLeFEALERL

or ) co
members are general | ?h&egFgﬁ'éFﬁﬂ ap ¢ rl
general l'y msn@meohﬁmsa&d fid¥h A@itht Ipatrhﬂdiﬂlﬂ’it@,ﬂbi)ﬂl "ehvel Sappemded t

et veen « e 08800 RS TbYeplole] faipilfed HEkn, 0L ' 08)BLLE" oo 2pRE O

axes 94. advantages ﬂsemeoﬁ Md!ﬁ bhesthunderstaod 28 ré¢fegence tmdtlas,

contact meghei Swifl§ adfdripeisdeHlONaF ednjatetion Witk £RE accompany-
ing drawings in which 1like reference numerals identify 1like
elements in the figures and in which:

FIGURE 1 is a perspective view of an embodiment of
an electrical connector incorporating -the concepts of the
inveﬁtion, with one of the contact members removed from the
housing to facilitate the illustration;

FIGURE 2 is a fragmented elevational view of one of
the contact members looking generally in the direction of line
2-2 of Figure 1;

FIGURE 3 is a perspective view of an alternate form
of contact member in comparison with the contact member shown
in Figures 1 and 2;

FIGURE 4 is a vertical section through the housing
of the connector taken generally along line 4-4 of Figure 1,
with the terminals removed;

FIGURE 5 is a vertical section through the housing
similar to that of Figure 4 taken generally along line 5-5 of
Figure 1, with the terminals removed;

FIGURE 6 is a perspective view showing the electri-
cal connector of Figure 1 surface mounted to a flat flexible
cable; _

FIGURE 7 is a perspective view of the electrical
connector of Figure 1 mounted to the bottom of a printed
circuit board;

FIGURE 7a is a perspective view of the printed
circuit board of Figure 7 in which a mating header component
is about to be inserted into the top of the board;

FIGURE 8 is an exploded perspective view of a
modified form of the electrical connector of Figure 1 for
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gtermsmating in coplanar tail ends 108 for surface interconnection
to electrical contacts on flat flexible cable,

12 printed circuit boards and the like. Pin receiving ends 104, which are
insertable into slots 96 in top wall 84 of housing 82, are bifurcated to

define a pair of arns 110 having inwar® y projecting distal ends or tabs
112 bent to present . .
receiving a different type of mating connector component as

shown;

FIGURE 9 is perspective view of another embodiment
of an electrical connector embodying the concepts of the
invention, with three of the contact members removed from the
connector housing to facilitate the illustration;

FIGURE 10 is a vertical section similar to Figure 5
of still another embodiment of the present invention;

FIGURE 11 is a fragmented perspective view of still
another embodiment of the present invention, with one of the
terminals removed from the housing to facilitate the
illustration; _

FIGURE 12 is a vertical section similar to that of
Figure 10 but of the embodiment shown in Figure 11; and

FIGURE 13 is an elevational view of one of the
contact members looking generally in the direction of line 13-
13 of Figure 124

CTPLACEMENT SHEET|
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Ssurfaces’ for engaging the mating pin nenbers as described in relation to
Fi gure 2. However, contact nenber 100 has a long |l eg portion 114
and contact nenber 101 has a short leg portion 116, both projecting
generally perpendicularly fromthe respective body portion 106 at the end
t hereof opposite tail end 108. As seen& n Figure 9, contact ends 104 are

bent to pro%%w o)) gf df ' 414, 116 back
toward tail ers. 100, 101
descri bed above, cont &fm@mon%&h%edm%ﬂséd ﬁmtﬁrg?ﬁgﬁer"é‘d:asﬂ]otén§6
with | eg pog§iraps t%lhgéh%@ &eth\éednkréntﬂénr Qapaebweear 9AVEA eﬁecm-wabody

A R SCH R BTN R M TN

bottom t her ehfichor inelwabes i rd ermmi:t.mrx i chi¢e beckpioprhavueing; ni geherallys,

crroutt !ragesiBhai 114 R51402288" BRALELE Hatelriad?lor” AP Pike SUCERES 2
housing is elonqated as defined by a top wall 14, a bottom
wall 16 and a pair of side walls 18, all terminating in end
walls 20. The housing has a plurality of through passages 22
extending between top and bottom walls 14 and 16, respec-
tively. Each through passage 22 has a tapered lead-in 23 at
each end of the passage. As will be better understood below,
after a description of the contact members, the housing also
has slots 24 and grooves 26 in both opposite side walls 18 for
receiving and positioning contact members, generally

designated 28, that engage mating contact members, such as

appropriate terminal pins, inserted into through passages 22.

