1,1 0'5 MAY 2004 SPECI FI CATI ON ELECTRI CAL CONNECTOR W TH | MPROVED TERM NAL
CONFI GURATION Field of the Invention 5 This invention generally relates to
the art of termnals used in electrical connectors and el ectrical
connectors using those termnals, and particularly, to an electrical

term nal and an el ectrical connector havi ng an inproved term nal structure.
Background of the Invention A typical FCt rical connector includes sone
form of housing nmounting one or 10 nore term nals. The housi ng may be
fabricated of dielectric material such as nolded plastig5aayte |i ke, and
the termnals may be fabricated of conductive material such as stanped and
formed sheet netal material. The housing includes a plurality of

term nal -recei ving passages wi t hi SPEDIRIJATIENt er mi nal s are nounted. The
termnals my be inserted individually into their respective passages, or
a plurality of terminals 15 may be "gang” inserted simultaneously into a
plurality of passages. The n be adapted for mating
with a conpl enentary matind S %@TSQWJ@&‘W%H ng device and the
termnal s may be terni na¥ed J o84 HONas ™ el ectri cal
wires, circuit traces on a prlnted CII‘CUIt board or the like. Various
probl ens continue to arise in fabricating electrical connectors of the 20
character pR&FHfiReIn@Bayg. Sone problens are particularly critical in high
density connectors, 1.e., when the termnals are very closely spaced. For
i nstance, the Thismhnedtonpgayernily relaes toabe mmnbteuhbsblu,seépaeiaddtajws of

term nal -recei VI ng passag in the conpector assages in

the rows nESPRSELOL ¢ GC‘P?PSl&PB‘?é}OST/S g lgse E‘?HP SI n‘?f??‘gﬁg?f }'h?‘b density
CONNECt Or S g1l iR, CleARRLY arPACAEh S SN B AR R AAHRL an xmproved terminal structure.

Background of the Invention

A typical electrical connector includes some form of housing mounting one or
10 more terminals. The housing may be fabricated of dielectric material such as molded
plastic or the like, and the terminals may be fabricated of conductive material such as
stamped and formed sheet metal material. The housing includes a plurality of
terminal-receiving passages within which the terminals are mounted. The terminals
may be inserted individually into their respective passages, or a plurality of terminals
15 may be "gang" inserted simultaneously into a plurality of passages. The housing and
terminals may be adapted for mating with a complementary mating connector or other
connecting device and the terminals may be terminated to various conductors such as
electrical wires, circuit traces on a printed circuit board or the like.
Various problems continue to arise in fabricating electrical connectors of the
20 character described above. Some problems are particularly critical in high density
connectors, i.e., when the terminals are very closely spaced. For instance, the
terminals may be inserted into closely spaced rows of terminal-receiving passages in
the connector housing, and the passages in the rows may be aligned in closely spaced
columns. In such high density connectors, the closely spaced terminals cause
25 problems in preventing heat dissipation from the connector. The high density
terminals also are difficult to "gang" insert into the housing, and individual insertion

of terminals must be performed which is time consuming and expensive. Still further,



25 problens in preventing heat dissipation fromthe connector. The high
density termnals also are difficult to "gang" insert into the housing,
and individual insertion of termnals nust be performed which is tine
consum ng and expensive. Still further, 2 0 5 MAY 2004 particularly when
the termnals are inserted into rows of term nal-receiving passages in the
housing, it is difficult to ascertain when the term nal ggama ol |y
inserted. One row of termnals may bl ock visual or mechanical access to an
underlying row. This is particularly true in right-angled connectors
having a mating face generally 5 perpendicular to a printed circuit board,
al ong with appropriate right-angled termnals. O her problens include
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housi ng. T S:]iﬁgg j ' | : i r hAUS
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f eat ures whinehf tepfiihiRrmayblotk pisealfod Afdch@iical adddsSwnmminde¥ing héw] Mugrgi on An
object, therefore, of the invention is to provide an el ectrical connector

of the chpartieulery trus in rpkicanglddtidennecipra havingpmeaiing fecergenprallyst ructures. In
the gxenplary e di ment. of , t.he.inventjon, .the termnal,s are . enployed in a
1 ght - angl BHPURBGHE BaiPrEoHEDboRGh SlaBB A PpPER B8 BRe FFEUAA® boar d.
However , ' : - Ae. | nvention
e equal |hBrTAgHT BeRepRpRARRIOLTE e R I (et e

ri ght - angl psksagea e eedioubitig e Mhe ipfesentdedendion tH diteetddrtb colvaigstheg \advung a

bott om board-nmounting surface, a front mating face, a rear. term nating
face and apyblamg by progidingigemuelstveithimgne wd'%urﬁtwgs prswih depterss whithng

bet ween the f.aces. At1 east _some of the passages in the rows are aligned in
col ums 20PY&HET TP f)b%gﬂ'ﬂﬁ'cul ar to the rows and the printed circuit
board. A plurality of right-angled termnals are inserted into the

term nal -receiving passages. Each term nal includes an el ongated body
por #0on i nSemhexly bfithe Iaverg®pect i ve

