26 MAY 2004 SPECI FI CATI ON ELECTRI CAL CONNECTOR W TH MOLDED PLASTI C HOUSI NG
Fiel d of the Invention This invention generally relates to the art of

el ectrical connectors and, particularly, to an electrical connector having
a nol ded pl astic housing which is configured to reduce war @ag®Ay Backgr ound
of the Invention Electrical connectors generally include some form of
dielectric housing nmounting a plurality of conductive termnals which
establish an interconnecting interface between a conplenentary mating
connector, a printed circuit board, discrete electrical wires or any
variety of other connecting devices. The termnals typically are nounted
within term nal -receiving passages fornmed in the dielectric housing. Mst
often, the housing is nolded of pBRECIKICAEIEN al , and probl ens continue to
be encountered because the housing is so fabricated. Mre particularly,
many el ectrical connectors haV|ng nDIded plastic housings which are

consi derably el 2 G
becom ng bowed 3igﬁgﬁg : '

termnation portions of the termnals not being in a stralght line or in a
given plane. The term nal portions becone offset relative to each other

and resul t Fidgld ofiffesineentam i nconpl ete connections. Consequently, many

connectors are nolded with reinforci ng %r ;
This invention generally relates to the art of electrical connectors and,

particularly, to an electrical connector having a molded plastic housing which 18

configured to reduce warpage.

Background of the Invention

Electrical connectors generally include some form of dielectric housing
mounting a plurality of conductive terminals which establish an interconnecting
interface between a complementary mating connector, a printed circuit board, discrete
electrical wires or any variety of other connecting devices. The terminals typically are
mounted within terminal-receiving passages formed in the dielectric housing. Most
often, the housing is molded of plastic material, and problems continue to be
encountered because the housing is so fabricated.

More particularly, many electrical connectors having molded plastic housings
which are considerably elongated. The elongated housings are highly susceptible to
becoming bowed or warped, resulting in the terminals or at least the termination
portions of the terminals not being in a straight line or in a given plane. The terminal
portions become offset relative to each other and result in inferior or incomplete
connections. Consequently, many connectors are molded with reinforcing or
rigidifying flanges to prevent the housings from bowing. Unfortunately, when the
housings become considerably elongated, these reinforcing flanges have the opposite
affect of, themselves, causing warping in the molded plastic material due to uneven
flow pattemns during molding which, in turn, are caused by the uneven wall
thicknesses created by the flanges. This invention is directed to solving these
problems and the described dilemma presented in designing the molded plastic

housings of elongated electrical connectors.



rigidifying flanges to prevent the housings frombow ng. Unfortunately,
when the housings become considerably el ongated, these reinfﬁﬁgjﬁg f | anges
have the opposite affect of, thenselves, causing warping in tHe" {leqd
plastic material due to uneven flow patterns during nolding which, in
turn, are caused by the uneven wall thicknesses created by the flanges.
This invention is directed to solving these problens and the descri bed

dil emma presented in designing the nolded plastic housings of elongated

el ectrical connectors. 2 6 MAY 2004 - 2 Summary of the Invention An object,
therefore, of the invention is to provide a new and inproved electrical
connector of the character described. In the exenplary enbodi nent of the

i nvention, the con ctf)r 'tncl udes a nolded plastic housing having an

el ongat ed Q@@%ﬁﬁgﬁﬁﬁg%lﬁg¥#¥%ng a front mating face and a rear termnating
face of the conngghifect, heRicabf ¥ ilenti&i BitdBtovi®CLh BEH irReeRDES are
defined by wall nears extendi ng between the mating and termnating faces.
The wal | nedesiad eofecye péthaldhyrackar dexeribédni ckness bet ween the faces to
allow for even flow patterns of the plastic material during polding. A
plurality of cdndﬁ%@xwlﬁwmwlr&erﬁpgt%mﬁ%‘anithefﬁ@eﬁ‘éﬁf MRS Recei vi ng

pesses: ik Bk PR b O B A BT,
i ncl udes enhangest ©Rfinating face of the connector. A plurality of terminal-receiving

passages are defined by wall means extending between the mating and terminating

faces. The wall means are of generally uniform thickness between the faces to allow

for even flow pattemns of the plastic material during molding. A plurality of

conductive terminals are mounted in the terminal-receiving passages.