Referring to the array of through passages 22 which
are visible in top wall 14 of housing 12 in Figure 1, an
electrical connector constructed as shown has two rows of four
passages, as illustrated, with the pitch (spacing) between the
passages in each row, as indicated by double-headed arrow 30,
and the pitch (spacing) between the passages in the respective
rows, as indicated by double-headed arrow 32, on the order of
1.0 mn.

Still referring to Figure 1, each contact member 28
is a stamped and formed sheet metal component which includes
an elongated body portion 34, with a tail end 36 and a pin
receiving end 38 projecting perpendicularly away from, but on
opposite sides of body porfion 34 at opposite ends thereof.
Pin receiving end 38 of each contact member 28 is bifurcated
by means of a pair of arms 38a having projecting ends or tabs
38b that project toward the end 36 upon which the tail is
located. _

Referéing to Figure 2 in conjunction with Figure 1,
the configuration of projecting tabs or ends 38b of arms 38a
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Jprinted circuit board. Contact nenbers 102, 103 are insgr_}tzabl e

into simlar slots 96 and grooves 98 in bottom wald—86~af—t 2| ; the

slots and grooves being a mrror inage of the sl otﬁﬁghﬂcgmg] E'? op wal
84. The contact nenbers 102, 103 are configured gifiTar to contagt {nmenbers
100, 101 with body portions 106 and tail ends 108 jof csnitm WETher
101 conpletely renoved, and with distaly ends of |é&g iportions 114 an
ext ended and shaped to define surface nmounting tabs 420—Fg=9)y" THese
t abs al ongo®i piin areceidingO08naf 3g0vifacadie imittadPOnehbércas lxx

o by sol agrens 2, FRRERELE: © Y BMA Tpel AR TnRE e Chakis Bt BERETS:

ket

e connector

only mate @PWAWBKAIW Hax thecdimection ofchedyiepaitieni 34 aficthe ¢rmtact
portions 1REm¥BICEoCth&RUIoEHOSING i fiitls 9@ ack pPERBhted parallel to

the insertion direction of a mating member, as indicated by
arrow 40. This insertion direction 40 of a mating member or
pin also is illustrated in Figure 1 and can be considered the
insertion axis for each through passage 22. It can be clearly
seen in Figure 2 that a mating pin can easily be inserted into
pin receiving end 38 from the direction opposite elongated
body portion 34. Further, by shaping projecting tabs 38b so
that they project sufficiently towards portion 34 and creating
rounded edges 384 at the lower edge of surfaces 38c, pin
receiving end 38 can also mate with a pin inserted along the
elongated body portion 34 without "stubbing." As a result,
electrical connector 10 can be used either as a "top" or
"bottom" loading connector with mating members being inserted
from either end of the respective passages. Figure
3 shows an alternate form of a contact member, generally
designated 28', which, as with contact member 28, includes an
elongated body portion 34, a tail end 36 and a pin receiving
end 38, but with arms 42 of contact end 38 being twisted to
present opposing surfaces 44 within a respective contact—'
receiving passage 22. The twisting of arms 42 is for the same
purposes as bending tabs 38b of contact member 28 in Figures
1 and 2 (i.e., to allow both top and bottom entry into
electrical connector 10 without stubbing or scoring the mating
terminal members). If desired, a combihation of bending tabs
38b and twisting arms 42 could be utilized.

Referring to Figures 4 and 5 in conjunction with
Figure 1, the invention contemplates a staggering of slots 24
(and accompanying grooves 26) for contact members 28 in
opposite side walls 18 of connector housing 12, in order to
pernit contact members 28 to be of sufficient size yet still
permit the close pitch of contact-receiving passages 22, as
described above in relation to spacings 30 and 32.