An object, therefore, of the invention is to provide an electrical connector of
the character described, with new and improved terminal structures.
In the exemplary embodiment of the invention, the terminals are employed in
a right-angled electrical connector for mounting on a printed circuit board. However,
15 it should be understood that some features of the invention are equally applicable for
other types of electrical connectors. The right-angled connector herein includes a
dielectric housing having a bottom board-mounting surface, a front mating face, arear
terminating face and a plurality of rows of terminal-receiving passages extending
between the faces. At least some of the passages in the rows are aligned in columns
20 generally perpendicular to the rows and the printed circuit board.
| A plurality of nght-angled terminals are inserted into the terminal-receiving
passages. Each terminal includes an elongated body portion inserted into a respective
passage from the terminating face of the housing. A tail portion extends from a bend
at a rear end of the body portion generally at a right angle thereto for connection to an
25 appropriate circuit trace on the printed circuit board. A slot extends into the bend and
defines an abutment surface in the body portion for engagement by an approprate

insertion tool to insert the terminal into its respective terminal-receiving passage.



passage fromthe terminating face of the housing. A tail portion extends
froma bend at a rear end of the body portion generally at a right angle
thereto for connection to an 25 appropriate circuit trace on the printed
circuit board. A slot extends into the bend and defines an abut nent
surface in the body portion for engagenent by an appropriate insertion
tool to insert the termnal into its respective term ndl5 MACHOVI Nng passage.
3 0 5 MAY 2004 As disclosed herein, the abutnment surface in the body
portion of the terminal is defined by one end of the slot. The slot, in
turn, extends into the tail portion of the termnal and defines an

al i gnnent surfage ,a OS] . t.. - al i . faces
at the opposite %ﬁﬁé]c’g‘?d ﬁﬁg&sﬂh%% ggﬁ%nfgtg%a?ggﬂhﬁgog;pﬁﬂgﬁf f%ﬁ/%ﬁﬁgggél umm.
thereof argfindddlicdBRRAbS iR stotdTheshot, 3R nFB8N&k@ldk Yntd Mehil pbrtiod dfige | nsertion
direction of the'termnals into the term nal -receiving passages. The slots

perform a tedumlal indddfines amaligirhoniswgaceat amepposde sud phthe sipt.alThe t o pass
through the term nals between the rOV\fLS thereof. Still further, the slots
extend i nt¥ignment girfacspatthe AERPQste eads idhelats e thefermpalyiin apy 8YEM col umm
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portion of dk&fioniof Y teiRifals @t thafermiraPRdeiiHgpi@thgtdIETIN Qbtsiperfoneat er ni nal
and into engagenent with the abutnent surface of at |east one other

t ermi nal i dual Henationwdallowingdonhertddissipang sieto pasatiupeghohe térsunaiyent i on
i ncl udes pyovi di Q‘l% at | east. one | ocking barb 15 on the body portion of the
term nal nBEVeFmETIENa eietfeof (or near the tool -engaging surface) for

| ockingly inter [ i i it Dy ' in the
housi ng. This | %ggtfﬁg?\éﬂo%gtsL@T%%Eflhg[&ggn}%%&ééﬁ@ﬁfﬁgﬁidg}éﬁnﬂ%g? %?@gm
buckbi ng duoslufg thérese4 Eiffitiend disrankel suckthat h emgld ingertidretoobedn brgusedrd at t he
bend of the termi nal, which_ places the |ocking barb approximately directly
above the e owsd thag anegemindin sachigpdumy Thergiops at leastanortien ofthef ti ng of

the tail POILLON i dah BxteRl Trdihn Rt TPEAL eRing

fantdr}gto engagement with
the abutment surface of at least one other terminal in the column of terminals.
Another feature of the invention includes providing at least one locking barb
15 on the body portion of the terminal near the bend thereof (or near the tool-engaging
surface) for lockingly interfacing with the housing within the respective passage in the
housing. This location of the locking barb prevents the terminal from buckling during
insertion. In addition, locating the locking barb at the bend of the terminal, which
places the locking barb approximately directly above the narrowed tail portion of the
20 terminal, prevents uplifting of the tail portion of the terminal upon mounting of the
connector onto a printed circuit board or other mounting substrate.
Other objects, features and advantages of the invention will be apparent from

the following detailed description taken in connection with the accompanying

drawings.