As disclosed herein, the wall means include outside walls on opposite sides of
the elongated body portion. The molded plastic housing includes enlarged end
portions at opposite ends of the elongated body portion which is narrower than the
end portions.

The connector is shown as a combination connector with the elongated body
portion comprising a data section of the connector and the terminals comprising
relatively smaller, closely spaced signal terminals. One of the enlarged end portions
of the housing comprises a power section of the connector, and a plurality of
relatively larger power terminals are mounted in the power section.

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

ings.



porttons at opposite ends of the el ongated body portion which is narrower
than the end portions. The connector is shown as a conbi nati on connector
with the elongated body portion conprising a data section of § M&Y fiéhnect or
and the termnals conprising relatively smaller, closely spaced signa
termnals. One of the enlarged end portions of the housing conprises a
power section of the connector, and a plurality of relatively |arger power
termnals are nmounted in the power section. O her objects, features and
advant ages of the invention will be apparent from the foll ow ng detailed
description taken in connection with the acconpanying draw ings. 2 6 MAY
2004 - 3 Brief Description of the Drawings The features of this invention

whi ch are Egl&ﬁ\égg- ttign%@tng:yrg{vi gertse set forth with particularity in the
appended c » , together with its objects and the
advant ages t her gt feafi¥s bErthlrdatentiod evistiosd bbyeved tebenceel are gehéorfrovitbwi ng

description taken in conjunction with the acconpanying draw ngs, in which
li ke ref er potieulatityeindhes apptaded ¢lyinisi Kehednesptinpgogghertnth ity abigets aadithen whi ch:

e L SotrmbehERISRETh e MeAShRla 7 AR oL BRI Sabpsganecter
along line,g.2:9 Eoﬂjﬁr@fi’bﬁ with the accompanying drawings, in which like reference
numerals identify like elements in the figures and in which:
FIGURE 1 is a front perspective view of an elongated electrical connector
according to the prior art;
FIGURE 2 is a vertical section taken generally along line 2-2 of Figure 1;
FIGURE 3 is a front perspective view of an elongated electrical connector
incorporating the concepts of the invention; and

FIGURE 4 is a vertical section taken generally along line 4-4 of Figure 3.



FIGURE 3 is a front perspective view of an elongated el ectrical connector

i ncorporating the concepts of the invention; and FIGURE 4 is a vertical
section taken generally along line 4-4 of Figure 3. 26 NAY 2@Q4ay_ipDet ai | ed
Description of the Preferred Enbodi nent Referring to the drawi ngs I n
greater detail, and first to Figures 1 and 2, an elongated electrical
connector, generally designated 10, is ghown according to the prior art.
The connector is of the general type as mght be found in U S. Patent No.
5,584,709, dated Decenber 17, 1997 and assigned to the assignee of the
present invention. In particular, the connector of that patent and the
connectors shown herein are conbination ("conbo”) connectors which include
three sect NS | ( fEt e.respective connector. The sections
herein ar e X5 0RE 6. Section 12 will be terned

t he data seé{Té é%%nké% ﬁéQéﬁE%@% 1

: iP8datel AGhiNARE FigstR Bgkdst VarRf 2, 5hgnal
termnals, gener y 8.7Section 14 will be terned the options

secti olnI of gtdmga&arerbgaidar ca@indcton getietalla dedi gragddi 10y isohopnract@dmigraltiss,
general |y designated 20, having pin portions 20a dispQsed in a center
recessed apsar 22 TheomREEion s Qﬁgtbﬁgﬁ@ﬁﬁtﬁaﬂ ag T@Ehbb%@r?ﬁg%gﬁ-§@$“&§ﬁnect i ng