.13 103 is identical to contact menber 102 except that surface nounting tab

120 is longer so that tabs 120 are aligned. Although this is not necessary,
it is desirable so that the solder joints can be easily inspected.

Figure 9 also shows a feature wherein side wall 88a of housing 82 is nol ded
with a relieved area or "notch" along & he bottom edge of the side wall, as

for inbtance, of toPRamEinpRSEBH £ S qided B fGd 24T lehd 0

connectorgvbopggﬂzﬁn_in the near side wall 18 in Flgure 1, that the
slots are arranged in upper and lower levels, in an alternat-
ing or staggered array. Fiqure 4 shows the location of the
upper levei of slots, and Figure 5 shows the location of the
lower level of slots. In the embodiment shown, there are four
contact-receiving passages 22 in each of the two rows thereof
as seen in Figure 1. Accordingly, there are two slots in the
upper level and two slots in the lower level for each row of
"passages on each side of the housing.

By providing the two levels of slots in a staggered
array, bifurcated pin receiving ends 38 of contact members 28
can be made wider than if the slots and contact ends were in
a single row and the contact members were on the same 1.0mnm
pitch. The use of wider pin receiving ends allows the contact
members to be larger and thus easier to manufacture. In
addition, larger contact members provide greater strength and
a greater ability to predetermine the contact engaging forces
against the mating pin members.

Pin receiving ends 38 of the contact member,
including arms 38a thereof, define a generally planar portion
of the contact member, with the arms and downwardly bent tabs
38b defining a pin receiving opening which is disposed
generally perpendicular to the terminal-insertion axes 40
depicted in Figures 1, 2, 4 and 5.

Arms 38a (42 in Fig. 3) of the contact ends 38 of
the contact members include outwardly projecting barbs 46 for
digging into the plastic material of housing 20 along the side
edges of slots 24 to securely fix the contact members within
the slots of the housing. By inserting contact members 28
into the housing 12 through slots 24 which are perpendicular
to- through passages 22 and the axis of mating, there is
little, if any, force attempting to back out the contact
members during mating. That is, the barbs 46 and the plastic
housing 12 do not have to directly oppose the insertion and
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coul d:be ‘nodi fied to elimnate the upper rows of co

substantially reduce the hei ght of the connector.

end 38 of contact nmenbers 28 would Ilie in one plane r

Li kew se,

Fi gure 10 shows a section through such glternative e
gu

hei ght is especially apparent when Fi
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el ongat ed body portion 34 would be of one
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e 10 is conpared to Figure 5.
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Connect or
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152, nol deencd primted q&muimb@rdhe Asi BsenTﬁm Flgure 1, tail ends 36

of the contact members (on both sides of the connector) are
generally coplanar for surface mounting the connector, as
illustrated below. Consequently, the body portions of the
contact members which are inserted into the upper level of
slots are longer than the body portions of the contact members
which are inserted into the lower level of slots. If desired,
the tail ends could be inserted through holes in a printed
circuit board rather than surface mounted.

Figures 6 and 7 show some of the uses of electrical
connector 10 described above in relation to Figures 1-5.
Referring to Figure 6, the electrical connector is shown
surface mounted to the top of flat flexible cable, generallj
designated 48, which includes a plurality of conductive strips
50 running along the length of the cable. Connector 10 is
positioned on top of the flat flexible cable and tail ends 36
of contact members 28 are conductively affixed to the terminal
strips, as by soldering through Xnown surface mount
procedures. The connector then is ready for receiving mating
terminal members, such as terminal pins, inserted into
terminal-receiving passages 24 as indicated by arrows 40.
Electrical connector 10 thereby is effective to electrically
couple the mating terminal members or pins to conductive
strips 50 of flat flexible cable 48. Of course, absent holes
in the flat flexible cable, the connector depicted in Figure
6 could only be mated from one direction.