connector onto a printed circuit board or other nounting substrate. O her
obj ects, features and advantages of the invention will be apparent from
the follow ng detail ed description taken in connection with the
acconpanying drawi ngs. 0 5 MAY 2004 4 Brief Description of the Draw ngs
The features of this invention which are believed to be &OME)) re set forth
wth particularity in the appended clains. The inventi(q , 0@ her with
its objects and the advantages thereof, "may be best understood by
reference to the following description 5 taken in conjunction with the
acconpanyi ng drawi ngs, in which like reference nunerals identify |ike
elements in the figures and in which: FIGURE 1 is a front perspective view
of the mat al connector enbodying the concepts of

n afit
the invention; RE 2 is.,a.rear. perspective Vi of the termpating face
of the connect oﬂg%g"ﬁ ?ﬂ&ﬁ IBvgnLion Wiy rgli’ﬁli'efvgp?‘\?mge Pha a‘&?fseHg ALY
cut -avay t 6, SRR HGhd dfiRhdeQLIHEN 18k ihRniTbRabadiRG Sl ROoK)ASS B8tPhe W th
one passaggarlﬁn ea h1 ort3 tFﬁ% ?%ur lr ows tuiilereo@; %I GURE1 49{9%15361 perspgcti ve
vi ew of fosdvahesss thatedf,imaypbebdstiomdepdtoddbyichiatsce to thd followeng desadipin f or
each of the four rows thereof; 15 FIGURE 5 is a perspective view of an
i ndi §i dual taker i epayunchion Natht thp agrompapripg drvinghdp which lksdeferaBeRE 6 is a
view simlar to . that.of. Figure 4 wEth an insert.ion tool shown in position
for sinmul t AWREES ‘93 tf‘éé‘#‘?ieﬂe&e{nﬁsﬂgéﬁ% Eg‘fﬁe'ﬁﬁq i WiER ee di fferent rows

thereof. 5 0 5 MRYUREOAIREatgRApRRRCNIRY bPhe MhatindFader Sl dabodi ment

connector embodying the concepts of the invention;
FIGURE 2 is a rear perspective view of the terminating face of the connector;
10 FIGURE 3 is a view similar to that of Figure 2, cut-away to show a vertical
column of terminal-receiving passages, with one passage in each of the four rows
thereof;
FIGURE 4 is a perspective view of four terminals in a column of terminals,
with one terminal for each of the four rows thereof;
15 FIGURE 5 is a perspective view of an individual terminal in the top or outer
row thereof; and
FIGURE 6 is a view similar to that of Figure 4, with an insertion tool shown in

position for simultaneously inserting three terminals in three different rows thereof.



Referring to the drawings in greater detail, and first to Figures 1-3, the
I nvention is enbodied in an el ectrical connector, generally designated 10,
which includes a dielectric housing, generally designated 12. The
connector is a right-angled 5 connector for nounting on a printed circuit
board. The housing is a one-piece structure unitarily nolded of plastic
material or the like. Housing 12 includeg a bottom boarld MALHL ng face 14,
a front mating face 16 and a rear termnating face 18. A pair of
bl i nd-mating posts 20 project forwardly for facilitating nmating connector
10 with a conplenmentary mati ng connector (not shown) in the direction of

' pti sheanlref2redfEralordmmettor 10 i ncl udes a pair of side

arrow "A" IDetajlEd Pesdriptionmy 2
W ng portions 22 slot 24 for nounti n(gfgsapcg#.r of db302{iﬁd-l ock
1 IEHEE al-: erial and

aving a ]
menbers 26. TheRﬁgﬁﬂﬂg?%@Edﬁ%ﬁBésr%‘%%ef‘*%]n%
are press-fit. J . ' the: printed
i robt ¢ pourgrigi efect hBlectu Mo by BefaMPE R il AR
general |y fgsidepataedlect8c bbhding, gederiMpidsgthated 12. MMelcofiectdnéh fight-4d&i Vi ng
passages 30 in housing 12. .Each power termnal includes a contact portion

32 (Fig. 1yormsctosfgaygovningtm cpmied cirporbdach Bie usingppe ope-prce power
term nal of the conpl.enentary_mating connecfor.. The power. term nals have
tail porti SdCIEE Ynpa ﬁf‘?j’}dﬁﬁf’fgﬁé%ﬁ‘%?f&ﬁa]i?{tt eé%rﬁwfﬁ?%&mﬁ%f"é‘gwn the 20
printed ci ' g | : | | ower
Ciroutt tr Satah esaRE g BEe £ 20k hRArE A arh ot BlRNORAL BLE) 8
Figures 1 anghiBof lird-@ating SoROUBpradgecl Borivardiy &8 Fadlifatihg flatihy cOfnector 10
term nal -recei ving passages 36 for receiving a plurality of right-angled
signal temnihratanplgesaieny mptiggeinpacioetho8shavii)de thexdizgationpf arrow "A"
Tergbnal-rzgeiying passages 36 25 are arranged in four rows within the
housi’ng. Ref'ér )'ng to Figure 1, the four rows include a bottomor first
row 40a, a seconghshy FO8 cofinédidr © iHANALEpANGE Gdd WihgHortidRUWRIHAvIHW 40d.