dovice o s RASE Sk 0% 893 BB T 4Rl b e s e
't ﬁg agg?m : 2 %@ﬁpgpg %rgfz?'ﬁgﬁgrémeg%tn%%@%f thRtpatet Md fe chbnecRRYEovhieKertiRal s of
are combination ("combo") connectors which include three sections spaced
lengthwise of the respective connector. The sections herein are generally designated
12, 14 and 16. Section 12 will be termed the data section of the connector and
includes a plurality of signal terminals, generally designated 18. Section 14 will be
termed the options section of the connector and include a plurality of pin terminals,
generally designated 20, having pin portions 20a disposed in a center recessed area 22
for mating with terminals of a complementary connecting device or mating connector
(not shown). Section 16 will be termed the power section of the connector and
includes four large terminals 24 located in an end recessed area 26 for mating with the
power terminals of the complementary mating connector.

Prior art connector 10 includes an elongated dielectric housing, generally
designated 28, which, as best seen in Figure 1, is of the same width W along the entire
length of the connector. The housing defines a front mating face 30 and a rear
terminating face 32. Data section 12 has a reduced-width, "D-shaped” projecting
portion 34 for insertion into a complementary D-shaped receptacle of the
complementary connecting device or mating connector..

Referring to Figure 2 in conjunction with Figure 1, it can be seen that the D-
shaped projecting portion 34 is narrower than the width of housing 28 which runs the
length of the connector. The uniform width of the housing along the entire length
thereof is provided, in part, by flanges 36 which project outwardly from side walls 38
of the D-shaped receptacle. These flanges 36 provide reinforcement or rigidity for the
elongated housing in the area of data section 12. However, it has been found that

these flanges 36 in housing 28 of prior art connector 10 create uneven flow pattemns of



Prior art connector 10 includes an el ongated dielectric housin

desi gnated 28, which, as best seen in F?gure 1, is of the sanegﬁrgfﬂebilly
along the entire Iength of the connector. The housing defines a front
mating face 30 and a rear terninating face 32. Data sectlbMAl2llhas a
reduced-w dt h, "D-shaped" projecting paqrtion 34 for insertion into a
conpl ementary D-shaped receptacl e of the’ “conpl ementary connecting device
or mating connector.. Referring to Figure 2 in conjunction with Figure 1,
it can be seen that the D- shaped projecting portion 34 is narrower than
the width of housing 28 which runs the length of the connector. The

uni formw dth of the housing along t he entire Iength thereof is provided,

[ , b
T g, el Sutiec i o gl 2 o e
the elon at Edulcji]rgpﬁtleogleﬁtr]at%l%?jiuﬁétﬁlaes gk srqggn%llg]ggtah@ Rare®s 36QMBYSsite Bhdshas been

f ound that I"an ousi ng prior art connector 10 create

uneven flowa%ﬁthbrwdgﬂ‘a séctiorMAY 2004 - 5 the nolten plastic when housing 28
is nmol ded, The uneven flow patterns are particularly prevalent at the

junctures of siHguwaldand3igshamdes fdombge SOBBCES, %ﬁﬁ@gytdés@rﬁﬂ%d 4%2a and 12b of
data section 12. Fi gures 3 a

desi gnat eBEArdMEIOd ?Ht"ﬁ@“?‘bnﬁ‘llfgr‘? W@ﬁet?%ergf e re e%éﬁ%:dem%ﬁ%ﬁealks have
been appli g 4 Bl Bbidite t 11 Kbripdhehs AERABEN Bbrleln kilkeorarmpionent s descri bed

above inr ron to pr or art
connector 10 in Figures 1 and 2. Figure 4 shows that data terminals 18 include

contact portions 18a projecting forwardly into the "D-shaped” portion 34 of data
section 12. The terminals have terminating portions 18b extending rearwardly beyond
terminating face 32 of the housing for engaging the contact pads on opposite sides of
a printed circuit board inserted between the terminating portions 18b. The terminals
have enlarged body portions 18c having teeth 18d which are press-fit into terminal-
receiving passages 42.