N Figure 7 shows-a printed circuit board 52 having
circuit traces 54 on the bottom surface. Again, electrical
connector 10 is surface mounted to the printed circuit board,
with tail ends 36 of contact members 28 electrically connected
to circuit traces 54, as by soldering. The connector then is

ed



jhousi.ng 152 i's simlar to housing 12 of connector 10 except that the

portions of the housing that receive and contact termnals 154 are

nodi fi ed for the . new termnal. Specifically, housing 152 includes

zgma:ce therhm nal receiving cavities 156#) hat project inwardly from sidewalls
of the housing. A pair of guide ribsS*158 extend upwardly fromthe bqttom

surface of repdycke receive apnnapriate nay Pﬁkgem&&ailn’@@%f#&n%nfgw t

%ﬁngited t(iniﬂ:ld:i éeémfhane&la'ﬁmkril@phakagbbezzayimeﬂm&m alse@iry beflowhe
°" the" p%' r{ééé) néiéc\?it board to electrically couple the pins to
circuit traces 54 on the printed circuit board. |

Figure 7a shows the top of printed circuit board 52,
with holes 56 in the printed circuit board aligned with
passages 22 and axes 40 and through which terminal pins 58 of
a mating header component, generally designated 60, are
insertable.

Figure 8 shows a modified form of electrical
connector 10 and is generally designated 62. Like numerals
have been applied to Figure 8 corresponding to like components
described in relation to electrical connector 10 in Figure 1.
Dielectric housing 12 has been modified to include an enlarged
slot or opening 64 running through the center of the housing,
with terminal-receiving passages 22 opening into slot 64. The
terminal receiving ends 38 of contact members 28 still project
perpendicularly into and across the individual terminal-
receiving passages 22. The modified construction of housing
12 in connector 62 is designed for receiving legs 66 of a
plurality of mating terminal members 68 mounted to the sides
of a T-shaped insert housing 70 of a mating connector
component, generally designated 72. Housing 70 includes a
depending leg or flange 74 which is inserted into enlarged
slot 64 of electrical connector 62. The cross or upper flange
portion 76 of T#shaped housing 70 will lie above top wall 14
of housing 12 '-'of connector 62 and could act as a stop.
Connector component 72 is mated with electrical connector 62
by inserting flange 74 into slot 64 and legs 66 into terminal
receiving pa-ssages 22, as indicated by arrow 78. Surface
mount tails 79 are utilized to secure component 72 to a
printed circuit board or flat flexible cable or other
electrical component by surface mounting.

From the foregoing description of electrical
connectors 10 and 62 in relation to Figures 1-8, it can be
seen that the connectors have a very low profile (i.e., a very
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14 housing includes ribs 162 that project fromposts 163 | ocating the
terminals 166 in the housing 152 as described below. After the terminals
154 have been inserted into the housing cavity 156, posts 163 are deforned
by heat staking to retain the termnal in place. The left nost term nal
visible in Figure 11 and its associatedlribs 162 and portion of post 163

are shown as beln heatmgtaked I n In practice, the_ heat sta&ing of
more t han SHRF pl Fhecai §F PRaRfouinyertioge o o fhe Hratin
term nal s wﬁnmhn | ﬁleﬁb&ﬁ'ﬁ)sm el ¥nby ctthexrnt aord@s5NC et daniimel veere i ving

t | t

rorber 155328006k 72 AFE MG oBR. iiE Hoy profite 1RERCORPADY |
tail end Frienting Qemep‘ﬂdjl@cml@%rmw%thiWaﬂaﬁsf r3@mQ%1|¢°B€ag1’ad a
pai r of arnemdéPst BRi, exgend{ r graRase s%nﬁfﬁtﬁ@fs t&Gh i1 Srééé fving

ortion 168 that is enerall coplanar with base 164 and a
P passages g e.,y generally perpend?cular to the terminal-

insertion axes 40. In addition, the pin receiving ends of the
contact members are inserted into dielectric housing through
the short side walls thereof. Still further, the staggered
orientation of the contact ends of the contact members at
different levels allows a small pitch between the mating
terminal members while still providing a relatively large pin
receiving end when compared to the pitch.

Figure 9 shows an electrical connector, generally
designated 80, which employs the general principles embodied
in electrical connector 10, but the “low profile" of the
connector is utilized to provide a thin dimension in relation
to horizontal and thus minimizes the amount of board space
utilized. 1In particular, electrical connector 80 includes a
dielectric housing, generally designated 82, having a top wall
84, a bottom wall 86, opposite side walls 88a and 88b, and end
walls 90. Again, terminal-receiving passages 92 are provided
for receiving appropriate mating terminal members or pins
inserted into the housing along terminal-insertion axes 94.
Top and bottom walls 84 and 86 have staggered slots 96 and
grooves 98 for receiving contact members. The upper contact
members are generally designated 100 and 101 and the lower
contact members generally designated 102 and 103. As with the
other embodiments, contact ends 104 of contact members 100-103
can be wider than the pitch or spacing between the passages
92, as represented by the spacing between insertion axes 94.