The passages are horizontally spaced so that they are vertically ™aligned

i n the rowsldt @4def moantrd aipaisofoaph iR @esnbegeP@r Bhd yoalédocknatmberdare Fi gure
3

fabricated of metal material and are press-fit into slots 24 for mounting the connector
on the printed circuit board.

15 Connector 10 includes a pair of power terminals, generally designated 28 (Fig.
2) mounted in a pair of terminal-receiving passages 30 in housing 12. Each power
terminal includes a contact portion 32 (Fig. 1) for engaging the contact portion of an
appropriate power terminal of the complementary mating connector. The power
terminals have tail portions 34 (Fig. 2) for insertion into appropriate holes in the

20 printed circuit board and for electrical connection to appropriate power circuit traces
on the board and/or in the holes.

As best in seen in Figures 1 and 3, dielectric housing 12 includes a plurality of
terminal-receiving passages 36 for receiving a plurality of right-angled signal
terminals, generally designated 38 (Figs. 2 and 3). Terminal-receiving passages 36

25 are arranged in four rows within the housing. Referring to Figure 1, the four rows
include a bottom or first row 40a, a second row 40b, a third row 40c and a top or
fourth row 40d. The passages are horizontally spaced so that they are vertically
aligned in the rows to define columns of passages, generally designated 42. Figure 3

shows one column 42 of four passages, with a passage from each row 40a-40d in the

30 column.



shows’ one columm 42 of four passages, with a passage fromeach row 40a-40d
in the 30 colum. 0 5 MAY 2004 6 Referring to Figure 4 in conjunction with
Figures 2 and 3, four termnals, generally designated 44a-44d, are shown
for insertion into one colum 42 of term nal - receiving[ﬁgﬁz E@ 36 in
housi ng 12, as best seen in Figure 3. The termnals are ﬁ@ and formed
of conductive sheet nmetal material. Term_nal 44a can be 5 considered the
bottom or inside ternminal and is inserted into one of the passages in the
bottomor first row 40a of passages. Terminal 44b is inserted into one of

the passages ”}‘{ﬁﬁ—g@g% %Wﬁ%&coﬁlg@iigﬁwﬁﬁ%ﬁésﬁﬂﬁ&ﬁttﬁﬂreiep{g%a%”e of the

passages in thir can be ‘considered t p of outside

termnal i %e@@hwﬂesﬁ@)amdamdi, A2 ehH0h forTherforPRgSagecolimt AR of GPmifalf ourth
row 40d. 10 Al of ri ght-anﬂl ed termnals 44a-44d (Fig. 4) are identical in

confi gur at rensivimgpassegesG6 in heustig B2, @k bogytseen intfigyre 8 Thetermiipalopret hei r
conponents. Therefqre, reference is nmade to Fj e 5 rein_one of the
top or out §1aﬂﬁ’ef1éflgif?f§?eéi of £gnqusfive Héﬁeb%?éﬁ@ée“agg{‘?m“?ﬁgﬁ?ﬁﬁl B¢ fourth row
40d @f pas ' s AR ' : nent s
of tgr m na?%ﬁ%ﬁﬁ%ﬁ@%@ﬂgﬁgﬂ%ﬁiﬁh %hdé‘fsg%sg@i@? ?@%*&ﬁgﬁtﬁéﬁﬁ gsslagelsgﬂgme%gcri bed

bel ow i n r e&babinit fire roer 40andlpaddgesi Tebhiial 84tHis itHeered irite ah¢ yf thepalsages
right-angled term nal includes an el ongated body portion 46 for insertion
into a respesdond rowdObf Temeingleddeiin iserediataonapithepisgrass gethiid 46usi ng 12

For v d bi TAFEAPLAXLE B8 foreigRe™ 6P o5 st REp P oM & B Bnt act of
e 2o TR e eyt o, gu e bonees S0 e
48 fidr gui di ng tAR obadit-ppldd temminals d4addd (Figr ) avaldendcaiivcodiguag®age. A
tail portion 52 extends froma bend 54 at a rear end of body portion 46
and t er ni n&%eeptifpr e size(lsned ¢t&) pf satain of thew samppesnts. nthsrefRreaFiF6pes at e
is made to Figure 5 wherein one of the top or outside terminals 44d for the passages
36 in the top or fourth row 40d of passages is shown. Like numerals will be applied
to the components of terminals 44a-44c corresponding to the specific components
15 described below in relation to terminal 44d in Figure 5.
Specifically, each right-angled terminal includes an elongated body portion 46
for insertion into a respective one of the terminal-receiving passages 36 in housing 12
in the direction of arrow "B" (Fig. 5). The body portion terminates in a forward
bifurcated contact end 48 for engaging an appropriate contact of the complementary
- 20 mating connector. A pair of guide bosses 50 are formed on the outside of the body
portion Tmmediately behind contact end 48 for guiding the body portion into its
terminal-receiving passage. A tail portion 52 extends from a bend 54 at a rear end of
body portion 46 and terminates in a narrowed tail 52a for insertion into an appropriate
hole in the printed circuit board and for electrical connection to a circuit trace on the
25 board and/or in the hole. With the terminal being a signal terminal, the circuit trace
on the board will be a signal circuit. A slot 56 is formed in the terminal and extends
from bend 54 into tail portion 52. The slot has one end 56a which defines an
abutment surface in body portion 46 and an opposite end 56b which defines an