As best understood in comparing Figure 3 with the prior art of Figure 1, the
invention contemplates molding elongated data section 12 of housing 28 with an
elongated central body portion, generally designated 28a (Fig. 3), whichis of a
uniform, but reduced width between mating face 30 and terminating face 32 of the
data section. The reduced-width body portion 28a is located between enlarged or
wider end portions 28b and 28c, with end portion 28¢ of the housing running all the
way to the opposite end of the connector through power section 16.

The result of providing body portion 28a with a uniform width can best be
seen in Figure 4. The outsides of terminal-receiving passages 42 are bounded by side
walls 44 that have uniform thicknesses between mating face 30 and terminating face
39 These uniform-thickness walls, in turn, allow for a very even flow pattern of the
molten plastic material during the molding of the connector housing. The even flow
pattern significantly reduces or minimizes warpage of the connector housing in the
area of elongated body portion 28a of data section 12.

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



connector 10 in Figures | and 2. Figure 4 shows that data term nals 18
include contact portions 18a projecting forwardly into the "D shaped"
portion 34 of data section 12. The term nals have term nating portions 18b
extendi ng rearwardly beyond ternminating face 32 of the hdusNAYpr
engagi ng the contact pads on opposite sides of a printed circuit board
inserted between the termnating portion$ 18b. The terminals have enl arged
body portions 18c having teeth 18d which are press-fit into termnal-

recei ving, passages 42. As best understood in conmparing Figure 3 with the
prior art of Figure 1, the invention contenplates nolding el ongated data
section 12 of housing 28 with an elongated central body portion, generally
designated 29a (Fig. 3), which is of a wuniform but reduced w dth between
mat i ng f aceex3fhpidsthnt @ibodihdnng tHedsfore3 2reqb bt ensidaédirsAlicbprts akhe
reduced-w dt h body portion 28a is | ocated between enlarged or w der end
portions 28Bustradive@od nej tebtrighie, pod theonvagieones nethe bh dikieddo therdetails al | t he
way to the aopposite end of the connector through power section 16. The
resul t of d?ggT%VWG'body portion 28a with a uniformwi dth can best be seen
in Figure 4. The outsides of term nal-receiving passages 42 are bounded by
side walls 44 that have uniformthicknesses between mating face 30 and
termnating face 32. These uniformthickness walls, in turn, allow for a
very even flow pattern of the nolten plastic material during the nolding
of the connector housing. The even flow pattern significantly reduces or

m ni mzes war page of the connector housing in the area of elongated body
portion 28a of data section 12.



It wll be understood that the invention nmay be enbodied in other specific
forms without departing fromthe spirit or central characteristics thereof
The present Z & MAY 2004 -6 exanples and enbodi ments, therefore, are to be
considered in all respects as illustrative and not restricé Ve Mhd t he
invention is not to be limted to the details given herein. 2 6 MAY 2004
-7 What is Clained is: 1. An electrical connector (40), conprising: a

nol ded pl astic housing (28) having an el ongated body portion (28a) defining
a front mating face (30) and a rear termnating face (32) of the connector
(40), said elongated body portion (28a) having a predeterm ned |length, a

plurality of term nal-receiving passébes (42) defined by wall neans (44)
extendi ng between said mating and term nating faces (30, 32), and said wall
means (4)atisidal general Iy uni formthickness between the nmating and

termnating faces (30, 32) along the length of said el ongated body portion
(28a); and al.pl urfal dlécyricolf cosr@duEp), eenprésingt nal s (18) nounted in said
term nal -recei ving passages (42). 2. The electrical connector of claim]l

wherein sai d wal |, ARAISIACHER: @45 Bivile WRlohsididdly ptior D8 Blu8kdikd £Rbne

connector (40), conprising: a nolded plastic housing (28) having an
mating face (30) and a rear terminating face (32) of the connector (40), said elongated body portion
(28a) having a predeternined length, a plurality of terminal-receiving passages (42) defined by wall
means (44) extending between said mating and terminating faces (30, 32), and said wall means (44)
being of generally uniform thickness between the mating and tenninating faces (30, 32) along the length
of said elongated body portion (28a); and

a plurality of conductive terminals (18) mounted in said terminal-receiving passages

(42).
2. The electrical connector of claim | wherein said wall means include outside walls (44).