As with contact members 28 and 28' (Figs. 1 and 3},
contact members 100, 101 include elongated body portions 106
terminating in coplanar tail ends 108 for surface
interconnection to electrical contacts on flat flexible cable,
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second portion 170 that is integrally formed with first portion 168 but
general |y perpendi cular thereto. Arnms 166 include downwardly projecting
tabs 38b for contacting a mating pin. Through such a configuration,
opposi ng surfaces 38c are presented generally parallel to the insertion

direction of a mating male term nal,

projecting tabs 38b so that they project sufficiently dowward and creat

rounded edgeeinBedacirguitoheardggndithadikess Bdn Iﬁ%imléage@mﬁﬂgltodbs
38b can matynykhk haﬁepiﬁs'eﬁ-%‘ibtlﬁd 1ﬁ£en91&e§ 9@1 mgta #ad! BQubs abulgahag

whether the pin is inserted from either a € pin recejvi assage

mel 4 ng a7 ¢ bifurgated, e+ I‘?egiﬁ‘ﬁt |%g

22. Upon

% Bfn, a8 ot o

of arns %ggiwétdﬂgg be@tjela:;ﬁivqr di)stawapnasom}rt by 12 nbdt:’t:ng;os;),z-efslem?.:*;1
First port i B Aedb sEProeronyiig, she ¥pBipb ol HEphera®as d8sctibey 455
i s configureelldbiosutbaFdgmrenti.ng as is known in the art, but

However, contact member 100 has a long leg portion
114 and contact member 101 has a short leg portion 116, both
projecting generally perpendicularly from the respective body
portion 106 at the end thereof opposite tail end 108. As seen
in Figure 9, contact ends 104 are bent to project generally
perpendicularly' £from leg portions 114, 116 back toward tail
ends 108. With the construction of contact members 100, 101
described above, contact ends 104 can be inserted into
staggered slots 96 with leg portions 114, 116 received in the
respective grooveg 98, with body portions 106 extending
downwardly along side wall 88b of housing 82, as at 118, and
with tail ends 108 projecting outwardly from the housing at
the bottom thereof for surface interconnection to appropriate
terminal strips, circuit traces or the like of an appropriate
electrical component such as a flat flexible cable or a
printed circuit: board.

Contact members 102, 103 are insertable into similar
slots 96 and grooves 98 in bottom wall 86 of housing 82; the
slots and grooves being a mirror image of the slots and
grooves in top wall 84. The contact members 102, 103 are
configured similar to contact members 100, 101 with body
portions 106 and tail ends 108 of contact members 100, 101
completely removed, and with distal ends of leg portions 114
and 116 extendéd and shaped to define surface mounting tabs
120 (Fig. 9). These tabs along with tail ends 108 of contact
méhbers 100, 101 can be surface interconnected to appropriate
contacts, terminal strips or circuit traces, as by soldering
or the like. 1In this configuration, the connector 82 can only
mate with pins that are inserted from one direction due to
body portions 106 which extend aleng side 88b. Contact member
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coul d-al so be ‘configured for through-hole nounting. Recesses 172 are
provided in the side edges of base 164 for locating termnal 154 in cavity
156 prior to heat staking the term nals

15 in their final location. It should bg understood that the enbodi nent
shown in Figures 11-13 could be utiliz wi th the dual row versions shown
in Figures 1183 [is dfipntiral steosontect member c30Rd excenddithaty syrface

twi sting thogguReihgOREah N120MEHCLoAYER o [ERALSRAME | 1201 GiXfe S18gfed.
| ndi cat ed y Although this is not necessary, it is desirable so that the
solder joints can be easily inspected.:

Figure 9 also shows a feature wherein side wall 88a
of housing 82 is molded with a relieved area or "notch" along
the bottom edge of the side wall, as at 122, to allow for
visual inspection of the quality of the solder joints, for
instance, of terminal tabs 120.