alignment surface in tail portion 52. Finally, an enlarged area 46a of body portion 46

30 has a plurality of locking barbs 58 projecting outwardly therefrom for locking the



hole in the printed circuit board and for electrical connection to a
circuit trace on the 25 board and/or in the hole. Wth the term nal being a
signal termnal, the circuit trace on the board will be a signal circuit.
A slot 56 is formed in the term nal and extends fronlben i@ ho t ai
portion 52. The slot has one end 56a which defines an At 20%r face in
body portion 46 and an opposite end 56b mhlch defi nes an al i gnnent surface
in tail portion 52. Finally, an enlarged area 46a of body portion 46 30 has
a plurality of |ocking barbs 58 projecting outwardly therefromfor | ocking
the 0 5 MAY 2004 7 terminal in _its respective term nal-receiving passage 36
i n connect tArmieal dh ﬁgreﬁaectrwnéenmmikrmwngpwawmne CDM@tQI'H@UEm&Slgl dhemt eri al

f the h th Ref back to. Fi 4
con] unct | ofpelheParb ik i BEBR R miatanavpl M BPRRe st AewRgr e 5 i1 can
be seen that cORAGingRIS: ﬁ])BFx g i45 cBARAERA R IR apfyd kB ey b 8 are

substantially the sa Sl ze a confiduration al'l ter S 44a- 44b.

The ends oftertramdlsmBZmF@w@S,atemm s%e@mﬂmhtiﬂtaﬂ@ 48?rguidﬂibel§stes(50 ahstit 0 t he
respectlve holes in the planar printed circuit board. However, as best
undePst ood 190keng barhe>E are-subwgntiallyuhosanm gz @dszonﬁgurétaw B?é allgeminalat t he

four rows al s,ar errtable into fou hol s in the
orinted o ré&“?%ﬁf&ndw@?l&%ﬁealswa*wwmaai w oarer e e 6 o
termnal s 44a-4dvk 1& iafth 1 rﬁged' &Rgg@3%@”%0%\/@9@1@5&t‘6§5%§%98rfx%?rise from
the bottomor inside term 4atovvar e top or " outside term nal 44d

in each colthmtéhzvayfwé\erolfri?mkcﬁ 1Téinhd seemthasthicdohryobiaf temmiraly are di f f er ent

rows. In addition, with term nal-receivi nq% passages 36 (Fig. 3) increasing
in  di st andesesiahlp inlodaut wavsf halesin thepsintad gisHIt §ORrg. éﬁhew&ﬁf@ed. rection in

ength 1o Rt anen il b et Bl O R B oo e s
al so clear W Qi%el} Rreadd FbBmiBE Bbmh%r fisate tédeinar44an@RskditRe dprdri cal
colums 42, ots 56 are in general registry to allow for the flow of air
in and out cmltsmidmnamal #4d il aash eclumin 42efitemahals.t ThiglanatesdailshBadn deirpat i on of
different rows. In addition, with terminal-receiving passages 36 (Fig. 3) increasing in
distance away from the printed circuit board in an upward direction in each column
15 42, tail portions 52 of the terminals likewise increase in length from bottom terminal
44a to top terminal 44b. Finally, Figure 4 also clearly shows that with terminals 44a-
44d arranged in vertical columns 42, slots 56 are in general registry to allow for the
flow of air in and out of the entire cluster of terminals to promote the dissipation of
heat from inside the electrical connector to the outside thereof and, especially, from
20 the underside of the connector near the printed circuit board to the outside thereof.
Figure 6 shows an assembly or insertion tool 60 for simultaneously inserting
three terminals 44b-44d into their respective terminal-receiving passages 36, after
terminal 44a in the respective column of terminals has been inserted. It can be seen
that abutment surfaces 56a at the upper ends of slots 56 in terminals 44b-44d are in
25 vertical alignment. With slots 56 being in registry, insertion tool 60 can extend
through all three slots in all three terminals 44b-44d. Therefore, the insertion tool can
have an insertion shoulder portion 62 for engaging abutment surface 56a of terminal
44b, an insertion shoulder portion 64 for engaging abutment surface 56a of terminal
44c and an insertion shoulder portion 66 for engaging abutment surface 56a of