3. An electrical connector (40), comprising: a molded plastic housing (28) having an
elongated body portion (28a) defining a front mating face (30) and a rear terminating face (32) of the
connector (40), a plurality of terminal-receiving passages (42) defined by wall means (44) extending
between said mating and terminating faces (30, 32), said wall means {44) being of generally uniform
thickness between the faces (30, 32), said molded plastic housing (28) including enlarged end portions
(28b, 28c) at opposite ends of said elongated body portion (28a), the elongated body portion (28a)

being narrower than the end portions (28b, 28¢).



el ongat ed body portion (28a) defining a front mating face (30) and a rear
termnating face (32) of the connector (40), a plurality of

term nal -recei vi ng passages (42) defined by wall neans (44) extending
between said mating and term nating faces (30, 32), said wglmamegns (44)
bei ng of generally uniform thickness between the faces (30, 32), said

nol ded pl astic housing (28) including enlarged end portions (28b, 28c) at
opposite ends of said el ongated body portion (28a), the el ongated body
portion (28a) being narrower than the end portions (28b, 28c). 26 MAY 2004
-8- 4. The electrical connector of claim3 wherein said connector (40) is a
conbi nati on connector with said el ongated body portion (28a) including a
data section (12) of the connector and at _|east one of said enlarged end
portions (28c) i mb¢eleitmegl conpesigsof aipt 3 whergin 631 gnneqier ()i eargynatign “ e

el ectrical connector of claim4 wherein said termnals (18) are signal

t er m nadcan@f withisehd RRWEIted@AY patiof ©6)) indhadingledatatctic@d$2) of the cpmweter andrati nal
(24) nounted therein. 6. An electrical connector (40), conprising: a nolded
plastic | 1ai | p@% RRfitd @B) 41383donhh@i t udi nal I'y
ext endi ]ﬁ%?gﬁd\}gaelg%@%r g@‘lydtd ret%gs %IS‘?’??‘%%‘E%( 28D, r280) ,@a) plurality of

term nal -recei ving passages (42) extending transversely through the

el ongat ed body portion (28a), the elongated body portion having a
predeterm ned width, said termnal-receiving passages é}42) .are at. least in
part defined.by dbe sledecahedrngctorod glpinpf whergingpid tgmingls (KYAF P8l fepnngisgy) |
the walls (44) being of generally uniformthickness throughout, and the
end por tEidpsvet 2@ton A8Ehcheédsnglewit dey pawrarremhing (RO dyoupied theosn. ( 28a)

t her ebet ween; and

6. An electrical connector (40), comprising:

a molded plastic housing (28) having an elongated body portion (28a} longitudinally
extending between opposite end portions (28b, 28c}, a pluratity of terminal-receiving passages {42)
extending transversely through the elongated body portion (28a), the elongated body portion having a
predetermined width, said terminal-receiving passages (42) are at least in part defined by outside walls
(44) of the elongated body portion (28a), the walls (44) being of generaily uniform thickness
throughout, and the end portions (28b, 28c) being wider than the body portion (28a) therebetween,
and

a plurality of conductive terminals (18) mounted in said terminal-receiving passages

(42).