It is contemplated that the connector of Figure 1
could be modified to eliminate the upper rows of contact
member 28 and substantially reduce the height of the
connector. As such, pin receiving end 38 of contact members
28 would lie in one plane rather than two. Likewise,
elongated body'portion 34 would be of one length rather than
two. Figure 10 shows a section through such alternative
embodiment. The reduced height is especially apparent when
Figure 10 is compared to Figure 5. Projections 130 may be
provided extending from housing 132 to assist in locating
connector 134 op a printed circuit board (not shown).

still” another alternative embodiment is shown in
Figures 11-13 and is generally designated 150. Like numerals
have been applied to Figures 11-13 corresponding to 1like
components described in relation to electrical connector 10 in
Figure 1 and electrical connector 134 in Figure 10. Connector
150 includes a wunitary dielectric housing, generally
designated 152, molded of plastic material or the like. The
housing 152 is similar to housing 12 of connector 10 except
that the portions of the housing that receive and contact
terminals 154 are modified for the new terminal.
Specifically, hausing 152 includes female terminal receiving
cavities 156 that project inwardly from sidewalls 18 of the
housxng._ A palr of guide ribs 158 extend upwardly from the
bottom surface of the cavity 156 and include ramp-like lead in
sections 160 that are used to guide the terminal 154 into the
cavity during assembly of the connector. 1In addition, the
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reference nunmeral 42. Through such twisting, the likelihood of stubbing is
reduced even further. It will be understood that the invention may
be enbodied in other specific fornms without departing fromthe spirit or
central characteristics thereof. The_present exanpl es and enbodi nents,

therefore, are to be considered in al |1 espects as illustrative and not
restricti vaousing Hdhelndes nibs 160thas proieat: Stonpests déhillosatiinan

herei n. the terminals 166 in the housing 152 as described below.
After the terminals 154 have been inserted into the housing
cavity 156, posts 163 are deformed by heat staking to retain
the terminal in place. The left most terminal visible in
Figure 11 and its associated ribs 162 and portion of post 163
are shown as being heat staked in place. 1In practice, the
heat staking of more than one terminal would occur
simultaneously. If desired, the terminals are held in place
solely by an interference fit between the terminal 154 and
ribs 162'without_heat staking.
Each contact member 154 is a stamped and formed
sheet metal component which includes a tail end 36, a base 164
projecting perpendicularly away from tail 36 and a pair of
arms 166 that extend from base 164. Arms 166 include a first
portion 168 that is generally coplanar with base 164 and a
second portion 170 that is integrally formed with first
portion 168 but generally perpendicular thereto. Arms 166
include downwardly projecting tabs 38b for contacting a mating
pin. Through such a configuration, opposing surfaces 38c are
presented generally parallel to the insertion direction of a
mating male terminal, as indicated by arrow 40. By shaping
projecting tabs 38b so that they project sufficiently downward
and creating rounded edges 38d at the lower edge of surfaces
38c, the projecting tabs 38b can mate with a pin inserted
along the mating axis without "stubbing™ whether the pin is
inserted from either end of a male pin receiving passage 22.
Upon mating of terminal 154 with a mating male pin, second
portions 170 of arms 166 will deflect outwardly away from the
pin. 1In doing so, first portion 168 of arm 170 will tend to
twist relative to base 164 rather than first portions 168
deflecting away from each other. Tail portion 36 is
configured for surface mounting as is known in the art, but
could also be configured for through-hole mounting. Recesses
172 are provided in the side edges of base 164 for locating
terminal 154 in cavity 156 prior to heat staking the terminals
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16 - ’ “ 1. In an electrical connector (150) which includes a
dielectric housing (152) having a plurality of termnal- receiving passages
(22), each defining a termnal-insertion axis for receiving a nating nal e
term nal nenber, and a plurality of st ed and forned sheet netal female
contact nmenbers (154), each having a cg tact end disposed in the passage
and a taijn phHéi®nf{na)l fecatden.i ngIt oshouildc ke mhmltqo@hghact &hiezed in

t hat : sai,d t

tern1na|ﬁ”§ﬁg*ﬂ?ﬁf OUSIQg"héf%&ggsafg-Pg %?ggé?%%ﬁut &Qe g?ﬁgéﬁheand
with a canaly z(c%@)ersﬁ.msmhoml in(lggumsthe%ougﬂngdéémlc&ﬁq?@
each passagfid'd70 could P nfbdIF N byt b it i9RF RHoHE Porvivhwina ng

manner such as that shown in Figure 3 and indicated by
reference numeral 42. Through such twisting, the likelihood
of stubbing is reduced even further.