30 terminal 44d. The single insertion tool, thereby, can insert all three terminals



heat frominside the electrical connector to the outside thereof and,
especially, from 20 the underside of the connector near the printed circuit
board to the outside thereof. Figure 6 shows an assenbly or insertion tool
60 for sinmultaneously inserting three termnals 44b-44d_i n'%g hhei r
respective term nal -recei ving passages 36, after term n&p alldn the
respective columm of term nals has been 'anerted. It can be seen that

abut ment surfaces 56a at the upper ends Of slots 56 in term nals 44b-44d
are in 25 vertical alignment. Wth slots 56 being in registry, insertion
tool 60 can extend through all three slots in all three term nals 44b-44d.
Ther ef or e, simplangpssivtinrihelpispeciye phspagesan theeranestonhaismgl darmplongi on 62

por 1 on a4 FsCGRGEIEI AHGHLRL MErHAE Lok DIETEPLEREES e an
Insertion ﬁ%@‘él}ﬁ@ﬁdsﬂﬁ%}dt?% 65 EOha&O "gﬁgﬁgﬁg%@%g%ﬁ diRgie aﬁ%ﬁpgf 30

t er m nal e single 1nsertion tool, nsert t hr ee

term nal s &ide 9B (ROBttoBn 6F imsdrtian el S0y Iniseitionttbsli 60 aigsqikets feepreimdmges i n
t he connector housing. By making slots 56 in term nals 44b-44d of
i ncr asi ngof termyinals 4454 etadhr inserHem ta9d pEEIodBsertiRn ofdbpwdrrainalgdoof slots

56 b de i | i for. i i i i d 6S at th
bt tom of TEGSFIRGGNVS BOPAbrecr B LE et 2o M PHD fe S Prlbe§ e A ng 5
of term na|3.44h dég@lrﬁﬂeﬁwhﬁalg RS 5Ad 24 hRPhePFdsPbcthR thrasiRilile&diviaf t hose

termnals into thelr respective termnal-receiving passages 36 while at

t he sane t pamagds|Iovio ibg atheatelynatrollahretieiyve o tfe ibsermemddpsh dierramdi 44lc i nt o
their respective termnal-receiving passages 36 to be accurately
cont r ol | ed R IARVRA-TecsI{IRgPASTAET 19 on depth of terminal 44d into

rol | edeler Yon depth of _ 0 .
w 0] nser t1 on. £ S0 S60 Eareng o g it inSbron kP K REmBIGASIE A ©

| ocki ng baghsctivh yhnehy <K, Ve kin barbs 58 Whidh kive b éid plhstRfmitegal of amnect or
housing within the term nal -receiving passages, are |ocated near the bend
54 i mmedi atetnectar honsing wathini the dgrming-redeaningipasspgnst 316 hecap gar e bepd

Insertion t52ci)rln'rnediately in front of insertion shoulder portions 62-66 of the insertion tool.
Therefore, body portions 46 of the terminals can more freely move into the passages
15 without buckling under the insertion forces. In addition, the locking barb 58 may be
located at the bend 54 of the terminals 44a-d to prevent uplifting of the narrowed tail
portions 52a of the terminals upon mounting of the connector 10 onto a mounting
substrate (not shown), such as a printed circuit board.
It will be understood that the invention may be embodied in other specific
| 20 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.



Therefore, body portions 46 of the termnals can nore freely nove into the
passages 15 w thout buckling under the insertion forces. In addition, the

| ocking barb 58 may be |ocated at the bend 54 of the termnals 44a-d to
prevent uplifting of the narrowed tail portions 52a of the term nals upon
mounting of the connector 10 onto a nmounting substrate (MoMAshgywn), such
as a printed circuit board. It wll be ugderstood that the invention may be
enbodied in other specific 20 fornms without departing fromthe spirit or
central characteristics thereof. The present exanples and enbodi nents,
therefore, are to be considered in all respects as illustrative and not
restrictivEﬂiéEdﬁﬁﬂe&HﬂEEdﬁion is not to be Iinited to the details given
herein. 0 5 MAY,2004 9. T AILMED |'S: | ht an electrlcal
connector for mounti ﬁ’b righi abelod e L ponegh et fos g n&aﬁsﬂaﬂwgma*

di el ectri cohRySidish .ng a bottom board-nounting surface, a front mating

5 face, a rear ternlna ing face and a plurality of rows of

term nal - recei virilgass hgesng lextirgndbatgnbbbave anosiing stdaesa fraht inedsg sonme  of
t he passages in said rows heing aligned in colums generally perpendicul ar
to the roméﬂcamre@h@nﬁrnaﬁﬂééa@uanéaupﬂurbleiano(ﬂfm&mf tarr@mag@pwgngcﬁassaig%t angl ed
termnal s nt Q s assa% each terg1nal