7. The electrical connector of claim 6 wherein said connector (40) is a
combination connector with said elongated body portion (28a) including a data section (12) of the

connector and at least one of said end portions (28c) including a power section (16) of the connector.



a plurality of conductive termnals (18) nmounted in said term nal-receiving
passages 7. The el ectrical connector of claim6 wherein said connector (40)
is a conbination connector with said el ongated body portion (28a)
including a data section (12) of the connector and at | east one of said
end portions (28c) including a power section (16) of the connector. 26 NAY
200k -9- 8. The electrical connector of claim7 wherein s?hcmquﬁmp' nals (18)
are signal termnals and said power section (16) includes™at | east one
power term nal (24) nounted therein. 9. An electrical connector housing
(28), conprising: an el ongated body portion (28a) defining a front mating
face (30) and a rear termnating fade (32), walls (44) extending between
the mating and term nating faces (30, 32), said walls (44) defining a
plurality of8ter fhasgkctnest etnpeatey of slesmfwherein 53id tesmingls\Wi) jaes sisnal)terunalsppd
predeterm ned |l engths, said walls (44) are of generally uniformthickness
bet weensdid vﬁdi@éuio.irﬁm ineluded GElefsBO)e pper fefmindl €31) mouetedibesin. ng face (32)

al ong the lengths thereof. 10. An electrical connector housing (28),
conprising: an elongated body portion (28a) defining a front mati ng face
(30) and a rear termnating face (32), a plurality of term nal-receiving
passages (42) defined by walls (44 endi nqg between the nmating and

term nating Pace™y }“%kﬁwn%M%&@FﬁgﬁﬁéﬂﬁaWP§"%44) are of generally uniform
t hi ckness between the front mating face (30) and the rear term nating face
(32), and wher ei nnehezdiaiiwidn gor(ieB§28a)idefiningie Sout maipg fge B394 oy eI SHEN RIS,
28c) at opposite ends of said el ongated body portion (28a), the elongated
body po&“atoieﬁn),(»?aﬁlaﬁwehamircgfbeaw@enﬁrna.hhyaméﬁmnauﬁng\fadesnsama),wdtwlaés(%)ei ng
narrower than the

defining a plurality of terminal-receiving passages (42), said walls (44) having predetermined lengths,
said walls (44) are of generally uniform thickness between the front mating face (30) and the rear

terminating face (32) along the lengths thereof.

10. An electrical connector housing (28), comprising:
an elongated body portion (282) defining a front mating face (30) and a rear terminating
face (32), a plurality of terminal-receiving passages (42) defined by walls (44) extending between the
mating and terminating faces (30, 32), wherein the walls (44) are of generally uniform thickness
between the front mating face (30) and the rear terminating face (32), and wherein the housing (28)
includes enlarged end portions (28b, 28c) at opposite ends of said elongated body portion (28a), the
elongated body portion (28a) being of a generally uniform width and further being narrower than the

end portions (28b, 28c).

11.  The electrical connector housing (28) of claim 10, wherein the walls (44) include

outside walls.



end portions (28b, 28c). 11. The electrical connector housing (28) of claim
10, wherein the walls (44) include outside walls. 26 MAY 2004 -10 12. The
el ectrical connector housing (28) of claim 10, wherein the housing (28) is
a conbi nati on connector housing with the el ongated body portion (28a)
including a data section (12) of the connector housing (28) and at | east
one of the enlarged end portions (28c) including a power g%cndyqnm(m) of
t he connector housing (28). 13. The electrical connector hbusing (28) of
claim 10, wherein the housing (28) is nade of nolded plastic. 14. The

el ectrical connector housing (28) of claim 13, wherein the housing (28) is
a conbination connector housi ng w tt0t he el ongated body portion (28a)
including a data section (12) of the connector housing (28) and at | east
one of the enlarged end portions (28c) including a power section (16) of
t he connector housing (28).

12. The electrical connector housing (28) of claim 10, wherein the housing (28) 15 a
combination connector housing with the elongated body portion (28a) including a data section (12) of
the connector housing (28) and at least one of the enlarged end portions (28¢) including a power

section (16) of the connector housing (28).

13. - The electrical connector housing (28) of claim 10, wherein the housing (28) is made of

molded plastic.

14. The electrical connector housing (28) of claim 13, wherein the housing (28)1sa
combination connector housing with the elongated body portion (28a) including a data section (12) of
the connector housing (28) and at least one of the enlarged end portions (28c¢) including a power

section (16) of the connector housing (28).