It will be understood that the invention may be
embodied in other specific forms without departing from the
spirit or central characteristics thereof. The present
examples and embodiments, therefore, are to be considered in
all respects as illustrative and not restrictive, and the
invention is not to be limited to the details given herein.
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i.nserted into ‘one of the cavities and being generally planar and having a
termnnal -receiving slot, with the plane of the contact end being di spesed

generally transverse to its respective termnal-i ns?m h said
contact menber further including an intermediate po MWHE’WMt&E’

contact end and said tail portion, sai nt er medi at e *poftion 4 ng a
pair of first spaced apart arns (168) diSposed at an angle to the contact
end. 2. The electrical connector as set forth in claiml,

wherein said contact end of each contact nenber includes a pair of second

spaced apart arns (1170) IIf & he?égﬁ?igaiméﬁf’f E&Qa%i.@ﬁ"gngfhggsec ond

integrally formed with one of sail ITst spaced apa sal

spaced ap#rd diglactrie hawatpgy (F53edaving 3t pluraddtysees terminad-sai d
term nal - receiving Pasagde (224} dench’ AeTdiiy W 0EebRiAf1~insertion

axis for receiving a mating male terminal member, and a
plurality of stamped and formed sheet metal female contact
members (154) ,.‘ each having a contact end disposed in the
passage and a tail portion (36) for securing to a circuit
element, characterized in that:

said housing has top and bottom walls, with the
terminal-receiving passages extending in a direction there-
between, and with a cavity (156) in a side wall (18) of the
housing communicating with each passage; and

said contact end of each contact member being
inserted into one of the cavities and being generally planar
and having a terminal~receiving slot, with the plane of the
contact end being disposed generally transverse to its
respective terminal-insertion axis, each said contact member
further including an intermediate portion between said contact
end and said tail portion, said intermediate portion including
a pair of first :spaced apart arms (168) disposed at an angle
to the contact end.

2. The electrical connector as set forth in claim
1, wherein said contact end of each contact member includes a
pair of second spaced apart arms (170) , each of said second
spaced apart arms being integrally formed with one of said
first spaced apart arms, and said second spaced apart arms
have inwardly projecting distal ends (38c) defining said
terminal-receiving slot, the inwardly projecting ends being
bent out of the plane of the contact end to define surface
means generally parallel to said axis for engaging the mating
terminal member.

ot vty

Mmmm»? :
1 1 SEP 1996

ol




bent out of the plane of the contact end to define surface neans generally

parallel to said axis for engaging the mating term nal
17 3. The electrical connector as set forth Ilﬂ mﬂl”!!#ulll/mmel n
said internedi ate portion extends gemafgly per pendi cu caentact

end.
3. The electrical connector as set forth in claim

2, wherein said intermediate portion extends generally
perpendicular towthe contact end.

4. The electrical connector as set forth in claim
1, wherein the tail portion of each contact member projects
generally transversely relative to the intermediate portion
thereof.

5. The electrical connector as set forth in claim
2, further including means for 1locating and securing the
contact members in the housing (162, 163, 172).

6. The electrical connector of claim 5 wherein
said locating and securing means includes projections on said
housing and recedses in said contact members.