o ne ERREE Deb R s8R Sk oS i b heeR 37 8RR PR el 0ot e

from the tgf fdiBaht E&]Jrﬁﬁﬁp&ﬁerﬁ%lﬂ‘?&%cr}gwsﬁn& ?He rﬁ@é&dlﬁﬂlt%hﬁngh@g froma
bend at a rear end of the body portion generall y at a right-angle thereto

for connection aghaalityappighpangiteterminals insdrted detoanidttienipal-ret@dingi r cui t

board, and a slot extending into the bend and defini ng an abut nent surface
in the bodPayases each tzrmlwén‘ép@aglan@mngetsﬁheéx BPrtign iRseEpdinto afePeitiyesai d

ab utgent s 'ﬂagsggce frOl[Pl tilig tetntxln?nal?x%g)fac%o 't tthcq'{]oulsﬁxggz? Iall o%t?ﬁ/ eﬂ&?du?é"ﬂ'o%fa ISJ}E slot.

at a rear end of the body portion generally at a right-angle thereto for connection to an
appropriate circuit trace on the printed circuit board, and a slot extending into the

bend and defining an abutment surface in the body portion.

2. The electrical connector of claim 1 wherein said abutment surface in
15 the body portion is defined by one end of the slot.
3. The electrical connector of claim 2 wherein said slot extends into the

tail portion of the terminal and defines an alignment surface at an opposite end of the

slot.

4, The electrical connector of claim 3 wherein said alignment surfaces at
20 the opposite ends of the slots in at least some of the terminals in any given column
thereof are in alignment in a direction generally parallel to the insertion direction of

the terminals into the terminal-receiving passages.

5. The electrical connector of claim 1 wherein said abutment surface in
said body portion is defined for engagement by an appropriate insertion tool to insert

25 the terminal into its respective terminal-receiving passage in the housing.



3. The electrical connector of claim2 wherein said slot extends into the
tail portion of the term nal and defines an alignnent surface at an
opposite end of the slot. 4. The electrical connector of claim3 wherein
said alignnent surfaces at 20 the opposite ends of the slots in at |east
some of the terminals in any given colum thereof are i aMAyillent in a
direction generally parallel to the i nse{dl_l on direction of the termnals
into the term nal -recei ving passages. he el ectrical connector of claim
1 wherein said abutnment surface in said body portion is defined for
engagement by an appropriate insertion tool to insert 25 the termnal into
its respective ferm Akt cleecplsongeporsefadpmi h%h@lmutslﬂ@ ex@nd iNAhe2004 10

6. The electrical cqnnector of. claim5 ere | ots,.extend jnto the
Cai | port | GHPOBIOTSE [olEIEalean AR &S 6 DB LGRS TEPOH A G of on
di stance Sﬂ‘ﬁha s*1tn ﬁtlﬁéerﬁbr{‘wo?céﬂ Ms%%?d’mtsa@bo?@ﬂa?%nywﬂa? &Eﬁrt nore than

one term nal col umm, whereby at [east a portion of e insertion
tool can ecxctlemd, whereby t Jebe aglodtion of the BRertioR tevi Rah cavakd ihpduehahgalgement with
t he abutnent surface of at-least one other termnal in the colum. 7. The
el ec?ri cal ouvisHaERbANDMIC eRgagemenityatiethp abeimenbeuiacp of it lesst prepiliges  at

| east one ockiaﬂ%&%rb near the bend in the termnal for |ockingly

i nterfaci ng™ W1 &° Pfl&fkl ng within the respective passage of the housing.
10 8. An electrical connector, conprising: a dielectric housing having a
mating face, a term nating face and plurality of termnal-receiving
passages extendiing bédtwetmntidabcdraedss ofatlairebsthesmmmidbodsheorpes saheiss bei ng

inrows; and a pl urallty of termpals inserted jnto. said te mnal-rece|V| ng
passages, &alEstons 1qcking bap nﬁm%aﬁ%néh%tswnﬁbm Kinghs e Egingy

respecti Vetﬁ%m@ﬁ% \Irllikﬁmﬁé“l%Spectwe passage of the housing.

10 8. An electrical connector, comprising;:

a dielectric housing having a mating face, a terminating face and plurality of
terminal-receiving passages extending between the faces, at least some of the passages
being in rows; and

a plurality of terminals inserted into said terminal-receiving passages, each

15 terminal including a body portion inserted into a respective passage from the
terminating face of the housing, a terminating portion projecting from the terminating
face, and a slot in the terminating portion for allowing heat-dissipating air to pass
through the terminals between the rows thereof, the slot defining an abutment surface

aligned with the body portion.

20 9. The electrical connector of claim 8 wherein said abutment surface in
said body portion is defined for engagement by an appropriate insertion tool to insert

the terminal into its respective terminal-receiving passage in the housing.



“termnating face of the housing, a termnating portion projecting fromthe
termnating face, and a slot in the termnating portion for allow ng
heat - di ssipating air to pass through the term nals between the rows
thereof, the slot defining an abutnent surface aligned with the body
portion. 20 9. The electrical connector of claim8 wherefh Mgl abut ment
surface in said body portion is defined for engagenent by an appropriate
insertion tool to insert the ternminallinto its respective
term nal -recei ving passage in the housing. 0 5 MAY 2004 11 10, The
el ectrical connector of claim9 wherein at |east sone of the
terrrinal-receivir_}%é ggssa es in said rows are aligned in @plunns and.t he
nEic

slots are oflOsuff t1GabeRINRSOE ok Faiph & tvharedn pideast somg el e miRabreceing) e
dtoi 1 th . 1 inal i h | wh t

or t1 oRESBETR SR FSKS FregHEpEbI e PR B eTte S Y D RRLERENS b TR el

and in{Q.6ng3 (WE%Htbe\ﬁ'sédqtf&iﬂfeﬁ]ﬁgféttﬂﬁ%nest‘éﬁ'fli%ﬁﬁincéfacﬂolhI?ﬂ%he&'?)% a@1dAf"a portion

termnal I n tﬁe col'unm: e electrical connector of claim8 wherein
sai d bggiheRReidtobNEdnUS@shdahrdugR Hie PAEn oho eemithl Bt Mt eagsad vdthuheent
surface for lockingly interfacing with the housing within the respective
passagebutmenhsurfaee st mgeast 2ne dther ghhiinahgl thelcalbmnt ri cal term nal conpri sing:
an el ongated body portion; a tail portion extending froma bend at a rear
end of the body portion generally at a right- angle thereto; and a sl ot

por L1 on, 1311 7ho ReguEal FapecioEe ] s THeI R OBy RraPhie G & e

éréin said

abut ne%ck?r%lﬁa?gﬁez%rgaltd&%ggp%%u&qﬁ)éetfiapﬁci{@ggfimeﬂgﬁﬁgWif?ﬂﬁe RoekiAf withig ofd ot .

14. Thé'Ti g rical termna c 13 wherein said slot

ext endsedpBiifielfagsag@id theM@asingn of the terminal and defines an alignnment
surface at an opposite end of the slot. 15. The right-angled electrical

term nal of claim 12 wherein said body portion includes
12. A right-angled electrical terminal comprising:
an elongated body portion;

a tail portion extending from a bend at a rear end of the body portion generally at a ri ght-

angle thereto; and

a slot extending into the bend and defining an abutment surface in the body portion.

13.  The right-angled electrical terminal of claim 12 wherein said abutment surface in the

body portion is defined by one end cf the slot.

14.  The right-angled electrical terminal of claim 13 wherein said slot extends into the tail

portion of the terminal and defines an alignment surface at an opposite end of the slot.

15.  The right-angled electrical terminal of claim 12 wherein said body portion includes

at least one locking barb near the bend in the terminal.



at | east one | ocking barb near the bend in the termnal. 12 0 5 MAY 2004
16. A right-angled electrical termnal conprising: an elongated body
portion; a tail portion extending froma bend at a rear end of the body
portion generally at a right- angle thereto; and a slot extending into the
bend and defining an abutnent surface in the body portion., the sl|ot
capabl e of receiving an appropriate insertion tool to inngQ4qu4terninal
into a respective termnal - receivinglpassage in an electrical "connector
housing. 17. The right-angled electrical termnal of claim 16 wherein said
slot extends into the tail portion of the termnal. 18. The right-angled
electrical termnal of claim 16 wherein said body portion includes at

| east one | déki ngA bightangbal clediicad éerchinah comprising:mi nal . 19. The ri ght - angl ed
electrical termnal of claim16 wherein the slot capable of receiving an
appropri at e anedengated hodBBPMOH; | nsert the terninal into a respective

term nal -r e%etiai\f E)Qgiogaeitse% 1engi flor 3 befi gtca;[ rreiarceanld oment?océyoﬂoﬁri]&ugéngﬁily at a right-
angle thereto; and
a slot extending into the bend and defining an abutment surface in the body portion., the slot
capable of receiving an appropriate insertion tool to insert the terminal into a respective terminal-

receiving passage in an electrical connector housing.

17.  The right-angled electrical terminal of claim 16 wherein said slot extends into the tail

portion of the terminal.

18.  The right-angled electrical terminal of claim 16 wherein said body portion includes

at least one locking barb near the bend in the terminal.

19.  The right-angled electrical terminal of claim 16 wherein the slot capable of receiving
an appropriate insertion tool to insert the terminal into a respective terminal-receiving passage in an

electrical connector housing.