7. The electrical connector as set forth in claim
4, wherein said contact end of each contact member includes a
pair of second spaced apart arms (170), each of said second
spaced aéart arms being integrally formed with one of said
first spaced apart arms, and said second spaced apart arms
have inwardly projecting distal ends (38c) defining said
terminal-receiving slot, the inwardly projecting ends being
bent out of the plane of the contact end to define surface
means generally parallel to said axis for engaging the mating
terminal member.
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4. The é&lectrical connector as set forth in claim1, wherein the tail

portion of each contact nenber projects generall mﬂlﬂ"rlm)at ilve to
the internedi ate portion thereof. 5. ﬂmummu i@l nnect or
as set forth in claim2, further including nmeans for ¢ o¢at Fng®and securing

the contact nenbers in the housing (16%? 163, 172). 6. The

?' ectrical connect og, of Bfhal 816ch¥hee’l NcSahdct OF ads Nge B NEOSEC Ui glamns
i ncl udes proj.ectipns, on sai d.hoysi

B R L ke
pitch, and said plurality of said stamped and formed sheet
metal contact members are located to have their respective
contact ends disposed in the terminal-receiving passages of
the housing in a staggered array of at least two different
levels, the width of the contact ends generally perpendicular

to the terminal-insertion axes being wider than said pitch.

9. The electrical connector of claim 2 wherein
said female contact members further include a base portion
(164) between said intermediate portion and said tail portion
and said female contact members are configured so that said
first arms of said intermediate portion twist relative to said
base portion.

10. The electrical connector of claim 1 wherein
said female contact members and housing are configured so that
said mating male terminal member can enter said terminal
receiving passage through either said top or bottom walls of
said housing to mate with said female contact member.

11. The electrical connector of claim 10 wherein
said female contact members further include a base portion
(164) between said intermediate portion and said tayil portion
and said female contact members are configured so that saiad
first arms of said intermediate portion twist relative to said
base portion.
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4, wherei'n said contact end of each contact nenber includes a pair of

second spaced apart arns (170), each of said second spaced apart arns being
integrally formed with one of said first spaced apart arns, and said second
spaced apart arnms have inwardly projecting distal ends (38c) defining said
termnal -receiving slot, the inwardly pri ecting ends being bent out of the

pl ane of t corengrt preerbBereur f ace neans generally parallel to said
s for SR TEE BRERATERL cBRhlRER""

An electrical connector (150) includes a dielectric
housing (152) having a terminal-receiving passage (22)
defining a terminal-insertion axis for receiving a mating
terminal member. A stamped and formed sheet metal contact
member (154) has a contact end disposed in the passage and a
terminal end (36) projecting from the housing. The housing
has top and battom walls, with the terminal-receiving passage
extending in # direction therebetween. A slot (156) is
provided in a side wall (18) of the housing communicating with
the passage. The contact end of the contact member is
inserted into the slot and is generally planar and has a
terminal-receiving slot (38c). The plane of the contact end
and the slot are disposed generally transverse to the
terminal-insertion axis. The contact member includes an
intermediate portion (168) located adjacent the contact end to
provide additional flexibility to the contact arms at the
contact end.

Fig. 1
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18 . ’ 8. The el ectrical connector as set forth in claim1, wherein
the termnal -insertion axes are spaced at a given pij-chr—ahe-said—t ality

of said stanped and formed sheet netal contact nenbelRFMACHMENTRHERT have
their respective contact ends disposed.in the term nhl¢g TV T .

sdges
of the housing in a staggered array of at |east two i Ffﬁ{ﬁg%@@p&l 3 it he
wi dth of the contact ends generally pdtgpghdi cul ar to}the n i:ﬁs rtion
axes being w der than- said pitch. 9. The electrical..codngctor
of claim2 wherein said femal e contact s further include a base}
portion (164) between said inter ¥ at ¢/po on and sard-tat+-poert+oet—and
said fenal e contact menbga ar@zonfi e 2@ tgi@t said first arnms of said
i ntermedi ate portion tw \relai to's se _pgrtion.

22
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10. The électrical connector of claim1l wherein said feffal-e-conte

and housing are configured so that said nating mal e t|QEPLASEMEND SHEE

enter said term nal receiving passage through either |sgird ToOp or botjo

wal I s of said housing to mate with said femal e cont aqt marrg‘og : .
e |§$§%3?9gct
e |

—h

11. The el ectrical connector of claim 10 wherein said
menbers further include a base porti o{2¢464) between {sd At-er-redt-at e |
portion and said tayil portion and said fenal e contadt nenbers are

configured so that said first arns g4Q@ai dQ nternedi aTé portion tw st
relative to said base po&té'on.
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